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Objectives: To assess and analyze the information and recommendations provided by Google Web Search™ (Google)
in relation to web searches on the HPV vaccine, indications for females and males and possible adverse effects.

Results: In the comprehensive analysis of results, 72.2% of websites offer information favorable to HPV vaccination,
with varying degrees of content detail, vs. 27.8% with highly dissuasive content in relation to HPV vaccination. The most
frequent type of site is the blog or forum. The information found is frequently incomplete, poorly structured, and often
lacking in updates, bibliography and adequate citations, as well as sound credibility criteria (scientific association ac-
creditation and/or trust mark system).

Materials and Methods: Descriptive cross-sectional study of the results of 14 web searches. Comprehensive analysis
of results based on general recommendation given (favorable/dissuasive), as well as compliance with pre-established
criteria, namely design, content and credibility. Sub-analysis of results according to site category: general information,
blog/forum and press.

Conclusions: Google, as a tool which users employ to locate medical information and advice, is not specialized in
providing information that is necessarily rigorous or valid from a scientific perspective. Search results and ranking based
on Google's generalized algorithms can lead users to poorly grounded opinions and statements, which may impact HPV

vaccination perception and subsequent decision making.

Introduction

The Internet currently stands out as an emerging information
provider for the general public, in all subject areas including
health. It continues to expand at a rapid rate, both in registered
data volume and in web users." Increased Internet accessibility
as well as the autonomy granted to the user in targeted searches
have facilitated the use of the Internet tool and have opened up a
new dimension in the chain of information transfer and medical
advice.??

Traditional sources of medical advice and health education,
largely linked to the figure of the specialized physician, may be
displaced and even challenged by this new communication agent,
the boundaries of which are not set or controlled by the medical
experts themselves. A survey conducted in seven European coun-
tries showed that the Internet follows doctors very closely as the
second most important source of information for women in those
countries, on topics related to the human papillomavirus (HPV)
and its vaccine.*

HPV vaccination has positive indications that have been widely
demonstrated in target groups and supported by high quality tests,
contained in each vaccine’s specification sheet.’'* Most European
countries actively recommend vaccination and include these vac-

cines in their systematic vaccination programs.'"'? In Spain the

cohort for systematic vaccination includes girls between 9 and 14 y
of age, and is strongly recommended for women under 26 y of age.
The growing evidence of the benefits of vaccinating boys aged 9 to
26y indicates an individualized assessment for this group.’®
However, there is a mismatch between vaccination objectives
and true vaccination coverage: according to the conclusions of
Eurosurveillance 2010 study, only 2 out of 18 European partici-
pating countries that implemented the standard vaccination pro-
gram had achieved a vaccination coverage of over 60%." The
reasons for this disparity have been widely debated and they
include issues linked to both the information and the education
about the disease and its vaccine, the influence of anti-vaccine
movements and, particularly, the need for greater coordination
among health authorities, scientific associations, social agents
and the media, in order to ultimately achieve a greater HPV vac-

13159 Deterrent factors influencing personal

cination coverage.
decision-making in relation to HPV vaccination have been iden-
tified and analyzed and have highlighted, in particular, concerns
surrounding vaccine effectiveness and an over-perception of the
risk of side effects.?>?

In the analysis of current opposition trends to systematic vac-
cination, arguments pertaining to the subjective and/or emo-
tional realms allowing for a greater possibility of manipulation,
rather than those of scientific evidence, were found.?
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Table 1. Search list
[vacuna virus papilomal
(papillomavirus vaccine)
[vacuna cancer cuello utero]
(cervical cancer vaccine)
[vacuna virus papiloma humano]
(hpv vaccine)
[beneficios vacuna virus papiloma humano]
(benefits hpv shot)
[efectos adversos vacuna virus papiloma humano]
(side effects hpv shot)
[vacuna virus papiloma humano hombres]
(hpv vaccine men)
[es segura la vacuna cancer cuello de utero?]
(is cervical cancer vaccine safe?)
[es segura la vacuna virus papiloma humano?]
(is hpv vaccine safe?)

[debo vacunar a mi hija del virus papiloma humano?]
(should | vaccinate my daughter against hpv?)
[debo vacunar a mi hijo del virus papiloma humano?]
(should I vaccinate my son against hpv?)

[tiene riesgos la vacuna del virus papiloma humano?]
(does hpv vaccine have any risks?)

[es eficaz la vacuna del virus papiloma humano?]
(is hpv vaccine effective?)

[funciona la vacuna del virus papiloma humano?]
(does hpv vaccine work?)

[vacuna virus papiloma humana previene cancer cuello uterino?]
(does hpv vaccine prevent cervical cancer?)

Searches performed on www.google.es (Google Spanish domain). Key-
words were introduced in Spanish.

The aim of this study is to assess the immediate information
provided by the most frequently used Internet search engine:
Google Web Search™ (from now on Google), on the HPV
vaccine, including benefits, universal suitability, potential side
effects and indication for males.

The initial hypothesis is that “Dr Google” may not be a physi-
cian working on scientific evidence, rather it offers indiscriminate
information on the HPV vaccine.

Results

From the total 140 search results, 54 different websites were
found in total and subsequently analyzed. Fifteen additional
websites had previously been excluded from this total: 13 con-
taining direct access to videos and 2 editorial websites with links
to scientific articles with restricted access which did not meet the
accessibility requirement.

Out of the total of 54 websites, 53.7% appeared only once,
27.8% appeared through 2 different searches and 18.6% appeared
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3 times or more. The most repeated websites, which appeared 3
times or more in the various web searches, are shown in Table 3.
The websites from the top 10 ranked and top 3 ranked search
results were analyzed. A sub-analysis of the features of each web-
site category was also performed.

In the overall analysis of results, the following data may be
highlighted: 72.7% of websites offered general descriptive and
favorable information, in varying degrees of detail, about the
HPV vaccine, vs. 27.8% which contained clearly dissuasive
arguments.

However, in most websites, it was common to find incomplete,
non-comprehensive information and poorly structured informa-
tion, alongside a lack of relevant bibliographical sources and ref-
erences, updates and reliable credibility criteria (see Table 4).

Most websites (88.9%) were targeted at the general public. A
minority (9.3%) was specifically aimed at women, as specified on
the webpage itself. A small percentage (1.9%) was targeted spe-
cifically at health professionals, according to the website’s stated
purpose. As to the country or origin, most websites (68.5%) were
Spanish, 22.2% were from Central and South America and 9.3%
were from the US.

With regard to the website category, 40.7% sites were blogs/
forums (out of which only two sites focused exclusively on healch-
related matters), 29.7% were informative sites (out of which
seven sites were linked to scientific associations, four were non-
scientific in nature and five were linked to government institu-
tions) and 29.5% fell into the press category (newspapers and
online magazines).

The 54 websites were evaluated to ascertain compliance with
the established analysis criteria. Table 4 reflects the percentages
of site compliance.

A discrepancy between the key search words and results
obtained was observed in searches about the HPV vaccine pre-
scription for males: search results were generically targeted at
women. This could potentially be due to some limitation in
Google’s gender distinction tool or to the added effect of a string
of non-prioritized keywords.

In terms of accreditation, only three websites showed a medi-
cal and health related certification label or trust mark: Spanish
Pediatrics Association,” American Cancer Society and a private
medical center that specialized in various fields. The marks found
were HONcode (Health On the Net Foundation), WIS (Web de
Interés Sanitario) and WMA (Web Médica Acreditada).

It was also observed that when information searches were
done through questions rather than statements, results tended
to be blogs/forums or videos. This was possibly due to a match
between questions and a more informal use of language and the
presence of dialog in blog/forums and videos.

Considering that the first search results tend to be the most
visited by web users, a specific top-3 result-per-search analysis was
conducted in order to spot significant differences with regards to
the overall 10-results search study. Results were found to be con-
sistent with regards to general recommendation (33.3% contain
clearly dissuasive information on HPV vaccination), target audi-
ence (86.7% are aimed at the general public) and national own-
ership (73.7% of websites would be Spanish). As far as website
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Table 2. Analysis criteria

Form and design criteria

- Clear structure and organization of content (yes/no)

- Ease of navigation, “user-friendliness” (yes/no)

Content criteria

- Information relevance and coherence: congruence between key word search and output (yes/no)

- Scientific rigor: adequate citations. In non-scientific sites, explicit mention of the fact that the site’s content does not replace the advice of a health

professional (yes/no)

« Covers a wide scope on the subject and presents an accurate and comprehensive message (yes/no)

+ Message clarity and comprehensibility. Use of understandable language (yes/no)

- Updated information, maintenance of site, mention of last content review date (yes/no)

- Presence of advertising and sponsor links on the site: clarity and transparency of such links, properly distinguished from the rest of the content (yes/no)

Credibility criteria

+ Mention of the author/s and their qualifications. Includes author/institution contact details and address (yes/no)

- Scientific Association accreditations (yes/no)

« Accreditation certificate or trust mark (HON, WMA, WIS, PWMC or others) (yes/no)

- Clear statement of bibliographical sources. Reliable references for specialists cited (yes/no)

Site assessment based on rating of established criteria, namely form and design, content and credibility.

category is concerned, there was a clear predominance of blogs/
forums (53.4%), followed by an increased presence of informa-
tion sites (40.1%) and a minority of press related websites (6.7%).

Due to the high variability in criteria compliance depending
on website category, a sub-analysis was conducted grouping all
sites into three clear-cut category types (detailed under Materials
and Methods): information sites, press sites and blogs/forums.

In light of the results obtained, the question was raised as to
whether there could be an association between website category
and the website’s for or against recommendation in relation to
HPYV vaccination.

The association between these qualitative variables (recom-
mendation vs. website category) was assessed using Pearson’s chi-
square test (see Table 5).

The obtained result of the chi-square statistic test was 9.976, a
statistically significant figure (p = 0.007) which demonstrated that,
in this sample, an association between website category and type
of recommendation offered was found. This association suggests
that within the set Web Search conditions of this study, a general
information site is likely to recommend or provide information on
the HPV vaccine, as opposed to both press sites and blogs/forums,
which in a 1:4 probability ratio may present dissuasive informa-
tion. Consequently, we are not able to conclude that press sites are
anti-vaccine and we should mention that many HPV-related press
articles found in the course of this study focused on discussing
specific controversial news about presumed adverse effects in two
Spanish adolescent gitls, following the HPV vaccine’s inclusion in
Spain’s systematic vaccination programs.

A Chi-square test was also used to assess the association
between website category and the established analysis criteria.
Each site was assessed on each criterion individually, as well as on
overall design, content and credibility standards. In the overall
assessment, sites that complied with all the criteria, or all except
one, were rated favorably. Results may be seen in Table 6.
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A statistically significant association between website category
and the following criteria standards was found: the design stan-
dards of “clear structure and organization of content,” “ease of
navigation,” the content standards of “scientific rigor: adequate
citations,” “wide scope and accurate and comprehensive message,”
“updated information, maintenance of site” and the credibility
standards of “scientific association accreditations” and “clear
statement of bibliographical sources and reliable references.”

Evaluating the relationship between the most frequent website
category found (blog/forum sites, representing 40.7% of all gen-
eral results, and 53.4% of all top-3 searches) and relevant results
of the criteria-based analysis (scientific rigor, comprehensive
message, updated information, scientific association accredita-
tion, bibliographical sources and reliable references, as detailed
in Table 6), it may be concluded that web users accessing blog/
forum sites to find information about HPV vaccine, run a consid-
erable risk of obtaining non-rigorous information.

Discussion

The information obtained from the Google search performed in
the present study presents a favorable overall recommendation
toward HPV vaccination. Nevertheless, the in-depth analysis
shows that this virtual assistant operates in no way like a doctor
working on scientific evidence. Google, as a tool users employ
to find medical information and advice, functions as an incon-
sistent, inaccurate and lax reporting agent in relation to HPV
vaccination and likewise, probably, to other health-related inqui-
ries. It offers non-homogeneous recommendations and often
ill-founded arguments and facts that are altogether poorly con-
trasted and not scientifically justified. Search results and ranking
based on Google’s generalized algorithms can lead users to poorly
grounded opinions and statements, which may impact HPV vac-
cination perception and subsequent decision making.
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Table 3. List of the most popular websites, appearing in three or more instances

No. of

. Website URL (home page) Website type Overall recommendation
instances
1 Geosalud www.geosalud.com Information site references to FDA, NHI. Informs/recommends
National Health Information site linked to government struc-
1 . WWwWw.cancer.gov A - Informs/recommends
Institute tures (USA) and scientific associations
8 Josep Pamies  www.joseppamies.wordpress.com Personal blog with forum Dissuasive information
8 Miguel Jara www.migueljara.com Personal blog with forum Dissuasive information
6 Wikipedia www.es.wikipedia.org Information non-scientific site Informs/recommends
, . . News article focusing on side effects,
5 El Pais www.elpais.com Press site L . L .
containing dissuasive information
5 Medline Plus www.nlm.nih.gov Governmental information site (USA) Informs/recommends
. . . Opinion forum containing dissuasive
3 En Femenino www.foro.enfemenino.org Blog/forum targeted at a female audience P 9
comments
Information site linked to government struc-
3 CDbC www.cdc.gov L 9 o Informs/recommends
tures (USA) and scientific associations
3 Cancer.org www.cancer.org Information site Informs/recommends

18.6% of the websites appeared three times or more in the search results.

Table 4. Top 10 and Top 3 ranking results, based on established analysis criteria

Overall results Top 3 results

Design (1-2), content (3-8) and credibility (9-12) criteria

3. Information relevance and coherence: congruence between key word search and output.

4. Scientific rigor: adequate citations. In non-scientific sites, explicit mention of the fact that the site’s content does not

5. Covers a wide scope on the subject and presents an accurate and comprehensive message.

7. Updated information, maintenance of site, mention of last content review date.

8. Presence of advertising and sponsor links on the site: clarity and transparency of such links, properly distinguished

9. Mention of the author/s and their qualifications. Includes author/institution contact details and address.

11. Accreditation certificate or trust mark (HON, WMA, WIS, PWMC or others).

42.6% 55.3% 1. Clear structure and organization of content.
77.8% 93.3% 2. Easy navigation, “user-friendliness.”

87% 93.3%
35.2% 40% replace the advice of a health professional.
40.7% 40%
96.3% 100% 6. Message clarity and comprehensibility. Use of understandable language.
35.2% 33.3%
79.6% 93.3% from the rest of the content.
55.6% 46.7%
25.9% 26.7% 10. Scientific Association accreditations.

5.6% 13.3%
42.6% 66.7%

Google currently stands out as the most popular search
engine worldwide, and it is an expanding and rapidly evolving
tool for providing and exchanging information. Understanding
the background of the codified searches, page priority rank and
the “democratic philosophy” functioning pillars, offers the key to
maximizing this sophisticated tool and being able to lead individ-
ualized and more accurate searches (see Appendix: Background
on Google’s Search).

On the other side, from the perspective of the average Google
user, personalization tools carry potential for confusion: web
surfers may believe that they are directing their own objective
information search, and they could well be unaware of the search
engine’s bias (based on elements related to hierarchy criteria, as
well as the user’s “stored backstage” that Google makes use of in
order to render the individualized set of best results).

www.landesbioscience.com
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12. Clear statement of bibliographical sources. Reliable references for specialists cited.

In the specific area of health care, as well as in other special-
ized subject areas, Google provides a huge amount of data, sorted
without any consideration of strict scientific regulations, content
or discrimination upon the basis of “truth.” The general web user
may be prone to becoming overwhelmed with an excessive and
non-prioritized amount of data if a serious, effective and system-
atic screening of Google’s search results is not performed.?®

The interactive and dynamic nature of the World Wide Web
promotes the popularity of popular scientific websites, contain-
ing comment and debate forums, moderated by authors who are
not necessarily specialized. When it comes to potentially con-
troversial health-related issues, these forums can easily generate
distinct waves of public opinion and promote speculation. Their
capacity to influence public opinion, like other media, should not
be underestimated.
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The information about vaccination contained in nonspecial-
ized or nonaccredited websites may have the potential to modify
or alter the internet user’s perception of a vaccine’s real level of
effectiveness and its potential side effects, two major concerns
for anyone considering getting the vaccine for oneself or a family
member.” A Google web search aimed at targeting these doubts
may easily generate contradictory data and increase controversy,
especially among audiences who frequently rely on virtual com-
munities and social networks to share concerns with their peers.
Universal vaccination opposition movements also rely on this
media tool to group like-minded thought waves.?**

In short, Google may not provide users with the informa-
tion that they should have or that they need, but rather with the
information that they would like to find. It could be argued that
depending on how you put across a certain idea or question in the
search box, “Dr Google” “always tries to prove you are right,” with
the risk this could entail should a web user start his or her search
misinformed or biased in one direction or another, or should he or
she take Google for an encyclopedia and therefore be unaware of
how the search engine operates (i.c., if a user searches for “HPV
vaccine cons,” he or she will be considerably more likely to come
across sites that focus on the vaccine’s negative side effects rather
than sites offering more comprehensive information).

Inter-observer variability in the assessment of the websites
would be one mentionable limitation of the present study; this
aspect will be targeted accordingly in a supplementary con-
cordance analysis. The limited inclusion criteria established
(language and specific geographical location) also open up the
possibility of conducting additional expanded studies, carrying
out searches in other languages and from varying geographical
locations, in order to assess possible variations.

The numerous and multifarious advantages of the virtual era
are known to all. Within this context, it is however essential to
highlight the role of the general practitioner or specialist physi-
cian as a provider of individualized, adequate and timely advice
to a patient or an individual. The fundamental communication
role of the pediatrician with young people is also central—antici-
pation being a key factor—as well as the gynecologist’s role as
health care provider for young women.*** The importance of
being pro-active in this field should be highlighted: ideally the
patient should be informed without having to request informa-
tion, since reluctance to ask questions may occasionally be an
issue.

Technological advances are leading toward the virtualization
of numerous spaces for dialog, and it is essential to accept this in
order to adjust to change and offer alternatives. There is a need
to create and promote scientific medical sites that act as popu-
lar communication channels, and offer reliable medical recom-
mendations.® In blogs and forums aimed at sharing experiences
and concerns related to the HPV, health care professional should
be present as moderators. It is also essential to highlight the
importance of providing accessible language (a criterion that all
selected sites in this study complied with), adapting the message
to the average user, and differentially, to the teenage profile user.
In this respect, it ought to be mentioned that none of the sites
analyzed in this study were targeted exclusively and specifically
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Table 5. Sub-group analysis based on website category

Blog/forum Information Press
website website website
Website (n = 54) 22 16 16
Informs/recommends 54.5% (12) 100% (16) 75% (12)
Dissuasive information 45.5% (10) 0% (0) 25% (4)

Overall recommendation. The association between the qualitative
variables (recommendation vs. website category) was assessed with
Pearson’s chi-square test. The obtained value of the chi-square statistic
was 9.976, a statistically significant figure (p = 0.007).

at a teenage audience. The perceived barriers preventing adoles-
cents from acccessing health services could ultimately motivate
this population group—occasionally reluctant to consult doctors
or adults for information or advice—to resort to using health-
related Internet chatrooms and forums, which allow them both
the intimacy in discussing sensitive issues and the desire to retain
their anonymity.®> Further research would be needed however
to evaluate more differences within the youth cohort related to
internet health use.

On the other hand, greater web user awareness is possibly
needed in relation to trust labels and certifications, which could
serve as indicators of compliance with most of the content and
credibility criteria established in this study.?*?®

Since Google’s web search is not specialized in providing med-
ical information, a health-care specific search engine or similar
tool could be created. Such a tool could categorize and structure
medically verified information, and could become the reference
point for this type of information for general Internet users and
concerned individuals seeking impartial medical advice on the
Internet.

Additionally, a trust network or certification scheme could be
applied to help promote confidence among users, with support-
ing tools—such as discussion forums, moderated by medical pro-
fessionals and free from advertising—to foster a community of
information sharing and clarification. This service could estab-
lish itself as an accurate, rigorous and trustworthy “Dr Google,”
whose viewpoint users could seek freely and confidently.

Materials and Methods

A cross-sectional study was performed using Google Search Web
(Spanish domain) www.google.es.

Fourteen searches were conducted on September 20, 2012,
using specific keywords in both statement and question form,
related to HPV vaccination (including safety, side effects and
indication for males).

The 14 information searches performed may be seen in
Table 1. Keywords were introduced in Spanish. The terms cho-
sen were those that ordinary lay people would typically use in a
standard search.

The first 10 search results for each search were studied indi-
vidually. Sites were described and analyzed.

For the general description of websites, the following param-
eters were considered: target audience (general public, women,
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Table 6. Sub-group analysis based on website category and analysis criteria (design criteria: 1-2; content criteria: 3-8; credibility criteria: 9-12)

Criteria-based analysis

1. Clear structure and organization of content.
2. Easy navigation, “user-friendliness.”

Design criteria — overall assessment

3. Information relevance and coherence: congruence between key word search and output.

4. Scientific rigor: adequate citations. In non-scientific sites, explicit mention of the fact that

the site’s content does not replace the advice of a health professional.

5. Covers a wide scope on the subject and presents an accurate and comprehensive message.

6. Message clarity and comprehensibility. Use of understandable language

7. Updated information, maintenance of site, mention of last content review date.

8. Presence of advertising and sponsor links on the site: clarity and transparency of such

links, properly distinguished from the rest of the content.

Content criteria — overall assessment

9. Mention of the author/s and their qualifications. Includes author/institution contact

details and address.

10. Scientific Association accreditations

11. Accreditation certificate or trust mark (HON, WMA, WIS, PWMC or others).

12. Clear statement of bibliographical sources. Reliable references for specialists cited.

Credibility criteria: overall assessment

Blog/ Information Press Chi-square

forum website website value AR
27.3% 81.3% 25% 13.916 0.001*
72.7% 100% 62.5% 7.057 0.029*
22.7% 81.3% 18.8%
77.3% 93.8% 93.8% 3.137 0.208
22.7% 68.8% 18.8% 11.296 0.004*
18.2% 87.5% 25% 20.769 0.000*
95.5% 100% 93.8% 0.950 0.622
9.1% 62.5% 43.8% 12.318 0.002*
77.3% 93.8% 68.8% 3.210 0.201
4.5% 56.3% 0%
45.5% 75% 50% 3.559 0.169
13.6% 56.3% 12.5% 10.893 0.004*
4.5% 12.5% 0% 2.455 0.293
27.3% 75% 31.3% 9.826 0.007*
9.1% 31.3% 6.3%

Association between these qualitative variables (website category and analysis criteria) was assessed with Pearson’s chi-square test (*Statistically

significant association).

teenagers, healthcare professionals), geographical location and
website type.

Four types of website types were defined: “scientific site,”
“nonscientific site,” “press site” and “blog/forum.”

A “scientific site” was one either created or supported by an
official scientific organization. A “non-scientific site” contained
general information unrelated to a formal scientific organiza-
tion. “Press sites” included online newspapers and magazines as
well as isolated press releases, regardless of whether they allowed
readers to leave comments on articles. The “blog/forum” cate-
gory encompassed discussion or informational sites (owned by a
single individual or a small group) consisting of discrete entries
(“posts”), typically displayed in reverse chronological order,
providing information or opinion on a particular subject, and
allowing readers to leave comments and generate debate. It is
this interactive format that distinguished them from other static
websites. Sites created as “virtual communities” with discussion
boards or forums were also included in this category.

Press sites with reader comments were not considered blogs/
forums because of their distinct format and as a result of the fact
that there was no recognizable interactive debate between the
readers and author of the article.

For statistical analysis purposes, websites were then classified
into three main categories, according to profile: general infor-
mation pages (including both scientific and non-scientific sites),
press sites and blogs/forums, each with distinct structural and
content characteristics as explained above. Two major differenti-
ating factors were: authorship type (organization or association,
media or independent author-s or group) and information flow
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(one-way, typical of information and press sites, and two-way, for
blogs/forums).

Sites were then assessed according to established criteria, in
relation to form and design, content and credibility (Table 2).
The criteria were established by the author. They were inspired
from published criteria for health-related website evaluation and
from principles established by Medical Health Accreditation
institutions.42°

One of the criteria included was the presence or absence of
medical health “trust marks” on the websites. A trust mark is an
ethical standard which aims at offering proof of quality health
information. A trust mark shows the intent of a website to pub-
lish transparent and truthful information.

Evaluation of compliance with criteria was either “yes”
or “no.” For each criterion, positive assessment was only
given if all the parameters described were consistently and
strictly met.

Additionally, an overall assessment was performed for each
site in order to ascertain whether it provided information either
neutrally or positively in favor of the HPV vaccine or whether,
on the contrary, the site generated doubt or put forward dissua-
sive arguments. Only sites that explicitly contained dissuasive
arguments were considered anti HPV-vaccine sites.

The association between website category and the overall
recommendation (favorable or dissuasive) was assessed. The
association between website category and compliance with the
established analysis criteria was also evaluated. This study was
conducted with the results obtained both in the top 10 and top
3 search results.
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In order to minimize bias in web searches due to inter-user
variability, certain specific search conditions were established,
namely the exclusive use of Google as a search engine, the
pre-search elimination of registered user navigation history
as well as ensuring to sign off Gmail® or any other websites
with which Google could potentially establish data exchange.
Basic set-up data were also defined (typically set up by default
based on user location identification): language (Spanish) and
geographical location within Spain (Santiago de Compostela).
The fieldwork was performed by two data extractors who co-
evaluated the resulting websites and a consensus about the rat-
ing to be assigned was reached, following the strict guidelines
outlined.

The following site exclusion criteria were established: sites that
were only accessible through sponsored links, advertising sites,
restricted-access websites, direct links to videos or other sites and
languages other than the one defined in the search.

Statistical analysis. A descriptive analysis was performed
resulting in percentages reflecting level of compliance with the
pre-established criteria as well the site’s overall stance toward

In the following sub-analysis based on website category clas-
sification (blog-forum/general information/press), a contingency
table was developed with the respective percentages for several
qualitative variables (positive or negative recommendation as
well as the various analysis criteria) vs. website category. Pearson’s
Chi-Square test was applied in order to detect possible association
among these variables. Values of p < 0.05 were considered statisti-
cally significant.

Disclosure of Potential Conflicts of Interest

JCB and EMT received travel grants and conference and/or
counseling fees from GSK and Sanofi Pasteur MSD.

Acknowledgments

We would like to thank Dave Ryan for his feedback on I'T-related
aspects, Maria-Xosé Rodriguez for her input into the statisti-
cal analysis, Dolores Pfas, Ben Inman and Dolores Peleteiro for
proofreading the manuscript and to all of them for their kindness
and support.

HPV vaccination.

References 11. Koulova A, Tsui J, Irwin K, Van Damme P, Biellik 19. Brewer NT, Fazekas KI. Predictors of HPV vaccine
R, Aguado MT. Country recommendations on the acceptability: a theory-informed, systematic review.

1. 15° Encuesta General de Medios (EGM). Datos gene- inclusion of HPV vaccines in national immuniza- Prev Med 2007; 45:107-14; PMID:17628649; htep://
rales de usuarios de Internet en Espafia. Asociacién para tion programmes among high-income countries, dx.doi.org/10.1016/j.ypmed.2007.05.013
la Investigacién de Medios de Comunicacién (AIMC). June 2006-January 2008. Vaccine 2008; 26:6529-41;  20. Cortés J, Martinén-Torres £ Ramén y Cajal M,
Available at: http://download.aimc.es/aimc/4uT43Wk/ PMID:18805453; http://dx.doi.org/10.1016/j.vac- Ferret G, Gil A. Considerations on the clinical applica-
macro2012.pdf (last accessed 03/2013) ¢ine.2008.08.067 tion of the human papillomavirus vaccine in Spain.

2. Analysis of 9th HON Survey of Health and Medical 12. Introduction of HPV vaccines in European Union Hum Vaccin 2011; 7:585-9; PMID:21552002; heep://
Internet Users. Available at: htep://www.healthon- countries — an update. European CDC; Stockholm, dx.doi.org/10.4161/hv.7.5.14817
net.org/Survey/Survey2005/res.heml  (last  accessed 2012. Available at: http://ecdc.europa.eu/en/files/pdf/ 21. Stdcker P, Dehnert M, Schuster M, Wichmann O,
03/2013) Publications/0801_HPV_guidance.pdf (last accessed Deleré¢ Y. Human papillomavirus vaccine uptake,

3. Morahan-Martin JM. How internet users find, evalu- 03/2013). knowledge and attitude among 10th grade students
ate, and use online health information: a cross-cul- 13. Cortés-Bordoy J, Martinén-Torres F; Spanish HPV in Berlin, Germany, 2010. Hum Vaccin Immunother
tural review. Cyberpsychol Behav 2004; 7:497-510; Vaccine Consensus Group. The Spanish human papil- 2013; 9:74-82; PMID:22995838; http://dx.doi.
PMID:15667044 lomavirus vaccine consensus group: a working model. 0rg/10.4161/hv.22192

4. Cortés J. Survey of more than 6000 women in three Hum Vaccin 20105 6:635-9; PMID:20484987; heep:// 22, Gilmour J, Harrison C, Asadi L, Cohen MH, Vohra
European countries: Women’s attitudes and knowledge dx.doi.org/10.4161/hv.6.8.12011 S. Childhood immunization: when physicians and
about HPV disease. Presented on the 21st “European 14. Dorleans F, Giambi C, Dematte L, Cotter S, Stefanoff parents disagree. Pediatrics 2011; 128(Suppl 4):S167-
Congress of Obstetrics and Gynaecology”. Antwerpen, P, Mereckiene J, et al; VENICE 2 project gate- 74; PMID:22045859; http://dx.doi.org/10.1542/
6th May, 2010. keepers group. The current state of introduction peds.2010-2720E

5. Cortés JC, Garcia de Paredes M, Mufioz Zato E, of human papillomavirus vaccination into national 23, Bean SJ. Emerging and continuing trends in vaccine
Martinén Torres E Torné A, Garcfa Rojas A, et al. immunisation schedules in Europe: first results of the opposition website content. Vaccine 2011; 29:1874-
Documento de Consenso de las Sociedades Cientificas VENICE2 2010 survey. Euro Surveill 2010; 15:19730; 80; PMID:21238571; http://dx.doi.org/10.1016/j.vac-
Espafiolas. Vacunas profildcticas frente al VPH. PMID:21144444 ¢ine.2011.01.003
Prog Obstet Ginecol 2009; 52:32-44; heep://dx.doi. 15, Zimet GD, Weiss TW, Rosenthal SL, Good MB,  24. Mayer MA, Leis A, Sanz E. Informacién sobre salud
org/10.1016/50304-5013(09)70142-6 Vichnin MD. Reasons for non-vaccination against en internet y sellos de confianza como indicadores

6. Gardasil especification sheet. Available at: http://www. HPV and future vaccination intentions among 19-26 de calidad: el caso de las vacunas. Aten Primaria
merck.com/product/usa/pi_circulars/g/gardasil/garda- year-old women. BMC Womens Health 2010; 10:27; 2009; 41:534-42; PMID:19428147; htep://dx.doi.
sil_pi.pdf or http://www.medicines.org.uk/EMC/med- PMID:20809965 0rg/10.1016/j.aprim.2009.02.003
icine/19016/SPC/GARDASIL/ (last accessed 03/2013) 16. Kahn JA, Rosenthal SL, Jin Y, Huang B, Namakydoust 25, The HON Code of Conduct for medical and health

7. Cervarix especification sheet. Available at: http://hcp. A, Zimet GD. Rates of human papillomavirus vaccina- Web sites. HonCode Principles. Available at: htep:/
gsk.co.uk/products/cervarix.html or http://www.medi- tion, attitudes about vaccination, and human papillo- www.healthonnet.org/HONcode/Webmasters/
cines.org.uk/emc/medicine/20204/SPC/Cervarix  (last mavirus prevalence in young women. Obstet Gynecol Conduct.html (last accessed 03/2013)
accessed 03/2013) 2008; 111:1103-10; PMID:18448742; http://dx.doi. 26, Kim P, Eng TR, Deering MJ, Maxfield A. Published

8. Gardasil: summary of product characteristics. European 0rg/10.1097/A0G.0b013e31817051fa criteria for evaluating health related web sites: review.
Medicines Agency. Available at: http://www.ema.euro- 17.  Conroy K, Rosenthal SL, Zimet GD, Jin Y, Bernstein BMJ 1999; 318:647-9; PMID:10066209; http://
pa.cu/docs/en_GB/document_library/EPAR_Product_ DI, Glynn S, et al. Human papillomavirus vaccine dx.doi.org/10.1136/bm;j.318.7184.647
Information/human/000703/WC500021142.pdf (last uptake, predictors of vaccination, and self-reported 27 Asociacién Espanola de Pediatrfa. Available at: heep://
accessed 03/2013) barriers to vaccination. ] Womens Health (Larchmt) www.aeped.es/ (last accessed 03/2013)

9. Cervarix: summary of product characteristics. 2009; 18:1679-86; PMID:19785564; http://dx.doi. 28. Feufel MA, Stahl SE. What do web-use skill differences
European Medicines Agency. Available at: huep:// org/10.1089/jwh.2008.1329 imply for online health information searches? ] Med
www.ema.europa.cu/docs/en_GB/document_library/ 18. Walsh CD, Gera A, Shah M, Sharma A, Powell JE, Internet Res 2012; 14:87; PMID:22695686; hrtp://
EPAR__Product_Information/human/000721/ Wilson S. Public knowledge and attitudes towards dx.doi.org/10.2196/jmir.2051
WC500024632.pdf (last accessed 03/2013) Human Papilloma Virus (HPV) vaccination. BMC 29. Betsch C, Renkewitz F Betsch T, Ulshofer C.

10. WHO position paper—Human papillomavirus vac- Public Health 2008; 8:368; PMID:18947430; huep:// The influence of vaccine-critical websites on per-
cines. WER 2009; 15:118-30; Available at: htep:// dx.doi.org/10.1186/1471-2458-8-368 ceiving vaccination risks. J Health Psychol 2010;
www.who.int/wer/2009/wer8415.pdf (last accessed 15:446-55;  PMID:20348365;  http://dx.doi.
03/2013) org/10.1177/1359105309353647

1718 Human Vaccines & Immunotherapeutics Volume 9 Issue 8

Do not distribute.

I0Science.

©2013 Landes B



Martinén-Torres F. Pediatricians are key physicians for
the eradication of cervix cancer. Med Clin (Barc) 2008;

Gray NJ, Klein JD, Noyce PR, Sesselberg TS, Cantrill

30. Davies P, Chapman S, Leask J. Antivaccination activists 32.
on the world wide web. Arch Dis Child 2002; 87:22-
5; PMID:12089115;  http://dx.doi.org/10.1136/ 130:478-9; PMID:18405509
adc.87.1.22 33,

31. Rosenthal SL, Weiss TW, Zimet GD, Ma L, Good

MB, Vichnin MD. Predictors of HPV vaccine uptake
among women aged 19-26: importance of a phy-
sician’s recommendation. Vaccine 2011; 29:890-5;

JA. Health information-seeking behaviour in ado-
lescence: the place of the internet. Soc Sci Med
2005; 60:1467-78; PMID:15652680; http://dx.doi.
0rg/10.1016/j.socscimed.2004.08.010

34.

35.

All about Google: what we believe. Available at:
https://www.google.com/about/company/philosophy/
(last accessed 03/2013)

About Google. Available at: https://www.google.com/
intl/gb/about/ (last accessed 03/2013)

PMID:20056186; http://dx.doi.org/10.1016/j.vac-
cine.2009.12.063

Appendix: Background on Google’s search

Google, the world’s most popular search engine, offers a practical
tool to “organize the world’s information and make it univer-
sally accessible and useful” according to its creators. Through
searches codified by means of keywords, Google offers results in
the form of lists of websites organized hierarchically and majorly
based on a priority rank called PageRank. PageRank is a patented
link analysis algorithm, named after Larry Page, one of Google’s
founders, “that assigns a numerical weighting to each element of
a hyperlinked set of documents, such as the Internet, with the
purpose of measuring its relative importance within the set.” The
presence of hyperlinks within a site would help to increase their
position, the theory behind it being that “web pages linked from
many important pages are themselves likely to be important” (the
notion of important or non-important being purely human and

www.landesbioscience.com

Human Vaccines & Immunotherapeutics

subjective, this being ultimately the heart of Google’s so-called
“democratic philosophy”: we can all have a say).* The PageRank
of a given website depends on the number and PageRank metric
of all pages that link to it. A page that is linked to by many other
pages with high PageRank receives a high rank itself. If there are
no links to a web page, then there is less support for that page. In
addition to PageRank, Google applies numerous other disclosed
and non-disclosed criteria to determine the ranking of pages on
result lists. Currently, the search engine’s ongoing challenge is
to enhance its ranking methodologies in such a way that each
user may find the most personalized result for his or her online
search as well as the most personalized ads, both based on all the
personal information about each individual user that Google has
progressively stored (based on previous searches, navigation pat-
terns, personal information provided by users through Gmail and
registration into other partner programs, etc.).”
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