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1. Abstract

The easy access, fast dissemination of information and availability of different
sources make the Internet a privileged vehicle to search and to provide information. Its
utilization has increased in the past few years, and currently it is one of the most frequently
used sources of both general and health-related information.
Topics related to oncological diseases correspond to an important proportion of the
Internet searches on health issues. Specifically breast and prostate cancers are leading
causes of oncological morbidity and are among the cancers with the highest relative survival,
which contributes for a high interest on these topics by the general population, and in
particular by patients and their families.
The overall quality of the websites and the accuracy of the contents on specific topics
must be assured, since this is an easily accessible and widely used resource and has the
potential to shape health behaviors of a large number of people worldwide.
This dissertation aimed to evaluate the quality of websites providing information on
female breast and prostate cancers in Portuguese language, by assessing their compliance
with different sets of criteria of formal quality, and evaluating the contents on breast and
prostate cancers screening regarding the agreement with the best available evidence on this
topic and the readability of the texts.
We searched in the Google ® search engine the terms cancro da prostata and cancro
da mama, in September 15 and 16, 2011, respectively. We selected the first 200 results from
each independent search and only pages providing information on Portuguese language
were included. We identified 47 websites addressing breast cancer and 67 websites with
information on prostate cancer. The websites were classified according to main subject,
country of origin, intended audience, affiliation and media used to provide information. For
the evaluation of their compliance with pre-defined criteria to characterize formal quality we
used the Discern tool, and the Health On Net code, eEurope guidelines for health related
websites and the AMA guidelines for medical and health information sites, and we propose a
simpler instrument, based on the Health On Net code, eEurope guidelines for health related
websites – the ISPUP score.
Most of the sites were health-related (71.9%), but only 19.3% addressed exclusively
cancer, and 10.5% covered specially issues related to breast or prostate cancer.
Approximately half the websites providing information in the Portuguese language were not
Portuguese. Nearly all websites (91.2%) were directed to the general population, while
14.1% targeted specifically cancer patients.
Most of the sites did not comply with the quality criteria selected for the analysis of
their formal characteristics. The agreement with the criteria of the Discern tool was low.
Regarding the HON code, the total agreement was higher with the principles “financial
1

disclosure”, “transparency” and “justifiability”. Only 7.9% of the websites had the HON Seal.
Less than half of the websites complied with each criterion of the eEurope guidelines for
health related websites, except for the accountability (82.5%). The highest proportion of
websites in total agreement with the AMA principles governing websites was observed for
those related with intersite navigation (100%), functional intrasite links (98.8%) and funding
and sponsorship (83.2%), and the lowest for those referring to navigation on content (5.3%)
and site viewing (3.5%).
Thirty-five of the websites providing information on breast cancer (74%) addressed
breast cancer screening, while 43 of those addressing prostate cancer (64%) provided
information on screening. We assessed the contents related to screening regarding the
methods, effectiveness, potential harms, periodicity, eligibility and instructions on how to be
screened. The criteria to assess the accuracy of this information and its adequacy to the
Portuguese setting were defined in accordance to the evidence summarized by the United
States Preventive Task Force, the European Union Advisory Committee on Cancer
Prevention and the specific recommendations for cancer screening in Portugal.
Eighty percent of the websites mentioned mammography as a method for breast
cancer screening, but the correct information on the effectiveness of mammography
screening was provided in only 14%. Most websites did not provide information on the
potential harms of screening.
Among the websites addressing prostate cancer screening, 95.3% mentioned the
assessment of the Prostate Specific Antigen (PSA) as a possible screening test, but the
correct information on its effectiveness was given in less than 10% of the websites. The
possible harms of the prostate cancer screening were correctly referred in a very low
percentage of the websites.
We assessed the readability of the websites in the sections with screening-related
information, using the Index Fernandez-Huerta. In general, the readability was good, with no
significant differences between the breast and prostate cancer websites (median index
values for breast vs. prostate cancer websites: 73.1 vs. 69.7, P=0.144).
There were no significant or meaningful associations between formal quality and the
quality of the contents on screening.
In conclusion, there is a large margin for improving the quality of the websites
providing information on breast and prostate cancer in Portuguese language. Regarding
screening, websites providing information on breast cancer tend to provide more accurate
information than those addressing prostate cancer.
The present work provides a framework for the standardized assessment of different
dimensions for the quality of websites providing information on breast or prostate cancer that
may be used for the monitoring of the quality of the health information provided in the
Internet.
2

2. Resumo

A Internet é um meio privilegiado para procurar e disponibilizar informação, por
permitir a sua rápida disseminação, permitir o recurso a diversas fontes e por ser facilmente
acessível. A utilização da Internet tem aumentado nos últimos anos, sendo que actualmente
é uma das fontes mais utilizadas para a procura de informação em geral, e em particular de
informação relacionada com a saúde.
Uma grande parte da informação sobre saúde procurada na Internet diz respeito às
doenças oncológicas. O cancro da mama e o cancro da próstata são as causas mais
importantes de morbilidade oncológica, situando-se entre os cancros com a maior sobrevida
relativa, o que leva a um maior interesse sobre estes cancros, pela população em geral, e
especificamente pelos doentes e suas famílias.
A qualidade global dos websites e a validade dos conteúdos disponibilizados em
assuntos específicos deve ser assegurada, uma vez que este recurso é frequentemente
utilizado e facilmente acessível, e tem o potencial de moldar comportamentos em saúde de
um grande número de pessoas, por todo o mundo.
Esta dissertação teve como objectivo avaliar a qualidade dos websites que
disponibilizam informação sobre cancro da mama e cancro da próstata, em língua
portuguesa, considerando diferentes conjuntos de critérios de qualidade formal, e avaliando
os seus conteúdos relativamente ao rastreio do cancro da mama e do cancro da próstata
tendo em conta a melhor informação disponível, bem como a legibilidade dos seus textos.
A pesquisa foi efectuada no motor de pesquisa Google ®, com as expressões cancro
da próstata e cancro da mama, nos dias 15 e 16 de Setembro de 2011, respectivamente.
Foram seleccionados os primeiros 200 resultados de cada pesquisa, e só foram incluídas na
análise websites escritos em língua portuguesa. Identificamos 47 websites com informação
sobre cancro da mama e 67 websites com informação sobre cancro da próstata. Os
websites foram classificados de acordo com o assunto principal que abordavam, o seu país
de origem, o público-alvo, a sua afiliação e os meios pelo qual disponibilizavam informação.
Para avaliar a concordância com critérios pré-definidos que caracterizam a qualidade formal,
usámos o Discern tool, o Health On Net code, as guidelines para websites relacionados com
saúde do eEurope e as guidelines para websites com informação médica ou de saúde da
American Medical Association (AMA), e propusemos um instrumento mais simples, baseado
no Health On Net code e nas guidelines para websites relacionados com saúde do eEurope
– o ISPUP score.
A maioria dos websites eram relacionados com saúde (71,9%), mas apenas 19,3%
tinham como assunto principal o cancro, sendo que 10,5% eram exclusivos do cancro da
mama ou do cancro da próstata. Aproximadamente metade dos websites que
disponibilizavam informação em português não tinha origem em Portugal. Quase todos os
3

websites (91,2%) eram direccionados para a população em geral, enquanto 14,1% tinham
como alvo especificamente os doentes com cancro.
A maioria dos websites não cumpria com os critérios de qualidade seleccionados
para a análise das suas características formais. A concordância com os critérios do Discern
tool foi baixa. Relativamente ao HON code, a websites concordância total foi mais alta com
os princípios de “clareza financeira”, “transparência” e de “justificação”. Apenas 7,9% dos
websites tinham o selo da HON. Menos de metade dos websites estavam de acordo com
cada um dos critérios das guidelines para websites relacionados com saúde do eEurope,
com excepção para o critério da “responsabilidade” (82,5%). A maior proporção de websites
em acordo total com as guidelines para websites com informação médica ou de saúde da
AMA, foi observada para os princípios relacionados com a “navegabilidade intersite” (100%),
com a “funcionalidade dos links intrasite” (98,8%) e com o “financiamento e patrocínio”
(83,2%), e a menor foi para os princípios relacionados com a “navegação nos conteúdos”
(5,3%) e com a “visualização do website” (3,5%).
Trinta e cinco dos websites que disponibilizavam informação sobre o cancro da
mama (74%) abordavam o rastreio do cancro da mama, enquanto 43 dos websites
relacionados com o cancro da próstata (64%) abordavam o rastreio. A avaliação dos
conteúdos relacionados com o rastreio teve em conta os métodos para o rastreio, a
efectividade, os potenciais efeitos negativos, a periodicidade, a elegibilidade e as instruções
para se ser rastreado. Os critérios para se avaliar a correcção da informação e a sua
adequação para o contexto português, foi definido de acordo com a informação sumariada
pela United States Preventive Services Task Force, o European Union Advisory Committee
on Cancer Prevention, e as recomendações específicas para o rastreio do cancro em
Portugal. Oitenta por cento dos websites mencionaram a mamografia como método de
rastreio do cancro da mama, mas apenas 14% websites referiam a informação correcta
relativamente à sua efectividade. A maioria dos websites não mencionava qualquer
potencial efeito negativo do rastreio.
Relativamente aos websites com informação sobre rastreio do cancro da próstata,
95,3% mencionaram a avaliação do Antigénio Específico da Próstata (PSA) como um
possível método de rastreio, mas a informação correcta sobre a sua efectividade foi
disponibilizada em apenas 10% dos websites. Os potenciais efeitos negativos do rastreio do
cancro da próstata foram correctamente abordados numa percentagem muito reduzida dos
websites.
A avaliação relativa à legibilidade dos textos foi efectuada nas secções com
informação relativa ao rastreio, usando a fórmula de Fernandez-Huerta. Em geral, a
legibilidade dos websites foi boa, sem diferenças significativas entre os websites com
informação sobre o cancro da mama e cancro da próstata (mediana dos valores do índice
para websites sobre cancro da mama vs. próstata: 73,1 vs. 69,7, P=0,144).
4

Não houve associação significativa ou importante entre a qualidade formal dos
websites e a qualidade dos seus conteúdos relativamente ao rastreio.
Em conclusão, há uma larga margem para melhorar a qualidade dos websites que
disponibilizam informação sobre o cancro da mama e cancro da próstata em língua
portuguesa. Relativamente ao rastreio, os websites relacionados com o cancro da mama,
tendem a disponibilizar informação mais precisa do que os websites relacionados com o
cancro da próstata.
Este trabalho disponibiliza uma estrutura para a avaliação padronizada de diferentes
dimensões da qualidade de websites relacionados com cancro da mama e cancro da
próstata, que pode ser usada para monitorizar a qualidade da informação em saúde
disponível na Internet.

5

3. Introduction

3.1. Health literacy

Literacy involves a complex set of abilities to access, understand and use the
dominant symbolic systems of a culture, allowing personal and community development that
varies across populations and settings. In contemporary western societies the information
available at media or other sources of electronic texts has been included in these systems.
Thus, nowadays literacy includes skills for accessing, understanding and appraising
information disseminated through the internet.(1)
At the individual level, literacy can be positively influenced by personal ability, level of
education and parents’ level of education and socioeconomic status. Age can be other
important determinant, once literacy tends to increase from the teenage years to the middle
forties, when it starts to decline.(2, 3)
General literacy plays an important role in the health status of individuals and
populations.(4,

5)

This is supported by data collected within a cohort of 3260 Medicare

managed-care enrollees in 4 US metropolitan areas, that reveal a strong association
between low levels of literacy (measured by the reading fluency) and increased mortality
rates.(6) Other study shows the relation between low levels of literacy and poorer health
outcomes, including poorer knowledge about health and health care issues, higher
hospitalization indexes, lower adherence to general health recommendations and higher
prevalence of chronic diseases. (7)
Health literacy can be defined as “the degree to which people are able to access,
understand, appraise and communicate information to engage with the demands of different
health contexts in order to promote and maintain good health across the life-course.”(2) There
are distinct dimensions of health literacy: functional health literacy (corresponding to the
basic skills in reading and writing for effective functioning in health context); interactive health
literacy (includes more advanced cognitive literacy and social skills that enable active
participation in health care); critical health literacy (the ability to critically analyze and use
information to participate in actions that overcome structural barriers to health).(8)
Quantitative literacy, also called health numeracy(9) refers to the ability to perform simply
mathematical operations(10, 11) and its growing importance is related with the dissemination of
information about probabilities concerning risks and protecting factors on health and about
survival and mortality curves.(10-12)
Health knowledge can be influenced by the health information context and general
literacy levels. These determinants, as well as the access or exposure to health information,
can affect the possibility or capability to understand and appraise health information,
influencing health knowledge, and health decisions or outcomes as a consequence.
6

Nevertheless, there are other important factors affecting health knowledge, that can be
personal or external to the individual, and that may change during a life course, as shown in
figure 1.(8)
Figure 1 – Factors and contexts that influence health knowledge, decisions and actions.

Source: Kanj, 2009(8)

Low levels of health literacy had been associated with lack of knowledge about
diseases or poorer understanding of medical information,(6,

7, 13-15)

poor self-management

skills in patients with chronic disease,(7, 16) poorer physical and psychological health, higher
health care costs,(16) less adherence to preventative measures,(6,
(7, 18)

from clinical trials and other studies,
mortality.

(16, 20, 21)

7, 15, 17)

patient exclusion

(7, 18, 19)

more adverse reactions,

and increased

Some studies showed that individuals with low health literacy had poor

knowledge on screenings or symptoms of cancer, and increased risk of later stage of cancer
diagnosis,(22-27) as well as increased cancer risk and less frequent participation in cancer
control programs.(24, 26, 28-30) Figure 2 summarizes the determinants of health literacy and their
influence on health outcomes.
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Figure 2 – A simplified model of mechanisms linking health literacy to health outcomes.

Source: Kwan, 2006(2)

Health literacy is becoming one of the most important factors to empower people in
the field of health,(5, 31, 32) being a key instrument for health promotion.(33) It is expected that
the improvement of health literacy contributes for people taking more benefit from their use of
the health care system, by enhancing awareness of the rights and duties of health
consumers, allowing them to discuss more knowledgeably with care providers the diagnostic
and treatment options, and to be involve on political decisions on health-related subjects.(8)
While the discussion about assessing health literacy is very important,(10,

34)

research is

needed on how to improve health literacy.
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Cancer Literacy

A concept linking literacy to health issues in general, had already been purposed.
Nevertheless, there was not a concept for a specific context, like cancer. Assuming that
people can have skills in general health, but not in a specific health issues, Diviani and
Schulz propose the concept of cancer literacy, defined as “all the knowledge a person needs
to possess to understand the information and advice the health system has to offer with
regard to preventing, diagnosing and treating cancer.”(35) A person who is very literate in
general health may not be as well literate in cancer specific conditions.(35)
It is difficult to select the amount of relevant information related to cancer that should
be given to lay people, both from the health professionals’ and patients’ perspectives.(35, 36)
This decision is frequently made by health professionals, drawing on their patients’
information-seeking behaviour.(37-39) However, some studies showed that patients need more
information than the one given by their doctors.(37,

38, 40-43)

While Degner et al found slight

agreement among Canadian women with breast cancer regarding the overall profile of
information needs,(39) Meredith et al. found identical information needs among west Scotland
cancer patients.(41)
Furthermore, health professionals must take into account that patients’ need for
information varies according to the phase of the disease trajectory.(44-47) In the diagnosis
patients prefer information about the stage of disease, treatment options and side-effects of
treatments in the diagnosis and treatment stages; after the treatment, they required
information about recovery.(48)
It has been shown that information given to patients can increase individuals’
knowledge of oral cancer(49, 50) and skin cancer(29) and men’s adherence to prostate cancer
screening.(30) It also reduces the stress caused by decision about treatment options in men
with prostate cancer,(51) facilitates coping in women with breast cancer(39) and reduces their
levels of anxiety or distress.(36) For the global improvement of cancer literacy it is important to
define a core set of information that must be available for the general population and cancer
patients.(35, 52) For example, in 1995 the British National Health System Information Authority
prepared a document where it was suggested the elaboration of a core information package
for being disseminate through the health care services among cancer patients,(45, 52) aiming to
equalize the flow, the type and the quality of information provision.

9

3.2. The Internet as a source of information on cancer

The use of the Internet has becoming more frequent over the last years. In 2005, 67%
of the American used Internet for general issues.(53) The use of the Internet as a source of
health information has also been increasing.(54-58) A recent study, conducted in U.S. adult
population (2011), by the Pew Internet and American Life Project, suggests that 80% of
Internet users search for health information online and traditional sources of health-related
information are being replaced by the Internet.(59) A study conducted in the United States, by
the American Medical Association (2005), showed that the use of the Internet for health
issues has been increasing. In March 2002, 62% of the population had already used the
Internet to search for health information or medical counseling, while in November 2004, the
percentage of individuals that had used Internet to search for health information, which
extended to subjects like information on diet, fitness or medication, raised to 80% of the
population.(53)
The most recent data published by Portuguese National Institute of Statistics showed
that 48.8% of the Portuguese households had personal computer and 46.0% had access to
Internet in 2008.(60) A study conducted in the Portuguese population in 2005, with a
representative sample, constituted by 2001 individuals, showed that 30% of the population
used the Internet for health-related issues.(58) Among individuals who use the Internet on a
regular basis, 62% used it regarding health issues. (58) It also has been demonstrated that
among those who use Internet for health related reasons, 14% accessed Internet with this
intention at least monthly, which constitutes an increasing of 8.2% when comparing with
2003.(54, 58) In Portugal we are assisting at an increasing access to the Internet (49% of the
population in 2005 to 52.3% in 2007), and also to an increasing use of the Internet for health
related reasons (29.2% to 38.3% in the same period). (54) These results were obtained in a
study conducted by WHO/Europe and the Health Consumers Trends Survey, between 2005
and 2007, involving interviews to 3001 individuals, that also presented results that show a
similar trend in the countries that participated in the project (Portugal, Denmark, Germany,
Greece, Latvia, Norway and Poland).(54) When asked by the perceived importance of different
sources of information, despite being the preferred source of information, health
professionals decreased in their importance as a source of health information (nearly 10%),
while family and friends gained importance. In the group of regular Internet users, Internet
become the most important source of information.(54)
These results are in accordance with another research conducted in 1999 that
showed that individuals preferred the information obtained the Internet complemented by that
obtained with the health professional, rather than the traditional information given by the
health professional alone.(61)
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The importance of the use of the Internet as a source of information, besides the
general aspect of being an easily accessed source of information, is associated with the fact
that it empowers people and allows them assume more responsibility for their health. (54, 58)
When looking for general information on the Internet, people can use different tools
like search engines, subject directories, searchable databases, social networking, social
bookmarking or real-time search.(62) However, most individuals choose the search
engines,(63) where one or more words – the search expression – are written and the resulting
web pages are displayed (for example, websites, images or information). Drawing on users’
search expression, the engine analyses its index and provides a list of best-matching web
pages according to its criteria, usually with a short summary of the content. In 2009, the most
important search engine of the U.S. was the Google ®, with indexation of trillions of web
pages.(64)

(64)

In August 2010, 71.6% of the searches conducted on the Internet in the U.S.

through search engines were conducted with Google ®.(65)
The order by which the Google ® search engine provides the search results is based
on an algorithm that takes into account the number of links and the page ranks
linking sites.

(67)

(66)

of the

The page rank is not a measure of the quality of the website, but a measure

of the website’s popularity.(68)
Cancer patients use different sources when searching for cancer information, such as
health professionals, television, radio, books, brochures, pamphlets, newspapers, magazines
or the Internet.(36,

37, 39, 69-71)

Physicians and other health professionals are recognized by

patients as the best source of information on cancer.(70, 71) The Internet is referred by cancer
patients as less reliable than the experts, but used in a more regular basis. (70, 72) Health care
providers should be aware of it, because the quality of the information collected on the
Internet has been described as poor, (73) and may have negative repercussions on preventive
strategies, diagnosis and treatment adherence.
Breast and prostate cancers are major causes of oncological morbidity. (74,

75)

In Portugal,

estimates for 2008 showed that breast cancer is the most incident (5333 new cases) and the
second cause of oncological death (1537 deaths) among women, (75) while in men prostate
cancer is also the most frequent (5140 cases) and the third cause of cancer death (2021
deaths)(74) (figure 3). Breast and prostate cancers have relative survivals that are among the
highest.(76)
Breast and prostate cancer patients are among the cancer patients that use internet
more frequently for searching information about their disease (71) (23.8% and 11.5%,
respectively).(77)
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Figure 3 – Incidence and mortality by cancer (per 100 000 inhabitants), in Portuguese
women and men, all ages, in 2008.

SOURCE: GLOBOCAN, 2008(74, 75)

Both female breast and prostate cancers share the potential for control through
secondary prevention. Breast cancer screening has been recommended while prostate
cancer screening, besides being possible, remains controversial. (78, 79) Therefore, contents on
screening should be part of the information available on cancer subjects. (35)

12

3.2.1. Quality of websites providing health information on the Internet

To avoid possible negative repercussions of misleading health information available
on the Internet, some official medical entities established criteria,(80,

81)

guidelines,(82)

principles or codes of conduct, for assuring its quality. Although these instruments assess
elements of structural quality, they cannot evaluate the accuracy and updating of the
contents. Taking into account this limitation of existing formal assessments, it is important to
evaluate the quality of the health information accessible through the Internet, regardless
websites’ structural aspects.(83, 84)

3.2.1.1. Formal assessment

We present a summarized description of four different instruments, which can be
used to assess the formal quality of the websites.

The Discern tool

The Discern tool was the first standardized index for evaluating the quality of written
health information on treatment choices, developed by investigators of the Imperial College
School of Medicine (London) and University of Oxford (Oxford). It includes 15 quality criteria,
all of them defined as “an essential feature or standard that is an important part of good
quality information on treatment choices”(80,

81)

. Each criterion is rated on a 5 point Lickert

scale, ranging from a “definite NO” (n=1) to a “definite YES” (n=5), if it is completely
fulfilled.(80) This instrument has “Hints”, guiding the users when rating the criterion,(80) and it is
divided into three sections: questions 1 to 8 assess the reliability of the information;
questions 9 to 15 focus on specific details of the information on treatment choices; a final
question (16th) is an intuitive appreciation of the overall trustworthiness of the website, and it
is not accounted to compute the overall score. This final question could be rated as “low” (1),
if the majority of the questions scored two or one; “moderate” (3), if the majority of the
questions scored three or the information evaluated scored high or low values in a similar
number of criteria; or “high” (5) if the majority of the questions scored four or five.(80)
The Discern tool, however, cannot assess if the contents provided are in accordance
with the evidence available on any specific subject. Prior knowledge on the topics addressed
is not a requirement for using this tool; therefore, someone who searches for web information
on different health topics is able to use it. Information providers may use the Discern tool as
a checklist for relevant formal aspects of written health information on treatment choices, or
13

as a training tool for health professionals to improve communication and shared decisionmaking skills.(81)

The Health On Net Foundation code

The Health On Net Foundation (HON) is a non-profit and non-governmental
organization, accredited by the Economic and Social Council of the United Nations. The
HON was created in 1996 and is supported by the Geneva Economic and Health
Department, the EU and the Genève University Hospitals. It aims “to encourage the
dissemination of quality health information for patients and professionals and the general
public, and to facilitate access to the latest and most relevant medical data through the use
of the Internet”.(85)
This organization proposes 8 principles for assessing the quality of all websites
providing health information (table 1). The HON code was the first instrument to assess
transparency in this field.
It provides a benchmark for web publishers, and websites can request the authorization to
exhibit the “HON seal”. The HON Foundation team conducts the evaluation of the website
according to the HON Code, but the extent to which each website must be in accordance
with the principles it is not known. (86-88) If a submitted website is in accordance with the HON
code, it is assigned a seal (which can be displayed in the websites), that cannot be
interpreted as a certification of the accuracy of its contents.
Table 1 – Principles of the HON code.
Principle

Description

1 – Authority

Indication of the qualification of the authors

2 – Complementarity

Indication that the website provides supportive information that should not replace the
doctor-patient relationship

3 – Confidentiality

Respect for the privacy and confidentiality of personal data submitted to the website by the
visitor

4 – Attribution

Citation of the source(s) of published information

5 – Justifiability

Claiming of benefits or performances of some specific medical treatment, commercial
product or service, supported by clear references to scientific research results and/or
published articles

6 – Transparency

Accessible presentation and accurate email contact

7 – Financial disclosure

Identification of the funding sources

8 – Advertising policy

Clear distinction of advertising from editorial content

SOURCE: The HON Foundation, 2011(89)
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The eEurope guidelines for health related websites

Due to the recognition that searching for health information on the Internet by
European citizens was increasing, as well as the use of rating tools for assessing the
reliability of that information, the European Council, in 2000, decided to develop a core set of
quality criteria for health related websites (table 2). (90) The development of those quality
criteria did not intended to establish a mandatory set of rules for all health related websites,
but to “draw up a commonly agreed set of simple quality criteria on which Member States, as
well as public and private bodies, may draw in the development of quality initiatives for health
related websites. These criteria should be applied in addition to relevant Community law.” (90)
Overall, the proposed quality criteria take into account the following issues:


A document should tell suppliers how to comply with key criteria, but also

educate users for what they ought to expect from a good health website;


Both passive information-giving websites and more interactive websites that

allow for transactions between service or information providers and users (e.g.
information, products and services) should be included;


The quality criteria should facilitate compliance with EU Directives, other

current guidelines and relevant technical standards.
Table 2 – eEurope guidelines for health related websites.
Guideline

Description

1 – Transparency and honesty

Transparency of the provider of the site
Transparency of purpose and objective of the site
Clear definition of the target audience
Transparency of all sources of funding for site

2 – Authority

Clear statement of sources for all information provided and date of publication of
the source
Clear information of the names and credentials of all human/institutional providers
of information

3 – Privacy and data protection

Clear definition of the privacy and data protection policy and system for the process
of personal data, including process invisible to users, in accordance with
community Data Protection legislation

4 – Updating and information

Clear and regular updating of the site, with date of up-date clearly displayed for
each page and/or item as relevant. Regular checking of relevance of information

5 – Accountability

Possibility of the user feedback, and appropriate oversight responsibility (ensuring
that partnering or linking to other websites is undertaken only with trustworthy
individuals and organizations, who themselves comply with relevant codes of good
practice)

6 – Editorial policy

Clear statement describing what procedure was used for selection of content

7 – Accessibility

Attention to guidelines on physical accessibility as well as general findability,
searchability, readability, usability, etc

SOURCE: eEurope 2002, 2000(82)
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American Medical Association guidelines for medical and health information sites

The American Medical Association (AMA) guidelines are primarily directed to all the
websites associated with AMA,(91) but they also intend to produce some guidance to any
medical website, being a support for websites creators.
The development of these guidelines, which started in 1999, was based on other
previous guidelines, and intended to set up the criteria in four major areas, which were
identified as needing for quality standards. The AMA guidelines evaluate issues of content,
advertising and sponsorship, privacy and confidentiality and e-commerce. The AMA
guidelines are organized in four principles, each one concerning different aspects of the
website (table 3).
Table 3 – AMA principles for medical and health information sites.
Principle

Description

1 – Content

High quality medical and health information must be provided by the site.
Information about navigational directions and tools needed to judge the quality,
reliability, objectivity, sources, and funding of content should be given.

2 – Advertising and Sponsorship

Advertising can be present, but concerns must be taken on ethical issues and on
the type of products that can be advertised on the sites.

3 – Privacy and Confidentiality

Protection of the right of the individual to choose whether to allow personal
information to be collected by the host website or by third parties, as well as to
know the kind of information collected and for what purposes that information
would be used.

4 – E-Commerce

Assurance that partners and purchaser of information, products and services on
the site, will have access to secure, efficient transactions for online and remote
customer fulfillment.

SOURCE: Winker et al, 2000(92)
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3.2.1.2. Analysis of the contents

Health-related contents disseminated in the Internet should be accurate and update in
a regular basis,(93) and there are different guidelines for the assessment of its formal quality.
However, there are no instruments specially devoted to the assessment of the accuracy of
the contents.(94,

95)

Such an evaluation needs to be conducted case by case, taking into

account the best available evidence on each health topic and the local health policies. (96)
Several attempts were made to construct an instrument that could be easily used by
individuals to assess the quality of the contents of a website. The University of Edinburgh
consider the audience, authority, accuracy, currency, characteristics of the URL and
reliability of the sources as criteria to assess the quality of the contents provided by a
website. Others, like the University at Albany (State University of New York), considered as
essential information about the expertise of the author, the correct source of the information,
the independence from other sources, the level and depth of information provided, the
presentation of the information, the updating of the website in general and of the contents,
the maintenance of the functional links, the information about websites’ contact and the
characteristics of the URL.(97) The Midland Technical College considers as quality criteria for
the contents of websites aspects such as accuracy, authority, currency, objectivity, purpose
and scope, intended audience, format and appearance, and privacy. (98) These examples of
instruments or criteria; demonstrate that some aspects like the accuracy, intended audience,
authority, currency or characteristics of the URL, tend to be consensual. Although, other
aspects seem to be particular of some instruments, which demonstrate that there is no gold
standard to assess the quality of the contents provided by websites.
The accuracy of information, considered as important to judge the quality of the
contents provided by a website,(99) may be related with the actual correctness of the
information that is required to be up-to-date, factual, detailed, exact and comprehensive. (100)
Another dimension considered in the evaluation of the quality of the website was the
credibility, referred as a “question of trust.”(100) The credibility of the information, defined as
“…judgments made by a perceiver concerning the believability of a communicator” (101) may
be confirmed in different ways. In a qualitative study using focus groups, naturalistic
observation of consumers searching the world wide web in a usability laboratory, and indepth interviews, conducted in Heidelberg, Germany (2002) results showed that the quality
of the information was assured if the website was affiliated to official authorities; if it was
understandable for people in general and written for a professional related to the subject;
include citations of scientific journals; or if it shows the photograph of the author.(102)
The quality of contents available on the Internet, related with health issues, has been
considered poor.(66,

83, 103-107)

Regulation of the websites and education by information

providers have been considered to improve the general quality of the websites. (95, 107)
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3.2.1.2.1. Readability
The readability refers to the facility with which a text is read,(108) being an important
aspect of a website’s quality of the contents.(109) The information provided on a website is
available to people with different characteristics

(110-112)

and therefore the texts must be

written taking into account the expected literacy level of the intended audience.
Readability can be measured by instruments specifically designed for that purpose,
which are based in characteristics such as sentence length and words list or sentence length
and word length.(113) The underlying basis of the readability is that longer words and longer
sentences difficult the reading of a written text.
Most of these instruments aim to evaluate the readability for texts written in English,
such as Flesch Easy Reading Readability,(113-116) Flesch-Kincaid,(117, 118) SMOG Grading,(119,
120)

FOG,(109) and Automated Readability Index.(109) These instruments cannot be directly

applied to Portuguese texts because the measure of readability is based on structural
aspects of the texts that vary according to the language.
In average, the length of English words is higher than that of Portuguese words.
English words have an average of two syllables, while the Portuguese have 2.5 syllables.
The application of the existing instruments to Portuguese written texts would always yield a
score reflecting a poorer readability than the one that actually occurs.(121)
One of the most used formulas for assessing readability is the Easy Flesch Reading
Readability, which is based on the average sentence length in words and in syllables (table
4).
Table 4 – Flesch Reading Ease formula to measure readability and Index Fernandez-Huerta.
Instruments
Flesch Reading Ease

Formulas
206.835 – 84.6 (average number of syllables per word) – 1.015 (average number of words per
sentence

Index Fernandez-Huerta

206.84 – 0.6 (average number of syllables per word) – 1.02 (average number of
words per sentence)

SOURCE: Barboza, et al.(109)

The application of the formula results on a score, ranging from 0 to 100, representing
the worst level (very difficult to read) and the better level of readability, respectively.
The scores obtained with the application of the formula, are grouped in seven
categories, which reflect the school level that an individual must have to understand the text
(table 5).(113, 115)
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Some attempts were made to validate the Easy Flesch Reading Readability for texts
written in Portuguese,(109,

115)

but there is no specific instrument to be used with the

Portuguese language yet. The Index Fernandez-Huerta was created to measure the
readability of texts written in Spanish, based on the Easy Flesch Reading Readability
formula. The Spanish language share with the Portuguese the same Latin basis, so it is the
best formula to be applied in Portuguese texts, at the moment. (109) In this case, the score
obtained cannot be interpreted in terms of the level of schooling necessary for the text to be
readable, as possible with the Easy Flesch Reading Readability formula,(113) since the
Portuguese school curriculum is different from the American one. We know that the original
formula ranges from 0 to 100, where 0 is the extreme of most difficulty on reading and 100
represents the extreme of easiest reading. Based on this aspect, a readability level about 70
was expected to correspond to a text readable by most people in Spanish language.(109)
Taking this into account, and based in a previous work in Portuguese language,
where it was measured the readability level of governmental Brazilian websites,(109) we
assumed that this would be also a good value for readability in Portuguese language.
Table 5 – Flesch Reading Ease score and school level needed do understand texts.
Flesch score

School level

0-30

college graduate

30-50

college

50-60

10 to 12 grade (high school)

60-70

8 and 9 grade

70-80

7 grade

80-90

6 grade

90-100

5 grade

th

th

th

th

th

th

th
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4. Aims

The easy access, fast dissemination of information and availability of different
sources make the Internet a privileged vehicle to search and to provide information.(73, 122) Its
use has increased in the past few years in western societies, and currently it is one of the
most frequently used sources of both general and health related information.(64, 123, 124)
The overall quality of the health websites and the accuracy of their contents must be
assured, since Internet, a widely used resource,(66,

122)

has the potential to shape health

behaviors and knowledge of a large number of people worldwide.(83, 105, 125)
Information related to oncological diseases correspond to an important proportion of
the Internet searches on health issues. (59) Breast and prostate cancers are leading causes of
oncological morbidity,(74, 75) and are among the cancers with the highest relative survival,(76)
which contributes to a high interest in these subjects, by population in general, and patients
and their families in particular. Breast and prostate cancer patients are the ones that use
internet more frequently to search for information related to their disease.(71)
Furthermore, these cancers have specificities regarding the potential for control
through secondary prevention, and the extent to which organized and opportunistic
screening is conducted in different settings. Thus, these cancers may constitute a good
model for designing a framework of website quality assessment that may be extended to
other conditions for which screening is recommended or effectively conducted, regardless of
the available evidence on its effectiveness.

This dissertation aimed to evaluate the quality of websites providing information on
female breast and prostate cancers in Portuguese language, through the accomplishment of
the following specific objectives:
-

To describe the formal characteristics of the websites, according to the principles

defined by the “Discern tool”, “Health On Net code”, the “eEurope guidelines for health
related websites” and the “American Medical Association guidelines for medical and health
information sites”.
-

To evaluate the contents of the websites on breast or prostate cancer screening, its

agreement with the best available evidence on this topic, and its readability score.
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5. Methods

5.1.

Selection of the websites for analysis

We searched the World Wide Web to identify web pages in Portuguese language that
addressed prostate or breast cancers, in the 15th and September 16th 2011, respectively,
using the Google® search engine, with the expressions cancro da prostata and cancro da
mama, respectively.
We saved the 200 first results from each search for further analysis, including
information on the URL (Uniform Resource Locator) of each web page, and registered its
rank in the search. The websites were initially screened to assess eligibility, by applying the
following exclusion criteria:
-

inaccessible websites due to non-functioning URL;

-

websites not providing information in Portuguese language;

-

repeated websites (corresponding to different web pages from the same website);

-

websites providing information on breast or prostate cancer only in the format of

downloadable files (e.g. slideshows, portable document files), or only through audio or videos
(e.g. YouTube videos);
-

scientific articles (whether or not located in medical websites);

-

blogs or forums;

-

general encyclopedias;

-

websites only providing information about female breast or prostate cancers in the

form of news;
-

websites with no specific information on female breast or prostate cancers (e.g.

advertising only, male breast cancer).

After the identification of the eligible websites, when the URL corresponded to a
website’s main page, it was the departure point for the identification of breast or prostate
cancer related information searching the whole website. Otherwise, when the URL
corresponded to a web page other than the website main page, we navigated towards the
latter, and then a more comprehensive screening of the website was conducted for
identification of all relevant pages (providing information on breast or prostate cancers), as
depicted in figure 4.
The general characterization of the website was accomplished in any of its pages.
The analysis of the contents on cancer screening was conducted in the websites that
specifically addressed this topic, regardless of the extent of the available information.
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Figure 4 – Navigation process for analysis of the website.

URL

website

web page

formal analysis of the
website

link to cancer specific
contents

yes

no

analysis of the
contents

internal search engine

yes

no

analysis of the
contents

site map

yes

analysis of the
contents

no

potentially related internal links
(other than cancer-specific)

analysis of the
contents
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5.2. General characterization of the websites

The general characterization of the websites was accomplished through the collection
of information on the following variables: main subject, country of origin, intended audience,
affiliation and media used to convey the cancer-specific information.

The main subject corresponds to the subject matter predominantly addressed by its
contents. The websites were classified regarding the predominant relation of its contents to
health (health related/not only health related); to cancer (cancer related/not only cancer
related) and to breast or prostate specific disease (breast or prostate cancer specific/not
specific for breast or prostate cancer), as depicted in figure 5.
Figure 5 – Standardized procedure followed to classify the websites according to the main
subject.

Main subject
specifically identified on the “disclaimer”/”about”/”editorial policy” item*

YES

NO

contents predominantly related to health

contents predominantly related to health

YES

NO

YES

not only related to health

not only related to health

contents predominantly related to cancer

contents predominantly related to cancer

YES

YES

NO

contents predominantly related to the specific cancer (prostate/breast)

NO

contents predominantly related to cancer, but
not with the specific cancer (prostate/breast)
website specific for prostate/breast cancer

NO

contents predominantly related to heath,
but not predominantly related to cancer

contents predominantly related to heath,
but not predominantly related to cancer

YES

NO

contents predominantly related to the specific cancer (prostate/breast)

YES

NO

contents predominantly related to cancer, but
not with the specific cancer (prostate/breast)

website specific for prostate/breast cancer

* In the websites that did not present these items, we searched other fields for this information.
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The websites could have their origin in Portugal, Brazil, African countries where the
Portuguese is the official language, or in other non Portuguese-speaking countries. The
classification was achieved as described in figure 6.
Figure 6 – Standardized procedure followed to classify the websites according to the country
of origin.

Country of origin identified on the URL*

Portugal

Brazil

Other

Country of origin identified in the contact information

YES

Portugal

Brazil

NO

Other

Other

* The URL allows the determination of the origin of the website. (“.pt” if Portuguese, “.br” if Brazilian, or other).
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The intended audience was classified as general population (GP), patients (P), health
professionals (HP) or media (M). Since the websites could target more than one population
group, these categories were not mutually exclusive. Figure 7 presents the standardized
procedures followed to classify the website according to its intended audience.
Figure 7 – Standardized procedure followed to identify the websites according to the
intended audience.

Intended audience
specifically identified on the “disclaimer”/”about” item*

YES

GP

YES

HP

NO

YES

P

NO

YES

M

NO

YES

NO

NO

the area of activity of the institution that owns the website may be associated with a specific population or professional gr oup?

YES

HP

YES

NO

P

NO

YES

M

NO

YES

GP

NO

* In the websites that did not present these items, we searched other fields for this information.
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The affiliation of the website was primarily defined as public or private. The websites
of public institutions were further classified as governmental or non-governmental. The latter
institutions could be health care providers, universities, research centers or other (not further
specified). Among the private institutions, we distinguished the organizations responsible for
the websites based on the profit intent, and grouped them as profit or non-profit. The latter
correspond to Non-Governmental Organizations (NGO). The former were further classified
as health care providers, pharmaceutical industries, individual subject or other. The
standardized procedures for this classification are described in figure 8.
Figure 8 – Standardized procedure followed to identify the websites according to the
affiliation.
Affiliation
identified on the “disclaimer”/”about us”/”home” item*

public institutions

governmental

YES

non-governmental

NO

health care institutions

YES

NO

other

university/research centre

YES

NO

YES

NO

private

non-profit (Non-Governmental Organizations)

health care providers

YES

NO

profit

pharmaceutical industry

YES

NO

personal

YES

NO

other

YES

NO

* In the websites that did not present these items, we searched other fields for this information.
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The media used by the websites to convey the cancer-specific information (display of
contents) were classified in five mutually exclusive categories: text only; text and figures; text
and video; text and charts; text and audio (figure 9).
Figure 9 – Standardized procedure followed to identify the media used by the website.

Media
text only

YES

NO

text and other source

YES

figure

YES

NO

other

video

YES

NO

chart

YES

NO

NO

audio

YES

NO

The results, regarding the general assessment of the characteristics of the websites,
are presented as the proportion of websites depicting each of the above characteristics, for
the whole sample and according to the cancer addressed in the website (breast vs. prostate
cancers) and the ranking of the websites in each of the searches (first 30 URL vs. remaining
results). The latter cutoff was selected because individuals who search on the Internet tend
to navigate until the third page of results. (37) The proportions were compared with the chi2 or
the Fisher exact test, as appropriate.
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5.3.

Assessment of the formal quality of the websites according to the Discern

tool, the principles of the Health On Net code, the eEurope guidelines for health
related websites and the American Medical Association guidelines for medical and
health information websites

The formal characteristics of the websites were evaluated using the Discern tool and
taking into account guidelines and principles issued by three different organizations, namely
the Health On Net Code, the eEurope guidelines for health-related websites, and the
American Medical Association guidelines for medical and health information sites.

The Discern tool

This instrument may be applied to assess the quality of written information about
treatments(80, 81, 106), and therefore only the websites addressing treatments breast or prostate
cancer were evaluated.
The Discern tool has specific instructions for its use that clarifies the intended
purpose of the questions and provides examples to support the rating of each question on a
5-point scale ranging from no to yes, and the instrument was used as suggested by the
handbook instructions.(80)
The results are presented as the median (percentile 25-percentile 75) score obtained
in each of the items of this tool. The Kruskal-Wallis test was used to compare the distribution
of the scores assigned to the websites addressing breast or prostate cancer.

The Health On Net Foundation code

The Health On Net Foundation (HON) defined a set of quality criteria (HON code of
conduct), based in eight principles, and may assign a certificate, the HON Seal, to the
websites that comply with the principles.(89) These tools may contribute used by the citizens
to perceive the quality of websites. However, the rules for the verification of the
accomplishment of the criteria listed in the code of conduct are not provided and it is also
unknown the extent to which the websites need to comply with the principles to be allowed to
exhibit the HON Seal. Therefore, we defined a set of criteria to classify the websites
regarding the conformity with each of these items.
Each quality criterion was coded as 0 when it was not accomplished or 1 when it was
fulfilled.
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When more than two options were available to characterize a website according to a
criterion, the code 0 or 1 could be applied to more than one option corresponding to non
accomplishment or accomplishment of the criterion, respectively.
The criteria for which different levels of agreement were possible were coded with
consecutive integers, from 0 (not fulfilled) to the highest degree of conformity possible (e.g. 2
or 3), in an ordinal scale. The code 9 was used to identify the websites in which the
evaluation was not possible or not applicable (table 6).
For descriptive analysis we combined the results of the evaluation of the criteria
corresponding to the same principle, as follows:
-

when the principle corresponded to a single criterion, the same code was
used for both;

-

when the same principle included more than one criterion, the final score
for the principle was 0 (no compliance), when none of the criteria was
accomplished; 2 (total compliance), when all the criteria had the maximum
possible score; or 1 (partial compliance), otherwise.

The results are presented as the proportion of websites with different degrees of
compliance with each of the HON principles (non-compliance, partial compliance, total
compliance). The proportions were compared with the chi 2 or the Fisher exact test, as
appropriate.

Table 6 – HON code of conduct – principles and quality criteria.
Criteria

Accomplishment of the criteria

Code

Principle 1 (p1) – Authority
The website provides general
information about the organization or
individual responsible for its operation
and content, and a person is named
as editor or principal author.

HON_1

The website provides medical/health
information or advice

HON_2

Yes, an author’s name is given

1

No

0

Given by medical/health professionals whose
training/credentials are listed

2

Clear statement (e.g. a disclaimer) is made whenever
medical/health information or advice is offered by nonmedical professionals or organizations

1

Some health/medical information is not attributed to an author

0

Yes

1

No

0

Principle 2 (p2) – Complementarity
A statement declaring that information
provided on the website is meant to
complement and not replace any
advice or information from a health
professional is clearly provided.

HON_3

A statement describing the intended

HON_4

1
Yes
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mission of the website is provided.

0
No

The website clearly mentions the
intended (general public, health
professionals, students…).

HON_5

Yes

1

No

0

Yes

1

No

0

Don’t know

2

Yes

1

No

0

Yes, for all the web pages of the website

3

Yes, for each web page having health/medical content

2

Yes, for the website as a whole

1

No (explain as necessary below)

0

Yes, an HTML link (valid and regularly checked) is provided
to the source data

3

Principle 3 (p3) – Confidentiality
Privacy/Confidentiality policy
regarding e-mail addresses, personal
and medical information is displayed
on the website.

HON_6

Do the website and its mirrors respect
the legal requirements, including
those concerning medical and
personal information privacy that
apply in the country and state of their
location?

HON_7

Principle 4 (p4) – Attribution
Is the last modification date provided
for the website?

Does the website contain information
from external sources?

HON_8

HON_9

2
Yes, a bibliographic reference to the source data is given
1
No, the content of my website is original, written by the
editorial website team
0
Yes, but no references to the source is made
Principle 5 (p5) – Justifiability
Does the website make claims
relating to the benefit or performance
of a specific medical treatment,
commercial product or service?

HON_10

Yes, all claims are supported by clear references to scientific
research results and/or published articles

1

Yes, my claims are based on my personal research or
opinions

0

No

1

Yes

1

No

0

Yes

1

No

0

Not applicable

9

Yes

1

No

0

Not applicable

9

A web page provides a description of our advertising policy

1

Principle 6 (p6) – Transparency
A valid email address for the
webmaster or a link to a valid contact
form is easily accessible throughout
the website?

HON_11

Principle 7 (p7) – Financial disclosure
Is the source of the funding of the
website clearly described?
for commercial or non-commercial
organizations:

Is the source of the funding of the
website clearly described?
for personal or private websites, or
those hosted without charge

HON_12a

HON_12b

Principle 8 (p8) – Advertising policy
The website displays advertising that

HON_13
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is a source of income

The website is part of a link/banner
exchange

The website does not display
advertising

HON_14

HON_15

Separation between editorial content and advertising is
clearly stated

1

No explanation regarding banner advertising is given

0

All ads banners are clearly identified as advertising with the
word 'advertising'

1

Advertising is not identified as such

0

Not applicable

9

Yes, a statement describes precisely the relationship
between my website and the other websites

3

Yes, a statement describes precisely the relationship
between my website and the other websites mentioning any
economic benefit derived from the exchanges

2

Yes, but there is no specific description about our policy

1

No

0

Not applicable

9

There is a clear statement explaining that my website does
not accept or host any advertisement

1

There is no statement displayed

0

Not applicable

9

eEurope guidelines quality criteria for health related websites

The eEurope guidelines for health related websites are recommendations of the
European Council that may be followed by those who are responsible or want to create a
website on health information.(82, 90) To assess the quality of the websites according to these
guidelines we defined a set of criteria that are presented in table 7. All criteria were coded as
0 or 1, when they were fulfilled or not fulfilled, respectively.
Since according to the instrument, the first four criteria were related with a single principle
(p1 – “transparency and honesty”), for the descriptive analysis we presented the results for
the principle, that was coded as follows: 0 (no compliance), when none of the criteria was
accomplished; 2 (total compliance), when none of the criteria was accomplished; or 1 (partial
compliance), otherwise.
The item related to the principle “authority” was divided in three sub-items referring to
different requirements, as follows: name of the persons of the staff (6.1); the credentials of
the persons of the staff (6.2); the date at which credential were received (6.3). Then we used
the credentials of the staff item as reference, because it was the most complete, once only
could be accomplished if the names of the staff were also displayed, and because we
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thought that it would be very rare a website presents the date at which credentials were
received.
One of the criteria was destined to assess the accessibility of the website, regarding
physical accessibility, findability, searchability, readability and usability. This criteria is
complex to evaluate and there are instruments specially created to assess this particularities
that go beyond health related websites and extents to all websites in general. Nevertheless,
as we considered the readability an important factor in the quality of the website we used the
Index Fernandez Huerta to measure the readability. The latter, however, was evaluated in
the analysis of the contents and not with the application of these guidelines.
We did not evaluate the item related to the responsible partnering of the websites,
because we could not define the concept of “trustworthy individuals”, as well as the concept
of “good practice”. It was impossible to clarify the concepts in a way that could allow us to
evaluate those on the websites.
The results are presented as the proportion of websites with different degrees of
compliance with each of the eEu criteria (non-compliance, partial compliance, total
compliance). The proportions were compared with the chi 2 or the Fisher exact test, as
appropriate.
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Table 7 – eEurope guidelines and quality criteria.
Criteria

Accomplishment of the criteria

Code

Guideline (p1) - Transparency and honesty
Transparency of the provider of the website – including name,
physical address and electronic address of the person or organization
responsible for the website

eEu_1

Yes
No

1
0

Transparency of purpose and objective of the website

eEu_2

Yes
No

1
0

Target audience clearly defined

eEu_3

Yes
No

1
0

Transparency of all sources of funding for website (grants, sponsors,
advertisers, non-profit, voluntary assistance)

eEu_4

Yes
No

1
0

eEu_5

Yes
No

1
0

Name of the human/institutional providers of information up on the
website

eEu_6.1

Yes
No

1
0

Credentials of the human/institutional providers of information up on
the website

eEu_6.2

Yes
No

1
0

Dates at which credentials were received

eEu_6.3

Yes
No

1
0

eEu_7

Yes
No

1
0

eEu_8

Yes
No

1
0

eEu_9

Yes
No

1
0

eEu_11

Yes
No

1
0

Guideline - Authority – source and date of information
Clear statement of sources for all information provided and date of
publication of the source
Guideline - Authority – name and credentials of information providers

Guideline - Privacy and protection data
Privacy and data protection policy and system for the processing of
personal data, including processing invisible to users, to be clearly
defined in accordance with community Data Protection legislation
Guideline - Updating and information
Clear and regular updating of the website, with date of up-date clearly
displayed for each web page and/or item as relevant. Regular
checking of relevance of information
Guideline - Accountability
User feedback, and appropriate oversight responsibility (such as a
named quality compliance office of each website)
Guideline - Editorial policy
Guideline - Clear statement describing what procedure was used for
selection of content

American Medical Association guidelines for medical and health information sites

The American Medical Association established principles that should reflect its policy
concerning websites.(92, 114, 126-128) In order to turn possible the application of these principles,
we created a set of criteria based on those suggested by the AMA. We attributed the code 0
if the criterion was not accomplished or the code 1 when the criterion was accomplished. The
code 9 was used when the criterion was not applicable, or could not be evaluated (table8).
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For descriptive analysis we combined the results of the evaluation of the criteria
corresponding to the same principle, as follows:
-

when the guideline corresponded to a single criterion, the same code was
used for both;

-

when the same guideline included more than one criterion , the final score
for the guideline was 0 (no compliance), when none of the criteria was
accomplished, 2 (total compliance), when all the criteria had the maximum
possible score, or 1 (partial compliance), otherwise.

The AMA principles governing websites have some principles that could not be
assessed, namely principles related to the sponsorship, privacy policy or e-commerce. These
were not evaluated because their utility is related to webmasters or people responsible for
the sites in time of planning a website in accordance to AMA principles, and in order to
evaluate the websites with these principles we had to have some information that were not
displayed on the websites.
The results are presented as the proportion of websites with different degrees of
compliance with each of the AMA guidelines (non-compliance, partial compliance, total
compliance). The proportions were compared with the chi2 or the Fisher exact test, as
appropriate.
Table 8 – AMA guidelines and quality criteria.
Criteria

Accomplishment of the criteria

Code

AMA_1

Yes
No

1
0

AMA_2

Yes
No

1
0

AMA_3

Yes
No

1
0

AMA_4

Yes
No

1
0

Guideline (p1) - Website ownership
Website ownership, including affiliations, strategic alliances,
and significant investors, should be clearly indicated on the
home screen or directly accessible from a link on the home
screen
Guideline (p2) - Website viewing
The website should provide information about the platform(s)
and browser(s) that permit optimal viewing in a location that is
easy to find.
Guideline (p3) - Viewer access, payment and privacy
Information about restrictions on access to content, required
registration, and password protection (if applicable) should be
provided and easy to find. Information about payment (e.g.
subscriptions, document delivery, pay per view, etc.) should
be provided and easy to find. Information about privacy should
be provided and easy to find.
Guideline (p4) – Funding and sponsorship
Funding or other sponsorship for any specific content should
be clearly indicated. Content should be clearly distinguished
from advertising.
Guideline (p5) – Quality of editorial content
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A description of the editorial process and method of content
review should be posted on the website.
A list of staff members and other individuals (e.g. editorial
board) responsible for content quality, other than anonymous
peer reviewers, should be posted on the website.

AMA_5

Yes
No

1
0

The dates that content is posted, revised, and updates should
be clearly indicated.

AMA_6

Yes
No

1
0

Source for specific content should be clearly identified (e.g.
author byline or names of individual, organizational,
departmental, institutional, agency or commercial
provider/producer). Affiliations and relevant financial
disclosures for authors and content producers should be
clearly indicated. Reference material used to develop content
should be cited in a manner appropriate for the website’s
audience.

AMA_7

Yes
No

1
0

AMA_8

Yes
No
Website don’t have links

1
0
9

AMA_9

Yes
No

1
0

AMA_10

Yes
No
No pdf available for download

1
0
9

Features that facilitate use of the website should be provided
and easy to find, and should include a website map, or other
website organizational guide, a help function or frequentlyasked-questions web page, a feedback mechanism, and
customer service information (if available).

AMA_11

Yes
No

1
0

Each distinct website should provide a search engine or
appropriate navigation tool to facilitate use. If the website
provides a search engine, instructions specifying how to use
the search function and how to conduct different types of
search may be provided.

AMA_12

Yes
No

1
0

Graphics files should include a “mouse over” indication of the
graphical content. For large files, the space where the file
resides should include the size of the file. As a courtesy to the
viewer, when possible, when a large file can be downloaded
by clicking, the viewer may be informed of the size of the file
before the file begins downloading and should have the
opportunity to cancel the download.

AMA_13

Yes
No
No graphics

1
0
9

AMA_14

Yes
No

1
0

AMA_28

Yes
No

1
0

Guideline (p6) – Functional intrasite links
Intrawebsite content links should be reviewed before posting
and maintained and monitored. External website links should
be reviewed before posting and maintained and monitored. If
links are not functional, these links should be repaired in a
timely manner.
Guideline (p7) – Intersite navigation
Website should not prevent viewers from returning to a
previous website. Websites should not redirect the viewer to a
website the viewer did not intend to visit. Website should not
frame other websites without permission.
Guideline (p8) – Downloading files
If content can be downloaded in a portable document file
(PDF) format, instructions regarding how to download the PDF
file and how to obtain the necessary software should be
provided and easy to find. A link to such software should be
provided.
Guideline (p9) – Navigation of content

Guideline (p10) – Advertising
The website displays advertisements
Guideline (p12) – Privacy
The website displays its privacy policy
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Time spent on the use of website assessment with the Discern tool and compliance
defined by the HON code, eEurope guidelines for health related websites and AMA
guidelines for medical and health information sites

After a training that comprised the evaluation of 60 websites with each of the four
instruments (HON code, Discern tool, eEurope guidelines for health related websites and
AMA principles governing websites), 54 new websites (38 that provided information on
prostate cancer and 16 that addressed breast cancer) were evaluated by the same person
and the time spent on this task was registered. All websites were evaluated with each of the
four instruments, systematically alternating the order by which they were used.
The time spent on the evaluation of the websites with different instruments may be
used for the choice of the evaluation tool, and is being described in boxplots and compared
with the Kruskal-Wallis test, according to the instrument used and the order of its application.
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Reliability of the assessment of the compliance with the HON code and the eEurope
guidelines for health related websites

From the resources described above for the assessment of website quality, we
selected the HON code and the eEurope guidelines for health related websites for a more
detailed assessment of their potential to be used as evaluation tools for standardized
quantitative assessment of the quality of the websites. These guidelines are relatively easy to
use, their application may be standardized, and evaluate similar aspects of the websites’
quality.
The Discern tool has the advantage of having detailed instructions for its use to
evaluate written materials related with health, and provides a summary measure of the
assessment. However, it is limited by the fact that a large part of the instrument is devoted to
the evaluation of issues related with treatments, and therefore it is not useful to assess
websites providing general health information, health promotion or prevention.
The AMA principles governing websites provide a comprehensive set of criteria for
the evaluation of the websites’ quality. However, it is apparently more difficult to translate into
an instrument for quantitative assessment because a large proportion of the items require
information that is seldom available in the websites.
We evaluated the websites for each of the HON code criteria, as described in table 6.
For analysis we considered the criteria from HON_1 to HON_4, HON_8 to HON_11, and the
principles 3 and 7, as previously described. Each variable was coded as described in table 6
for the individual criteria and the concordance with the principles was coded as 0, 1 or 2, for
no concordance, partial or complete concordance, respectively.
We also conducted an evaluation of the websites for each of the eEurope guidelines
for health related websites criteria. For analysis we considered all the criteria in table 7,
except the criterion 6.1, because it would be included in the analysis of the criterion 6.2. The
criterion 6.2 would only be accomplished if the 6.1 criterion was also accomplished. Although
the opposite could not happen, we did not consider a website as providing the credentials of
the authors, when it only provided their names; it was our opinion that credentials of the
providers are essential to certificate the authority of the information. Regarding the criteria
6.3, we did not include it on the evaluation because the date at which the credentials were
received would be a very particular information, that most of the authors would not provide,
since it is not a fundamental information to characterize an individuals’ qualification.
Exploratory factor analysis (weighted least squares) on the ordinal items was used to
evaluate homogeneity (e.g. to confirm if there was a single latent variable) of the item and
Cronbach’s alpha was used to measure the reliability.(129) The global goodness of fit of the
underlying structure with one factor was evaluated using comparative fit index (CFI), which is
recommended when N<250.(130)
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We conducted separate analysis for the HON code and the eEurope guidelines for
health related websites, and the resulting scales were also evaluated together, aiming to
create a new instrument, accounting for different criteria from the HON code and the
eEurope guidelines for health related websites. Such an instrument is expected to be easier
to apply while accounting for the main quality criteria evaluated with the other two
instruments.
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5.4.

Analysis of the contents related to screening of breast and prostate

cancer

5.4.1. Specific contents on cancer screening

A large proportion of women and men participate in screening activities for breast and
prostate cancers, respectively, despite screening programs are available only for the former.
We analyzed the contents of the websites on this topic, namely regarding the existence of
specific information on it and its accuracy, towards an assessment of their quality in this
particular aspect.
The specific information to be searched in each website was defined in accordance
with the attempt of Diviani et al. to define which information on cancer should be considered
essential.(35) We selected topics that cover the different options for screening and their
effectiveness, the potential harms of screening, recommended periodicity, eligibility criteria
for screening and instructions on how to be screened.
The criteria to assess the accuracy of the information and its adequacy to the
Portuguese setting were defined in accordance with the evidence summarized by the U.S.
Preventive Services Task Force (USPSTF),(78, 131) the European Union Advisory Committee
on Cancer Prevention(132) and the specific recommendations for cancer screening in
Portugal.(133) For example, in Portugal there is a screening program for breast cancer, which
differs slightly from the U.S. Preventive Task Force recommendations and the EU Advisory
Committee on Cancer Prevention, especially regarding the age from which women should
start their regular biennial mammograms,(133) and this was taken into account when defining
which would be the most appropriate messages for the Portuguese population.
From each site we selected the information about screening for further analysis and
then we conducted the evaluation, regarding the referred criteria.
The specific items searched, as well as the message considered the most appropriate
are presented in figures 10 and 11, for breast and prostate cancer, respectively. For each
item three options were possible: does not mention the subject; mentions the subject but the
information is incorrect or incomplete; mentions the subject and the information is correct.
The results are presented as the proportion of websites in these categories, for each
item, separately for breast and prostate cancer websites.
The items addressing similar subjects were grouped together and it was considered
that the topic was not mentioned when none of the items within the topic were mentioned,
mentioned with incorrect information when this applied to at least one of the items with no
correct information being provided in each of them, or that the topic was mentioned correctly
when this applies to at least one of the items within the same topic. This was used for
comparison between breast and prostate cancer websites and, for each of them, for
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comparisons according to the websites’ characteristics. Proportions were compared using
the chi2 or the Fisher exact test, as appropriate. The distributions of the ISPUP score values
obtained by the websites in each of these topic-specific categories were compared using the
Kruskal-Wallis test.
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Items searched and evaluated for accuracy, including the criteria to define accurate information, in each website providing i nformation on breast cancer screening, grouped by topics.*

Figure 10 - Procedure followed to the analysis of information on breast cancer screening.

screening methods

yes

effectiveness of
screening

potential harms of
screening

eligibility criteria for
screening

yes

yes

recommended periodicy
for screening

no

yes
yes

no

no

yes

no

reductions in mortality
≈ 20%

psychological effects

biennial
mammography

age

no
yes

no

yes

no

no

no

mammography

yes

how to be screened

organized screening
OR
opportunistic when
recommended by the
doctor (women not
eligible for organized
screening)

recommended
stress/anxiety

45/50-69 years

BSE
pain/disconfort

yes

eligibility status

no
yes

no

yes

no

not recommended
caused by breast compression
during the exam
CBE

no previous breast cancer
OR
no symptoms

overdiagnosis
yes

no
yes

insufficient
evidence for
recommendation

no

treatment on cancer that would not become clinically
apparent during a woman’s lifetime, or clinically
apparent but would not have shortened life

MRI
false positives
yes

no
yes

no

not recommended
unnecessary diagnostic procedures

false negatives

yes
*U.S. Preventive Services Task Force 2009, EU Advisory Committee on
Cancer Prevention 1999 and Plano Nacional de Prevenção e Controle de
Doenças Oncológicas 2009.

no

diagnoses that are missed

radiation exposure
The shadowed cells represent the considered correct justification.
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yes

no

insufficient dose to increase the risk of cancer

Figure 11 – Procedure followed to the analysis of information on prostate cancer screening.
Items searched and evaluated for accuracy, including the criteria to define accurate information, in each website providing i nformation on prostate cancer screening, grouped by topics.*
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stress/anxiety
DRE

yes
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pain/disconfort

no
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insufficient evidence

no benefit with annual
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years periodicy

above 75 years
yes

no
not recommended

caused by DRE and biopsy
eligibility status

transrectal ultrassound
overdiagnosis
yes

yes

no
yes

no

not recommended

no
no previous prostate cancer
OR
no symptoms

treatment on cancer that would not become clinically
apparent during a man’s lifetime, or clinically
apparent but would not have shortened life

false positives

*U.S. Preventive Services Task Force 2009, EU Advisory Committee on
Cancer Prevention 1999 and Plano Nacional de Prevenção e Controle de
Doenças Oncológicas 2009.
The shadowed cells represent the considered correct justification.
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no
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yes

no
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5.4.2. Readability of the contents
To assess the readability of the websites’ contents addressing cancer screening we
initially identified the sections with screening-related information. In the websites providing
information on breast cancer we selected the text from the sections related to symptoms,
diagnosis, screening and types of cancer, while in websites providing information on prostate
cancer we selected information related to screening, cancer detection and diagnosis. These
sections were systematically selected in all websites, to ensure comparability and because
information on screening does not always appear in specific sections. These were identified
as the sections more likely to address screening.
We used the Index Fernandez-Huerta to determine the readability of the contents.
One of the steps in the process of readability calculation was counting the syllables, words
and sentences of each part of the text. After extracting the information to a Microsoft Office
Word® document, the text was analyzed using the software TextMeter®, which is an
application of text statistics only for Portuguese language.(134) This software counts the
number of words and sentences, and also provided an algorithm for counting syllables. The
results in the readability index were compared between and prostate cancer websites and,
for each of them, according to the websites’ characteristics using the Kruskal-Wallis test. The
association between the readability index and the ISPUP score was estimated through the
Spearman correlation coefficient.
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6.

Results

6.1.

Websites selected for analysis

In the first 200 results of two Google searches conducted to obtain information on
breast and prostate cancer, we identified 47 eligible websites addressing different issues
related with breast cancer in Portuguese language, and 67 websites with prostate cancer
information fulfilled the eligibility criteria. Among the latter, 43 websites (64%) provided
specific information on prostate cancer screening, and 35 of the former (74%) covered issues
related with breast cancer screening.
The flowcharts presented as figures 12 and 13 describe the initial screening of the
Internet search results for breast and prostate cancers, respectively.
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Figure 12 – Selection of the Internet search results for breast cancer.

Google® search engine
search expression: cancro da mama
16/09/2011 – 1,560,000 estimated results

selection and analysis of the first 200 URLs

exclusion of the results from further analyses

inaccessible websites – excluded 4

websites not providing information in Portuguese
language – excluded 2

repeated websites - excluded 20

information only in format of downloadable files, or
only in audio or video files – excluded 40

scientific articles – excluded 2

blogs, forums – excluded 22

general encyclopedias – excluded 3
news – excluded 53
no specific information on female breast cancer or
prostate cancer – excluded 7

selected websites for formal analysis – 47

selected websites for analysis of the contents on
breast cancer screening – 35
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Figure 13 – Selection of the Internet search results for prostate cancer.

Google® search engine with no criteria on the search process
search expression: cancro da prostata
15/09/2011 – 75,.000 estimated results

selection and analysis of the first 200 URLs

exclusion of the results from further analyzes (by categories)

inaccessible websites – excluded 5

repeated websites – excluded 24

information only in format of downloadable files, or
only in audio or video files – excluded 27

scientific articles – excluded 1

blogs, forums – excluded 20
general encyclopedias – excluded 6
news – excluded 41
no specific information about female breast cancer or
prostate cancer – excluded 9

selected websites for formal analysis - 67

selected websites for analysis of the contents on prostate cancer
screening – 43
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6.2.

General characteristics of the websites

The general characteristics of the websites selected for detailed analysis are
presented in table 9.
Seven out of 10 websites providing information on these cancers were health-related,
and the proportion was higher among those appearing in the first thirty results of the search
(86.2% vs. 67.1%, P=0.048). Approximately 20% and 10% of the websites covered
exclusively issues related with cancer or specifically breast/prostate cancer, respectively;
these appeared in the first pages of the search 4 and 9 times more frequently, respectively.
Nearly half the websites were from Portugal, and was more likely to find a Portuguese
website in the first 30 results (79.3% vs. 43.5%, P=0.004).
The websites appearing in the first three pages of results aimed more frequently the
cancer patients (44.8% vs. 3.5%, P<0.001) and less often the general population (75.9% vs.
96.5%, P=0.001).
Approximately three-quarters of the websites provided the information only on the
format of text; video and audio were seldom used.
There were no statistically significant differences in the characteristics of the websites
according to the cancer addressed. However, those providing information on breast cancer
tended to target the general population less often (85.1% vs. 95.5%, P=0.053) and those on
prostate cancer were more frequently from Brazil (35.8% vs. 21.3%, P=0.123).
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Table 9 – General characteristics of the websites selected for analysis.
Websites providing health information on cancer

Cancer

≤30
n (%)

>30
n (%)

0.935

4 (13.8)
25 (86.2)

28 (32.9)
57 (67.1)

0.048

54 (80.6)
13 (19.4)

0.973

16 (55.2)
13 (44.8)

76 (89.4)
9 (10.6)

<0.001

42 (89.4)
5 (10.6)

60 (89.6)
7 (10.4)

0.974

20 (69.0)
9 (31.0)

82 (96.5)
3 (3.5)

<0.001

60 (52.6)
34 (29.8)
20 (17.5)

30 (63.8)
10 (21.3)
7 (14.9)

30 (44.8)
24 (35.8)
13 (19.4)

0.123

23 (79.3)
4 (13.8)
2 (6.9)

37 (43.5)
30 (35.3)
18 (21.2)

0.004

104 (91.2)
16 (14.1)
2 (1.8)
9 (7.9)

40 (85.1)
9 (19.2)
1 (2.1)
5 (10.6)

64 (95.5)
7 (10.4)
1 (1.5)
4 (6.0)

0.053
0.188
>0.999
0.363

22 (75.9)
13 (44.8)
2 (6.9)
2 (6.9)

82 (96.5)
3 (3.5)
0 (0.0)
7 (8.2)

0.001
<0.001
0.063
0.817

83 (72.8)
27 (23.7)
4 (3.5)
8 (7.1)
0 (0.0)

37 (78.7)
8 (17.1)
2 (4.3)
4 (8.5)
0 (0.0)

46 (68.7)
19 (28.4)
2 (3.0)
4 (6.0)
0 (0.0)

0.234
0.161
0.717
0.601
---

21 (72.4)
6 (20.7)
2 (6.9)
2 (6.9)
0 (0.0)

62 (72.9)
21 (24.7)
2 (2.4)
6 (7.1)
0 (0.0)

0.956
0.660
0.251
0.976
---

All
n (%)

Breast
n (%)

Prostate
n (%)

Health-specific website
No
Yes

32 (28.1)
82 (71.9)

13 (27.7)
34 (72.3)

19 (28.4)
48 (71.6)

Cancer-specific website
No
Yes

92 (80.7)
22 (19.3)

38 (80.8)
9 (19.2)

102 (89.5)
12 (10.5)

Cancer-specific
(covering exclusively breast or
prostate cancer)
No
Yes
Country of origin
Portugal
Brazil
Other
Intended audience
General population
Cancer patients
Media professionals
Health professionals
Display of contents
Text only
Text and figures
Text and videos
Text and charts
Text and audio

Order of appearance
in search

P

P
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6.3.

The formal quality of the websites according to the Discern tool, the

Health On Net code, the eEurope guidelines for health related websites and the
American Medical Association guidelines for medical and health information
sites
The results of the application of the Discern instrument are presented in table 10. The
median score was low for most criteria. The highest score was observed for the criteria
related with the possibility of having more than one treatment option, with most websites
having the maximum classification.
There were no significant differences between the websites addressing breast or
prostate cancer.
Table 10 – Compliance of the websites providing information on cancer treatments (n=81)
with the Discern criteria.
Websites providing health information on cancer

Rating according to the
Discern criteria

All
Median
(P25-P75)

Breast cancer
Median
(P25-P75)

Prostate cancer
Median
(P25-P75)

P

Discern 1 – Clear aims

2.0 (1.0-3.0)

1.0 (1.0-3-0)

3.0 (1.0-5.0)

0.371

Discern 2 – Aims achievement

2.0 (1.0-3.0)

1.0 (1.0-3.0)

1.0 (3.0-3.0)

0.538

Discern 3 – Relevance of information

3.0 (3.0-5.0)

3.0 (3.0-5.0)

3.0 (3.0-5.0)

0.826

Discern 4 – Clear information on sources
used for information

1.0 (1.0-3.0)

1.0 (1.0-3.0)

1.0 (1.0-3.0)

0.754

Discern 5 – Clear information on date of
sources of information

1.0 (1.0-1.0)

1.0 (1.0-1.0)

1.0 (1.0-1.0)

0.841

Discern 6 – Balanced and unbiased
information

3.0 (2.0-3.0)

3.0 (3.0-3.0)

3.0 (2.0-3.0)

0.895

Discern 7 – Information of additional source
for support

1.0 (1.0-1.0)

1.0 (1.0-3.0)

1.0 (1.0-1.0)

0.431

Discern 8 – Reference of uncertain areas

1.0 (1.0-2.0)

1.0 (1.0-1.0)

1.0 (1.0-2.0)

0.259

Discern 9 – Description of how treatment works

3.0 (1.0-3.0)

3.0 (2.0-5.0)

3.0 (1.0-3.0)

0.263

Discern 10 – Description of the benefits of the
treatment

1.0 (1.0-2.0)

1.0 (1.0-3.0)

1.0 (1.0-2.0)

0.534

Discern 11 – Description of risks of the
treatment

2.0 (1.0-3.0)

2.0 (1.0-5.0)

2.0 (1.0-3.0)

0.574

Discern 12 – Description of what happened if no
treatment were used

1.0 (1.0-1.0)

1.0 (1.0-1.0)

1.0 (1.0-1.0)

0.639

Discern 13 – Description of how treatment affects
overall quality of life

1.0 (1.0-1.0)

1.0 (1.0-1.0)

1.0 (1.0-1.0)

0.977

Discern 14 – Clear possibility of more than one
treatment option

5.0 (5.0-5.0)

5.0 (5.0-5.0)

5.0 (5.0-5.0)

0.758

Discern 15 – Description on support for shared
decision-making

1.0 (1.0-1.0)

1.0 (1.0-2.0)

1.0 (1.0-1.0)

0.300

Discern 16 – Overall rating

2.0 (2.0-3.0)

2.0 (2.0-3.0)

2.0 (2.0-3.0)

0.611
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Table 11 presents the results of the application of the HON code to websites
providing information on breast and prostate cancer.
The principles financial disclosure, transparency and justifiability had the higher
proportions of websites with total agreement. No significant differences were observed
between websites addressing breast or prostate cancer, except for the principle authority,
with which none of the breast websites was in total agreement.
Noteworthy is the fact that only 7.9% of the websites had the HON Seal.
Table 11 – Compliance of the websites with the principles of the HON code.

Websites providing health information on cancer

Principle 1 – Authority
No
Yes (partial)
Yes (total)
Principle 2 – Complementarity
No
Yes (partial)
Yes (total)
Principle 3 – Confidentiality
No
Yes (partial)
Yes (total)
Principle 4 – Attribution
No
Yes (partial)
Yes (total)
Principle 5 – Justifiability
No
Yes
NA (no claims)
Principle 6 – Transparency
No
Yes
Principle 7 – Financial disclosure
No
Yes
Principle 8 – Advertising
No
Yes
NA (no advertising)
HON Seal
No
Yes

All
n (%)

Breast cancer
n (%)

Prostate cancer
n (%)

62 (54.4)
47 (41.2)
5 (4.4)

32 (68.1)
15 (31.9)
0 (0.0)

30 (44.8)
32 (47.8)
5 (7.5)

0.019

35 (30.7)
62 (54.4)
17 (14.9)

15 (31.9)
22 (46.8)
10 (21.3)

20 (29.8)
40 (59.7)
7 (10.4)

0.217

64 (56.1)
45 (39.5)
5 (4.4)

24 (51.1)
20 (42.6)
3 (6.4)

40 (59.7)
25 (37.3)
2 (3.0)

0.526

2 (1.8)
77 (67.5)
35 (30.7)

0 (0.0)
36 (76.6)
11 (23.4)

2 (3.0)
41 (61.2)
24 (35.8)

0.153

36 (31.6)
6 (5.3)
72 (63.2)

15 (31.9)
3 (6.4)
29 (61.7)

21 (31.3)
3 (4.5)
43 (64.2)

0.896

21 (18.4)
93 (81.6)

8 (17.0)
39 (83.0)

13 (19.4)
54 (80.6)

0.747

19 (16.7)
95 (83.3)

5 (10.6)
42 (89.4)

14 (20.9)
53 (79.1)

0.148

14 (12.3)
54 (47.4)
46 (40.4)

7 (14.9)
24 (51.1)
16 (34.0)

7 (10.4)
30 (44.8)
30 (44.8)

0.481

105 (92.1)
9 (7.9)

42 (89.4)
5 (10.6)

63 (94.0)
4 (6.0)

0.363

P
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Table 12 presents the results of the evaluation conducted using the eEurope
guidelines.
Less than half of the websites complied with each of the items from the guidelines,
except for the accountability (82.5%). Significant differences between breast and prostate
cancer websites were observed only for the criterion related with the display of the
credentials from the information providers, which was observed nearly 4 times more
frequently among the prostate cancer related websites.
Table 12 – Compliance of the websites with the eEurope guidelines for health related
websites.

Websites providing health information on cancer
All

Breast cancer

n (%)

n (%)

Prostate
cancer
n (%)

eEu p1 – Transparency and honesty
No
Yes (partial)
Yes (total)

8 (7.0)
80 (70.2)
26 (22.8)

2 (4.3)
35 (74.5)
10 (21.3)

6 (9.0)
45 (67.2)
16 (23.9)

0.559

eEu 5 – Authority – source and date of
information
No
Yes

93 (81.6)
21 (18.4)

37 (78.7)
10 (21.3)

56 (83.6)
11 (16.4)

0.510

eEu 6.2 - Authority – name and
credentials of information providers
No
Yes

93 (81.6)
21 (18.4)

44 (93.6)
3 (6.4)

49 (73.1)
18 (26.9)

0.005

eEu 7 – Privacy and protection data
No
Yes

65 (57.0)
49 (43.0)

24 (51.1)
23 (48.9)

41 (61.2)
26 (38.8)

0.282

eEu 8 – Updating and information
No
Yes

80 (70.2)
34 (29.9)

36 (76.6)
11 (23.4)

44 (45.7)
23 (34.3)

0.209

eEu 9 - Accountability
No
Yes

20 (17.5)
94 (82.5)

8 (17.2)
39 (83.0)

12 (17.9)
55 (82.1)

0.902

eEu 11 – Editorial policy
No
Yes

81 (71.0)
33 (29.0)

48 (71.6)
19 (28.4)

33 (70.2)
14 (29.8)

0.868

P
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Table 13 presents the results of the assessment of the compliance with the AMA
guidelines for medical and health information sites.
The proportion of websites in total agreement with the principles was the highest for
those related with intersite navigation (100%), functional intrasite links (98.8%) and funding
and sponsorship (83.2%), and the lowest for those referring to site viewing (3.5%) and
navigation on content (5.3%) The results show that there are no significant differences
between the different websites, but regarding the principle AMA 3, related to viewer access,
payment and privacy, there were significant differences, once the websites providing
information on breast cancer tend to accomplish more this principle than websites providing
information on prostate cancer (61.7% vs. 38.8%, P=0.016).
Table 13 – Compliance of the websites with the AMA guidelines for medical and health
information sites.

Websites providing health information on cancer
All
n (%)

Breast cancer
n (%)

Prostate cancer
n (%)

P

AMA p1 – site ownership

No
Yes

32 (28.1)
82 (71.9)

13 (27.7)
34 (72.3)

19 (28.4)
48 (71.6)

0.935

AMA p2 – site viewing

No
Yes

110 (96.5)
4 (3.5)

44 (93.6)
3 (6.4)

66 (98.5)
1 (1.5)

0.304

AMA p3 – viewer access, payment
and privacy

No
Yes

59 51.8)
55 (48.2)

18 (38.3)
29 (61.7)

41 (61.2)
26 (38.8)

0.016

AMA p4 – funding and sponsorship

No
Yes

19 (16.7)
95 (83.3)

5 (10.6)
42 (89.4)

14 (20.9)
53 (79.1)

0.148

AMA p5 – quality of editorial content

No
Yes (partial)
Yes (total)

53 (46.5)
52 (45.6
9 (7.9))

22 (46.8)
20 (42.6)
5 (10.6)

31 (46.3)
32 (47.8)
4 (6.0)

0.629

AMA p6 – functional intrasite links

No
Yes

1 (1.2)
81 (98.8)

1 (2.9)
34 (97.1)

0 (0.0)
47 (100.0)

0.427

AMA p7 – intersite navigation

No
Yes

0 (0.0)
114 (100.0)

0 (0.0)
114 (100.0)

0 (0.0)
114 (100.0)

---

AMA p8 – downloading files

No
Yes

11 (68.8)
5 (312)

6 (66.7)
3 (33.3)

5 (71.4)
2 (28.6)

>0.999

AMA p9 – navigation on contents

No
Yes (partial)
Yes (total)

3 (2.6)
105 (92.1)
6 (5.3)

2 (4.3)
43 (91.5)
2 (4.3)

1 (1.5)
62 (92.5)
4 (6.0)

0.619

AMA p10* – advertising

No
Yes

11 (6.88)
5 (31.2)

6 (66.7)
3 (33.3)

5 (71.4)
2 (28.6)

>0.999

AMA p12* - privacy

No
Yes

65 (57.0)
49 (43.0)

24 (51.1)
23 (48.9)

41 (61.2)
26 (38.8)

0.282

* We did not have all the information to complete the full evaluation on the principle. Some information only could be given by the site’s
webmaster, and the criterion could not be evaluated based on the information available on the website.
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Time spent on the evaluation of the websites

Figure 14 depicts the time spent in the evaluation of the websites according to the
order of use the instruments. When each instrument was the first to be used there were no
significant differences in the time spent in the evaluation, although the median was higher for
the instrument based on the AMA principles. Statistically significant differences were
observed only when the instruments were used in a third or fourth evaluation of the same
websites, with lower figures registered for the HON and eEurope guidelines.

Figure 14 – Time spent in the evaluation of 54 websites with each of four instruments,
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2nd instrument used†

3rd instrument used‡
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according to the order of use of the instruments.

4th instrument used§

* P=0.111; † P=0.955; ‡ P=0.005; § P<0.001

Figure 15 presents time spent in the evaluation of the websites with each instrument
according to the order by which the websites were evaluated. The median time necessary for
the evaluations decreased from the first 18 websites (1st third) to the last 18 websites (3rd
third). The variation was smaller when using the eEurope guidelines (1st third vs. 3rd third:
129.5 vs. 95 seconds) and statistically significant differences were observed only for the
HON instrument.
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Figure 15 – Time spent in the evaluation of 54 websites with each of four instruments,
according to the order by which the websites were evaluated.

HON§

* P=0.094; † P=0.087; ‡ P=0.579; § P<0.013
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6.3.1. Reliability of the assessment instruments

The initial assessment of the instrument based on the HON code showed high
correlations between the variable HON_7 – respect for legal requirements – and several
others and was dropped. The variables referring to the assessment of HON_2 – credentials
of medical information providers, HON_5 – intended audience – and principle 8 – advertising
policy – were dropped due to their strong correlation with HON_1 – name of the editor – and
HON_4 – intended mission of the site – and principle 7 – financial disclosure –, respectively.
The analysis including the remaining variables identified a single latent variable as the best
solution. HON_10 – claims of the site – and HON_8 – date of updating – were then dropped
due to a correlation <0.3 with the single factor and the Cronbach’s alpha was 0.606 (table
14). The scores assigned to each variable were added up to form a score based on the HON
code (HON-score).
For the instrument based on the eEu guidelines, a single latent variable was also
considered as the best solution, and the Cronbach’s alpha was 0.707 (table 14). The scores
assigned to each variable were added up to form a score (eEu-score).
When the two instruments were combined to produce a single one, the variables
referring to the items eEu_2 – purpose and objective of the website, eEu_7 – privacy and
data protection, eEu_9 – accountability – and the principle 7 of HON – disclosure of funding
sources – were dropped because the sample correlations were higher than 0.99 with the
items HON_4 – intended mission, HON_6 – privacy policy, HON_11 – website contact – and
eEu_4 – transparency of sources of funding, respectively. Strong correlations were also
observed between HON_9 – sources of external information – and eEu_5 – sources of
information, and between eEu_6.2 – name and credentials of information providers – and
HON_1 – name of the editor, respectively, and HON_9 and eEu_6.2 were dropped (table
14). Among each highly correlated pair the variable chosen to be dropped was the one
perceived as more ambiguous or difficult to assess. The scores assigned to each variable
were added up to form a new score that was named ISPUP-score (table 15).
In order to evaluate their homogeneity, an exploratory factor analysis was conducted
for each scale (HON-score, eEu-score and ISPUP-score). This analysis revealed a first
factor that accounted more than 40% of the variance, and the first eigenvalue was 3 times
larger than the second eigenvalue. The fit index met the criteria to support the 1 factor
structure, the CFI ranged from 0.911 to 0.951. The Cronbach’s alpha ranged from 0.61 and
0.74 (table 14).
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Table 14 - Exploratory factor analysis and internal consistency conducted for the instruments
based on the HON code, EEU guidelines and combination of the two scales.

Items

Factor 1

Factor 1

HON1
HON3

0.536

0.684

0.402

0.426

HON4

0.443

0.592

HON6

0.831

0.652

HON8

0.246

HON9
HON10
HON11

0.427

P7HON

0.645

0.033
0.855

Factor 1

0.851

EEU1
EEU2
EEU3
EEU4
EEU5

0.944
0.588
0.565
0.584
0.399

0.990

EEU6.2
EEU7

0.383
0.627

EEU8
EEU9
EEU11

0.337
0.910
0.758

0.346

0.527
0.553
0.416

0.766

Eigenvalue 1
Eigenvalue 2

3.194
1.414

4.468
1.534

4.876
1.607

CFI

0.911

0.951

0.928

Alpha Cronbach

0.606

0.707

0.738

CFI – Comparative Fit Index

The three scores were strongly correlated (Spearman correlation coefficients >0.80),
with the stronger correlations observed between the ISPUP-score and the other two (figure
16).
When comparing the 9 websites to which the HON Seal was attributed with the
remaining 105, regarding the quality scores, the median scores were significantly higher in
the groups of websites that display the seal, either for the HON-score (7 vs. 5, P=0.002),
eEu-score (7 vs. 5, P=0.003), or the ISPUP-score (8 vs. 5, P=0.001).
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Table 15 – ISPUP-score criteria (adapted from HON code and eEurope guidelines for health
related websites).
Criteria

Origin of criteria

1 – Intended mission of the site

derived from “A statement describing the intended mission of
the website is provided.” - HON_4 and “Transparency of
purpose and objective of the website” - eEu_2

2 – Statement declaring that information provided on the
website is meant to complement and not replace any advice
or information from a health professional

derived from “A statement declaring that information provided
on the website is meant to complement and not replace any
advice or information from a health professional is clearly
provided.” - HON_3

3 – Privacy policy

derived from “Privacy/Confidentiality policy regarding e-mail
addresses, personal and medical information is displayed on
the website.” HON_6 and “Privacy and data protection policy
and system for the processing of personal data, including
processing invisible to users, to be clearly defined in
accordance with community Data Protection legislation” eEu_7

4 – Website contact

derived from “A valid email address for the webmaster or a
link to a valid contact form is easily accessible throughout the
website?” - HON_11 and “User feedback, and appropriate
oversight responsibility (such as a named quality compliance
office of each website)” - eEu_9

5 – Transparency of sources of funding

derived from “Is the source of the funding of the website
clearly described?
for commercial or non-commercial organizations:” and “Is the
source of the funding of the website clearly described?
for personal or private websites, or those hosted without
charge “ - HON_principle7 and “Transparency of all sources
of funding for website (grants, sponsors, advertisers, nonprofit, voluntary assistance)” - eEu_4

6 – Credentials of sources of information

derived from “Does the website contain information from
external sources?” - HON_9 and “Clear statement of sources
for all information provided and date of publication of the
source “ - eEu_5

7 – Name of the editor

derived from “The website provides general information about
the organization or individual responsible for its operation and
content, and a person is named as editor or principal author.”
- HON_1 and “Credentials of the human/institutional providers
of information up on the website“ - eEu_6.2)
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Figure 16 – Association between the scores obtained with the instruments based on the
HON code and eEurope guidelines and the ISPUP score.
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6.4.

Quality of contents related to screening of breast or prostate cancer and

readability

The results presented in figure 17 refer to the evaluation of screening related contents
in websites providing information on breast cancer screening.
Most websites mentioned mammography as a method for breast cancer screening
(80%), although only 28% mentioned it correctly as the only recommended method for
screening, and correct quantitative estimates of the effectiveness are provided in only 14%.
The breast self-exam and the clinical breast exam are mentioned almost as often as the
mammography, but rarely provide correct information. MRI is seldom referred.
Most of the potential harms of screening were not approached by nearly all websites.
The potential for overdiagnosis, false positive and false negative results was
addressed in a very low percentage of the websites, and most of the times the information
was not correct. Radiation exposure was correctly mentioned in 14.3% of the websites.
Approximately one-quarter of the websites gave correct information about the eligible
ages for screening, but the fact that screening is conducted in asymptomatic subjects was
seldom addressed.
The adequate periodicity for screenings was mentioned in 22.2% of the websites and
the recommendations on how to be screened were correct in 31.4% of the websites.
Figure 17 – Quality of the contents on screening in breast cancer websites (n=35).
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The results expressed in figure 18 refer to the evaluation of screening related
contents in websites providing information on prostate cancer screening.
PSA is mentioned as a possible screening test in nearly all websites, but the correct
information on the PSA screening was given in less than 10%. Incorrect information on DRE
was given nearly as frequently as PSA, and transrectal ultrasound was referred in nearly half
the websites.
A low percentage of the websites addressed issues related to the harms of an
execution of the screenings. The most referred harm with the correct information was the
potential for overdiagnosis and false positive (both 6.9%).
None of the websites mentioned that screening was to be conducted by
asymptomatic subjects, and the age-groups potentially eligible for screening were addressed
by 39.5%, most of the times incorrectly.
The periodicity of the screening was mentioned in less than a fifth of the websites and
never with the correct information.
None of the websites provided information on how to be screened.
Figure 18 – Quality of the contents on screening in prostate cancer websites (n=43).
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The comparison of websites’ contents on breast and prostate cancer screening is
described in table 16.
The information on mammography screening is provided correctly more often than
information referring to PSA screening (48.6% vs. 9.3%, P<0.001).
About the eligibility for screening and periodicity of testing, approximately one-quarter of the
breast cancer websites

provided correct information while nearly all prostate cancer

websites did not mention or gave incorrect information on these topics.
No statistically significant differences between the breast and prostate cancer
websites were observed in relation to the information on harms potentially caused by
screening.
No significant differences were observed between the breast and prostate cancer
websites regarding readability, with the median index values being approximately 70.

Table 16 – Quality and readability of the contents on breast cancer screening and prostate
cancer screening.
Websites providing information on screening

Screening methods*
not mentioned
mentioned/incorrect
mentioned/correct
Effectiveness†
not mentioned
mentioned/incorrect
mentioned/correct
Harms‡
not mentioned
mentioned/incorrect
mentioned/correct
Eligibility
not mentioned
mentioned/incorrect
mentioned/correct
Periodicy
not mentioned
mentioned/incorrect
mentioned/correct
Access on screening
not mentioned
mentioned/incorrect
mentioned/correct
Readability
median
(P25-P75)

breast cancer
n (%)

prostate cancer
n (%)

5 (14.3)
13 (37.1)
17 (48.6)

2 (4.65)
37 (86.0)
4 (9.3)

<0.001

12 (34.3)
18 (51.4)
5 (14.3)

-------

---

28 (80.0)
3 (8.6)
4 (11.4)

35 (81.4)
2 (4.6)
6 (14.0)

0.755

14 (40.0)
12 (34.29)
9 (25.7)

26 (60.5)
16 (37.2)
1 (2.3)

0.007

16 (45.7)
9 (25.7)
10 (28.6)

36 (83.7)
7 (16.3)
0 (0.0)

0.000

21 (60.0)
3 (8.6)
11 (31.4)

43 (100.0)
0 (0.0)
0 (0.0)

0.000

73.1
(68.9-76.0)

69.7
(63.5-77.8)

0.144

P

* Only mammography and PSA screening are being considered in this variable.
† There is no evidence about the effectiveness of screening of the prostate cancer.
‡† The information on potential harms associated with radiation exposure are not being considered to
ensure comparability with prostate cancer
not mentioned – none of the items that are included in the topic was mentioned; mentioned/incorrect – at
least one items that is included in the topic was mentioned incorrectly, and none was mentioned correctly;
mentioned/correct – at least one item that is included in the topic was mentioned correctly.

61

Table 17 presents the results of the analysis on breast cancer screening contents and
corresponding readability.
The websites appearing on the first 30 results tend to have better information about
screening harms (30.0% vs. 4.0%, P=0.014), and about periodicity of screening (70.0% vs.
12.0%, P=0.004).
Cancer-specific websites present better information about the potential harms of
screening (42.9% vs. 3.6%, P=0.033), and correct instruction on how to be screened (71.4%
vs. 21.4%, P=0.038). Readability, however, tended to be lower in the cancer-specific
websites (median: 68.9 vs. 73.7, P=0.058).
The websites which had an origin not Portuguese also have better readability
(median: 75.7 vs. 70.2, P=0.036).
No significant differences were found in the analysis of contents on screening of the
prostate cancer (table 18).
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Table 17 – Quality of the contents on breast cancer screening according to websites’ order of appearance, country of origin, specific for cancer
and ISPUP score.
Contents on breast cancer screening
Order of appearance in
search
<=30
>=30
n (%)
n (%)

Country of origin

P

Portuguese
n (%)

Other
n (%)

Cancer-specific website

P

No
n (%)

Yes
n (%)

P

ISPUP
Score
median
(P25-P75)

p

Screening methods
not mentioned
mentioned/incorrect
mentioned/correct

0 (0.0)
4 (40.0)
6 (60.0)

5 (20.0)
9 (36.0)
11 (44.0)

0.458

4 (16.7)
8 (33.3)
12 (50.0)

1 (9.1)
5 (45.4)
5 (45.4)

0.788

5 (17.9)
11 (39.3)
12 (42.9)

0 (0.0)
2 (28.6)
5 (71.4)

0.393

6 (7-7)
5 (3-6)
6 (4-7)

0.236

Effectiveness
not mentioned
mentioned/incorrect
mentioned/correct

2 (20.0)
6 (60.0)
2 (20.0)

10 (40.0)
12 (48.0)
3 (12.0)

0.588

8 (33.3)
12 (50.0)
4 (16.7)

4 (36.4)
6 (54.6)
1 (9.1)

>0.999

10 (35.7)
14 (50.0)
4 (14.3)

2 (28.6)
4 (57.1)
1 (14.3)

>0.999

6 (3-7)
6 (5-7)
4 (4-8)

0.800

Harms
not mentioned
mentioned/incorrect
mentioned/ correct

5 (50.0)
2 (20.0)
3 (30.0)

23 (92.0)
1 (4.0)
1 (4.0)

0.014

18 (75.0)
2 (8.3)
4 (16.7)

10 (90.9)
1 (9.1)
0 (0.0)

0.442

24 (85.7)
3 (10.7)
1 (3.6)

4 (57.1)
0 (0.0)
3 (42.9)

0.033

5 (3-7)
8 (4-9)
6.5 (6-7)

0.287

Eligibility
not mentioned
mentioned/incorrect
mentioned/ correct

2 (20.0)
4 (40.0)
4 (40.0)

12 (48.0)
8 (32.0)
5 (20.0)

0.224

10 (41.7)
8 (33.3)
6 (25.0)

4 (36.4)
4 (36.4)
3 (27.3)

<0.001

11 (39,3)
11 (39.3)
6 (21.4)

3 (42.9)
1 (14.3)
3 (42.9)

0.369

5.5 (2-7)
5.5 (4-7.5)
6 (4-7)

0.969

Periodicy
not mentioned
mentioned/incorrect
mentioned/correct

2 (20.0)
1 (10.0)
7 (70.0)

14 (56.0)
8 (32.0)
3 (12.0)

0.004

13 (54.2)
4 (16.7)
7 (29.2)

3 (27.3)
5 (45.4)
3 (27.3)

0.148

13 (46.4)
9 (32.1)
6 (21.4)

3 (42.9)
0 (0.0)
4 (57.1)

0.089

5.5 (4-7.5)
3 (2-7)
6 (5-7)

0.440

Access on screening
not mentioned
mentioned/incorrect
mentioned/correct

5 (50.0)
0.(0.0)
5 (50.0)

16 (64.0)
3 (12.0)
6 (24.0)

0.322

12 (50.0)
2 (8.3)
10 (41.7)

9 (81.8)
1 (9.1)
1 (9.1)

0.155

19 (67.9)
3 (10.7)
6 (21.4)

2 (28.6)
0 (0.0)
5 (71.4)

0.038

6 (5-8)
3 (1-6)
5 (4-6)

0.203

69.5
(68.5-73.5)

73.7
(69.8-76.8)

0.177

70.2
(68.2-74.6)

75.7
(73.7-77.4)

0.036

73.7
(69.5-76.9)

68.9
(67.8-73.5)

0.058

-0.093

0.203

Readability

median
(P25-P75)

* The information on potential harms associated with radiation exposure are not being considered to ensure comparability with the analysis referring to prostate cancer
not mentioned – none of the items that are included in the topic was mentioned; mentioned/incorrect – at least one items that is included in the topic was mentioned incorrectly, and none was
mentioned correctly;
mentioned/correct – at least one items that is included in the topic was mentioned correctly
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Table 18 – Quality of the contents on prostate cancer screening according to websites’ order of appearance, country of origin, specific for
cancer and ISPUP score.

Contents on prostate cancer screening
Country of origin

Order of appearance in search
<=30
n (%)

>=30
n (%)

Portuguese
n (%)

Other
n (%)

Screening methods
not mentioned
mentioned/incorrect
mentioned/correct

0 (0.0)
13 (92.9)
1 (7.1)

2 (6.9)
24 (82.8)
3 (10.3)

0.811

1 (5.0)
18 (90.0)
1 (5.0)

1 (4.4)
19 (82.6)
3 (13.0)

Harms
not mentioned
mentioned/incorrect
mentioned/correct

11 (78.6)
1 (7.1)
2 (14.3)

24 (82.8)
1 (3.4)
4 (13.8)

<0.001

15 (75.0)
1 (5.0)
4 (20.0)

Eligibility
not mentioned
mentioned/incorrect
mentioned/correct

10 (71.4)
4 (28.6)
0 (0.0)

16 (55.2)
12 (41.4)
1 (3.4)

0.666

Periodicy
not mentioned
mentioned/incorrect
mentioned/correct

13 (92.9)
1 (7.1)
0 (0.0)

23 (79.3)
6 (20.7)
0 (0.0)

Access on screening
not mentioned
mentioned/incorrect
mentioned/correct

14 (100.0)
0 (0.0)
0 (0.0)

71.8
(69.4-72.7)

Cancer-specific website

ISPUP
score
median
(P25-P75)

No
n (%)

Yes
n (%)

0.801

2 (5.9)
30 (88.2)
2 (5.9)

0 (0.0)
7 (77.8)
2 (22.2)

0.223

2.5 (0-5)
7 (5-8)
3.5 (1.5-4)

0.021

20 (87.0)
1 (4.4)
2 (8.7)

0.869

28 (82.4)
1 (2.9)
5 (14.7)

7 (77.8)
1 (11.1)
1 (11.1)

0.571

6 (4-8)
2.5 (0-5)
6 (1-7)

0.312

13 (65.0)
7 (35.0)
0 (0.0)

13 (56.5)
9 (39.1)
1 (4.4)

0.871

19 (55.9)
14 (41.2)
1 (2.9)

7 (77.8)
2 (22.2)
0 (0.0)

0.559

5 (4-8)
7 (5-7.5)
3 (3-3)

0.191

0.396

17 (85.0)
3 (15.0)
0 (0.0)

19 (82.6)
4 (17.4)
0 (0.0)

>0.999

27 (79.4)
7 (20.6)
0 (0.0)

9 (100.0)
0 (0.0)
0 (0.0)

0.314

6.5 (4-8)
4 (3-7)
---

0.148

29 (100.0)
0 (0.0)
0 (0.0)

---

20 (100.0)
0 (0.0)
0 (0.0)

23 (100.0)
0 (0.0)
0 (0.0)

---

34 (100.0)
0 (0.0)
0 (0.0)

9 (100.0)
0 (0.0)
0 (0.0)

---

6 (4-8)
-----

---

67.1
(63.5-77.8)

0.551

70.4
(64.2-75.6)

67.1
(63.5-77.8)

0.559

68.3
(63.3-77.8)

71.7
(69.4-72.7)

0.698

-0.234

0.131

P

P

P

P

Readability
median
(P25-P75)

* The information on potential harms associated with radiation exposure are not being considered to ensure comparability with the analysis referring to prostate cancer
not mentioned – none of the items that are included in the topic was mentioned; mentioned/incorrect – at least one items that is included in the topic was mentioned incorrectly, and none was
mentioned correctly;
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7.

Discussion

The websites analyzed had unsatisfactory formal quality, regardless the instrument
used for the assessment. Although most of them addressed topics related with cancer
screening, the information available was often incomplete or inaccurate.
Most websites identified the screening methods but the possible harms of the
screening were frequently overlooked. Despite the poor quality on the contents presented,
the websites obtained good scores on readability. The websites addressed for breast or
prostate cancers were relatively homogeneous regarding formal quality but differed on the
quality of the contents on screening. There were no structural significant or meaningful
associations between formal quality and the quality of the contents on screening.
The present dissertation was an attempt to describe the assessment of the websites’
quality with the necessary detail to ensure the transparency of the process and its replication
for others and with the context of monitoring the information made available in the Internet. It
provides a framework for analysis that can be used by other researchers, to study the quality
of the websites that provide information on cancer and cancer screening and, with the
necessary adaptation, may be used to address the information on other health topics.

This study, however, presents limitations that need to be addressed. The number of
websites selected for analysis is relatively small, which contributes to imprecise estimates of
the quality indicators as well as limited power for the assessment of the potential
determinants of the website quality. However, we were attempting to replicate searches
conducted by a layperson looking for general information on cancer. Under this scenario, the
small number of studies is probably an unavoidable limitation, given the need to use
relatively simple and unspecific search expressions and the expectation that most people are
no willing to screen a large number of references to obtain the needed information. Although
the number of websites could have been increased with broader inclusion criteria or the use
of more specific search expressions, this would increase the heterogeneity of the
characteristics of the websites or the results would not correspond to those obtained by a
layperson that is expected to use simple search expressions, at least in the initial
approaches to the topic. Words such as “cancro”, “mama”, or “prostata”, could not easily be
replaced by laypersons, and as consequence, there would not exist many different unspecific
and simpler expressions. The analysis of a more than 200 search results for each cancer
would result in a more comprehensive assessment of the available information in the
internet, but most laypersons are not expected to screen a large number of URLs in their
searches. It has been shown that people do not usually go beyond the first three pages when
they search for information on the web. (106, 135) Jansen and Pinks (2002), in an analysis of the
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process of searching for information on the web, concluded that 54% of search users only
look for information in the first web page results, 19% go the second web page of results and
27% go beyond, until de third web page of results. (135) Our results demonstrated that in the
first 30 results, the probability to find a cancer specific website, as well as a specific site for
breast or prostate cancer, is higher. This means that people tend to find websites which
information is directed towards cancer or the specific type of cancer searched, meaning best
quality of the information and less unnecessary contents.
Another limitation of our study was that the collection of information from the websites
was made by only one investigator. However, the impact of this limitation was probably
minor, as we made an important effort to standardize the evaluation of the websites, to make
the assessment of their quality as replicable as possible. For the analysis of the contents, we
created de quality criteria “a priori”, according to credited institutions, which is also expected
to minimize interobserver variation. Furthermore, the researcher that evaluated the websites
was a health professional with experience in oncology and doubts were discussed until
consensus with a co-investigator with experience in cancer epidemiology.
We used the Index of Fernandez-Huerta to evaluate readability. It has been used in
previous works on Portuguese language, to assess the quality of Brazilian governmental
websites,(109) but it is not validated to the Portuguese language. Although the comparison
across websites is still possible, further work is needed to establish the correspondence
between the score attributed to the website and the education level needed to understand
the information (according to the Portuguese curricula). (113) The results suggest that the
websites present good levels of readability. We considered 70 as a good value of the
readability, once it is near the easiest level of readability (100), and it has already been
accepted as a good level of readability, in Portuguese texts, when using the Index
Fernandez-Huerta.(109) As far as we know, there are not similar works on health related
aspects that tried to assess readability in websites in Portuguese language, which unable a
deeper discussion of our results.
Besides the quality of the contents provided, namely on screening, our study also
pretended to analyze the formal quality of the websites, according to instruments specially
created for the purpose.
We chose the Discern tool, the Health On Net code and the AMA guidelines for
medical and health information sites because they had been referred in the majority of the
studies related to the assessment of the quality of websites. Our choice on the eEurope
guidelines for health related websites was made regarding its specificity for the European
context, and its concern in making the guidelines similar between the different countries of
the European Union.
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In the majority of the websites, the results on the Discern tool were low for most
criteria, like in other works.(136) A previous study that used the Discern tool to evaluate the
quality of information on the Internet in pediatric neuro-oncology, reached the same low
scores, with exception to the criteria related with the date of publication of the information,
where the results tended to be slightly better. (106)
Less than 10% of the sites analyzed display the HON seal, a value slightly lower than
the one found in a previous similar research of the quality of websites related to breast
cancer,(66) but higher in relation to another conducted in information on the Internet related to
acute myocardial infarction and stroke in Portuguese Language. (136) The reasons for this low
percentage of websites that display the HON seal, could be not only a poor quality of some
websites that would not accomplish the principles required by the organization, but also the
fact that some websites which could possibly have the necessary quality to display the HON
seal, did not apply for that certification by the HON Foundation.
Regarding the assessment with the eEurope guidelines for health related websites,
less than half accomplish each of the items, with exception for accountability, where the
majority did accomplish. Like in a previous assessment of Swedish breast cancer websites
(2004), the overall results showed low compliance with the guidelines. Nevertheless, in that
study the websites tend to perform better in the criteria related to currency, which is not in
accordance with our results.
The evaluation using the AMA guidelines for medical and health information sites
tended to demonstrate that in general, the websites analyzes did not agree with the
principles of the instrument, like it was found in previous studies. (66,

136, 137)

However, the

assessment suggest some agreement in structural aspects like intrasite navigation,
functional intersite links, funding and sponsorship, as found in other researches.(137)
As we were conducting the formal evaluation of the websites we monitored the time
that we spent on the formal evaluation of the website, according to each instrument, like it
was done by Hsu and Bath (2008) in a previous work. (138) In the referred research, data is not
available related to the time spent according to the order of use of the instrument, or even if
that aspect was taken into account. In the study, HON code took on average 8.24 minutes to
be applied and the Discern tool 7.36 minutes. (138) These values are higher than the results
presented in our research, once the time spent in the application of the HON code or the
Discern tool when they were used in the first place were approximately 5 minutes, taking
more time to apply the Discern tool, but with a very small difference. This can be explained
with some training that investigator presented in our study, before monitoring the time spent
on the application of the instrument. This can also be explained if we take into account that
results tend to demonstrate that the first websites needed more time to be evaluated, which
is coincident with those assessed with less training with the use of the instruments. We
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monitored the time spent when each instrument was used at first, second, third or fourth
place, because the knowledge of the website would become easier its evaluation. The
instrument used in fourth place would benefit from information that the researcher already
found in previous evaluations using different instruments, which would decrease the time
needed to its application. Our results tend to confirm this hypothesis, once each instrument
needed less time to be applied, as they were used as the last. The instruments applied in the
assessment share some quality criteria, which means that information collected for some
criterion with the application of an instrument, will be readily found when using a different
instrument, on the same website, decreasing the time needed to be applied. The AMA
guidelines for medical and health related sites was the instrument that took more time to
apply, while the eEurope guidelines for health related websites was the one that took less
time. This can be explained by the extension of each instrument, once the number of criteria,
12 vs. 15, is different, and a longer instrument would need more time for its application. We
hypothesized that this could be a reason to explain why the AMA instrument took more time
in the assessment of the websites, when compared to the eEurope guidelines.
We found some similarities between the instruments. These similarities were higher
between the HON code and the eEurope guidelines for health related websites, according to
the evaluation criteria and structure of the instrument. We elaborated a different instrument,
the ISPUP-score based on the HON code and the eEurope guidelines for health related
websites that would contain different aspects of each one, and that have the advantage of
being easier to use. Although we did not validate the ISPUP-score, and this is an objective to
be pursued in future research, the websites having the HON Seal had higher scores in the
ISPUP-score, and had a correlation with the other two scores developed as part of our study.
The latter, however, is not surprising given the fact that the ISPUP score was based in the
other two instruments and there is a partial overlap with each of them. The need for
validation applies also to the other instruments, once few studies have tested their reliability
and validity.(102, 138)
As conducted in previous researches our evaluation of the quality of the websites did
not rely only in the formal quality. (106,

136, 139)

We also considered important to assess the

accuracy or correctness of information, as done in other researches that evaluated the
quality of websites.(49,

83, 104-106, 136, 139-141)

Some websites could have good performances in

relation to their formal or structural characteristics, but not present good and accurate
information.(138, 142) Regarding the quality of the contents, our study evaluated specifically the
screening. Other works, which aimed to assess the overall quality of the contents of
websites, relied their assessment in a wider range of aspects, according to the specific
subject.(57, 83, 104, 105, 136, 139-141) The correctness of information was based on the best evidence
that we access (available in the US Preventive Services Task Force, 2009) and according to
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the actual European and Portuguese guidelines. Once the websites selected were in
Portuguese language, it was expected that the contents should be in accordance with the
guidelines of their countries of origin, namely Portugal or Brazil. Results tend to demonstrate
that websites which country of origin was Portugal tend to provide better information on
screening. This can be explained because the Portuguese setting is different from the
Brazilian, and we considered the correctness of information according to the Portuguese
setting.
The results suggest that the information on screening tend to be better in the female
breast cancer websites than in prostate related ones, namely in the screening methods. In
the setting of our study, we hypothesized that this fact must be explained with the existence
of organized screening for breast cancer, (133) while the effectiveness of the prostate cancer
screening remains controversial.(78) In relation to the quality of the contents, and similarly with
other works, the analysis tend to demonstrate that websites appearing in the first 30 results
(with lower page rank) tend to provide better information, (66) which can be explained with a
more specificity of the website for breast or prostate cancer issues (as shown by our results).
Also, better websites, tend be more linked or referred by other websites, which increase their
importance and as a consequence decreased their page rank, placing them in the first places
of the search results.
Related to aspects of external validity, these results can only be generalized to the
Portuguese setting, taking into account the moment of the selection of the websites.
We selected the Google® search engine because it was our intention to simulate the
search that a layperson would make on information related with female breast and prostate
cancers, when selecting the Internet as a source of information. We also choose this search
engine

because

population

(64)

Google ® is the

most

used

search

engine

among

Portuguese

(93.6% of Portuguese individuals who access the Internet used it on September

2009, and on September 2011, 3585000 Portuguese unique users, above 4 years of age,
living in the Portugal, islands excluded, accessed the Internet in their own households, using
the Google® search engine) We don’t have reasons to believe that other important websites
would be out of the scope of Google ®. We believed that the most important results or a major
part of all the websites would be available by a Google ® search.(66, 84, 106, 136, 143) Nevertheless,
other similar searches were conducted with different search engines, which could retrieved
different results,(66, 144, 145) but we think that at the time Google® did not exist as the most used
search engine, collecting most part of the existing websites. (57,
similar works just selected 50,

(84)

100,

(83)

83, 104-106)

Although, other

or 30 results, since in the latter it is their opinion that

besides 30 results the information is repeated,(105,

106)

we selected the first 200 results for

each cancer analysis because we wanted to make a wide search on the information
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available, and we it was our opinion that results beyond the first 200 would not contribute
with significant variation in the analysis.
We conducted our search in one day for each type of cancer. The results of that
search were saved, allowing further analysis. The results can vary frequently, because the
page rank is dynamic and the relative “position” or order of appearance could change. Some
owners of websites inclusively pay to other individuals or institutions to turn better their page
rank, in order to be presented in the first results and be more accessed, which does not
reflect their quality at all.(146) As consequence, our evaluation regards the search conducted
at that time. Nevertheless, we do not have reasons to believe that significant changes could
happen that would interfere in the final results presented.
This work demonstrates that further investigation must be done in the field of web
information. In general, there is not an instrument that could assess the overall quality of the
websites by itself. Further efforts must be conducted towards a tool that could be easily used
not only buy laypersons, but also by health professionals. Regarding the aspects connected
with the websites quality in Portuguese language, it must be pointed that as the quality is not
good, institutions must conduct research to raise the overall quality of their websites. Patients
and general population are very “exposed” to the possible harms of misleading information
on the Internet, and health professionals have a crucial importance to educate patients
towards the process of searching for online information. The quality of the contents available
on the Internet, that is easily accessed by people in general and patients in particular, must
be a concern for all health professionals, once it can empower patients with inaccurate or
misleading information that interferes in major and important decisions. (144)
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8. Conclusion

The websites analyzed had unsatisfactory formal quality, regardless the instrument
used for the assessment. Although most of them addressed topics related with cancer
screening, the information available was often incomplete or inaccurate.
The websites addressed for breast or prostate cancers were relatively homogeneous
regarding formal quality but differed on the quality of the contents on screening, once breast
cancer related websites tend to provide more accurate information than prostate cancer
related websites. Most websites identified the screening methods but the possible harms of
the screening were frequently neglected.
There were no structural significant or meaningful associations between formal
quality and the quality of the contents on screening. Despite the poor quality on the contents
presented, the websites obtained good scores on readability.
In conclusion, there is a large margin for improving the quality of the websites
providing information on breast and prostate cancer in Portuguese language.
There were no significant or meaningful associations between formal quality and the
quality of the contents on screening, and the present work provides a framework for the
standardized assessment of different dimensions for the quality of websites providing
information on breast or prostate cancer, that may be used for the monitoring of the quality of
the health information provided in the Internet.
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