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Abstract

The objective of this study was to assess the
quality of the contents related to screening in a
sample of websites providing information on
breast and prostate cancer in the Portuguese
language. The first 200 results of each cancer-
specific Google search were considered. The ac-
curacy of the screening contents was defined in
accordance with the state of the art, and its read-
ability was assessed. Most websites mentioned
mammography as a method for breast cancer
screening (80%), although only 28% referred to
it as the only recommended method. Almost all
websites mentioned PSA evaluation as a possible
screening test, but correct information regarding
its effectiveness was given in less than 10%. For
both breast and prostate cancer screening con-
tents, the potential for overdiagnosis and false
positive results was seldom addressed, and the
median readability index was approximately 70.
There is ample margin for improving the quality
of websites providing information on breast and
prostate cancer in Portuguese.

Breast Neoplasms; Prostatic Neoplasms; Internet

http://dx.doi.org/10.1590/0102-311X00150312

ARTIGO

Daniel Ferreira 1,2
Helena Carreira 1.2
Susana Silva 1.2
Nuno Lunet 1,2

Resumo

O objetivo deste estudo foi avaliar a qualidade
dos contetidos sobre rastreamento, numa amos-
tra de websites com informagdo sobre o cdncer
da prostata elou mama, em lingua portuguesa.
Consideraram-se os primeiros 200 resultados de
cada busca no Google. A adequagdo dos conteti-
dos sobre rastreio foi definida de acordo com a
melhor evidéncia cientifica disponivel e se ava-
liou a sua legibilidade. Cerca de 80% dos websi-
tes referiu a mamografia como um método para
rastreamento do cdancer da mama, mas apenas
28% a referiram como o tinico método recomen-
dado. Quase todos os websites referiram a pes-
quisa de PSA como um possivel teste de rastreio,
mas somente 10% apresentaram informagao
correta relativamente a efetividade dessa forma
de rastreio. Para os contetidos de ambos os can-
cros, o potencial para sobrediagndstico e para
um resultado falso-positivo raramente foi men-
cionado, e a mediana do indice de legibilidade
foi de aproximadamente 70. Existe uma larga
margem para melhorar a qualidade dos websi-
tes com informagoes sobre cdncer da mama e da
prostata.

Neoplasias da Mama; Neoplasias da Prostata;
Internet
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Introduction

The use of the Internet has increased over the
last years, mainly because it is easily accessible
and allows gathering information from different
sources 1.2. It has become one of the most impor-
tant sources of both general and health-related
information, and its potential to influence indi-
vidual health behaviours emphasizes the impor-
tance of monitoring the quality of health con-
tents available on websites 3,4,5.

Although there are different guidelines to
assess the formal quality of these sources of in-
formation 6.7, as well as tools to assess the read-
ability of the contents, there are no instruments
to evaluate the accuracy of the information on
specific topics 89. 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 10.

Information related to oncological diseases
corresponds to an important proportion of the
Internet searches on health issues 11, and breast
and prostate cancer patients are the ones who
use the Internet more frequently to search for in-
formation related to their disease 12. Specifically
breast and prostate cancers are leading causes of
oncological morbidity and are among the malig-
nancies with the highest relative survival, which
leads to the seeking of information on these top-
ics by the general population, and by patients
and their families in particular 11,13,14,15, Further-
more, breast and prostate cancers have specifici-
ties regarding the potential for control through
secondary prevention, and a large proportion of
women and men participate in screening activi-
ties, even though population-based screening is
recommended only for breast cancer. Thus, these
oncological diseases may constitute a good mod-
el for designing a framework for website quality
assessment that may be extended to other con-
ditions for which screening is recommended or
effectively conducted, regardless of the available
evidence on its effectiveness.

We aimed to replicate an Internet search con-
ducted by a lay-person and to assess the qual-
ity of the contents on breast and prostate cancer
screening in the websites that provide informa-
tion on breast and prostate cancer in Portuguese.

Material and methods

Selection of the websites for analysis

We searched the World Wide Web to identify
Portuguese language web pages that addressed
breast or prostate cancers, on the 16th and 15th of
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September 2011, respectively, using the Google
search engine (http://www.google.com), with
the expressions “cancro da mama” and “cancro
da prostate”, respectively. We saved the first 200
results from each search for further analysis, in-
cluding information on the URL (Uniform Re-
source 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 web-
sites due to non-functioning URL; websites not
providing information in Portuguese; repeated
websites (corresponding to different web pages
from the same website); websites providing in-
formation 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).

To identify the contents related to breast or
prostate cancers in the eligible websites we pro-
ceeded as follows: when the URL corresponded
to a website’s main page, we searched the whole
site; when the URL corresponded to a web page
other than the website’s main page, we navigated
towards the latter, and then a more comprehen-
sive screening of the website was conducted for
identification of all relevant pages.

General characterization of the websites

The general characterization of the websites was
accomplished using information depicted in any
of their pages. One investigator (D.E) gathered
data on the following variables: the website’s
main subject; country of origin; intended audi-
ence; media used to convey the cancer-specific
information; profit motive of the owner of the
website.

The websites were classified regarding the
predominant relation of its contents to health
(health related/not only health related), to can-
cer (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).

The websites were identified as registered in
Portugal, Brazil or another country. This infor-
mation was assessed through the domain (“.pt”
for Portugal, “.br” for Brazil). For other domains,
the contact information of the website was con-
sulted. The other origins of websites included



African countries where Portuguese is the of-
ficial language, or other non Portuguese-speak-
ing countries.

The intended audience was classified as gen-
eral population, patients, health professionals or
media. Since the websites could target more than
one population group, these categories were
not mutually exclusive. We searched the website
“disclaimer”/“about” item to obtain this infor-
mation. When it was not specified, we carried out
a search to assess whether the area of activity of
the institution that owned the website could be
associated with a specific population or popula-
tion group; if not, the website was considered to
target the general population.

The media used by the websites to convey the
cancer-specific information (display of contents)
were classified in six mutually exclusive catego-
ries: text only; text and figures; text and video;
text and charts; text and audio; other.

The affiliation of the websites was primarily
defined as public or private. Among the private
institutions, we distinguished the organizations
responsible for the websites based on whether
it was a profit making organization or not, and
grouped them as for-profit (e.g. health care pro-
viders, pharmaceutical industries, individual
subjects) or non-profit (e.g. non-governmental
organizations). The websites were classified ac-
cording to the profit intent, considering public
and non-governmental organizations as non-
profit, and private institutions as for-profit.

Analysis of the contents related to screening
of breast and prostate cancer

e Specific contents on cancer screening

We analyzed the contents of the websites on
this topic, namely regarding the existence of
specific information on cancer screening and
their accuracy. We selected topics that covered
the different methods for screening and its ef-
fectiveness, the potential harms of screening,
the recommended periodicity, the eligibility for
screening and instructions on how to proceed
to be screened.

The criteria to assess the accuracy of the in-
formation and its adequacy to the Portuguese
setting were defined in accordance with the evi-
dence summarized by the U.S. Preventive Ser-
vices Task Force (USPSTF) 16,17, the European
Union Advisory Committee on Cancer Preven-
tion 18 and the local policy for cancer screen-
ing 19. 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

BREAST AND PROSTATE CANCER INFORMATION IN WEBSITES

Prevention, especially regarding the age from
which women should start their regular biennial
mammograms (45-69 years) 19.

From each website we selected the informa-
tion about screening for further analysis. The
specific items searched, as well as the message
considered the most appropriate to convey to
the general population are presented in Figures
1 and 2, for breast and prostate cancer. For each
item three options were possible: does not men-
tion the subject; mentions the subject but the in-
formation is incorrect or incomplete; mentions
the subject and the information is correct.

e Readability

To assess the readability of the contents on cancer
screening, in the websites providing information
on breast cancer we selected the text from the
sections related to symptoms, diagnosis, types
of cancer and screening, while in the websites
providing information on prostate cancer we se-
lected information related to screening, cancer
detection and diagnosis. These sections were
systematically selected in all websites to ensure
comparability.

We used the Fernandez-Huerta index to de-
termine the readability of the contents. This in-
dex is computed as [206.84 — 0.6*(average num-
ber of syllables per word) — 1.02* (average number
of words per sentence)]; the results range from 0
to 100, representing the worst level (very difficult
to read) and the better level of readability, respec-
tively. To estimate the number of words and of
syllables per word, we extracted the information
to a Microsoft Office Word (Microsoft Corp., USA)
document and analyzed the text using the soft-
ware TextMeter (http://www.lazarusbrasil.org/
textmeter.php, Brazil), which is an application of
text statistics only for the Portuguese language.
This software counts the number of words and
sentences, and also provides an algorithm for
counting syllables.

Data analysis

The results are presented as the proportion of
websites depicting each one of the characteris-
tics assessed, for the whole sample and by cancer
type (breast vs. prostate cancers) and by web-
site rank in each of the searches (first 30 URL
vs. remaining results). This cut-off was selected
because individuals who search on the Internet
tend to navigate until the third page of results 20.
The contents on screening were further analyzed
by country of origin of the websites and the profit
motive. The proportions were compared with the
%2 or the Fisher exact test, as appropriate.
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Figure 1

Procedure followed in the analysis of information on breast cancer screening.

Items searched and evaluated for accuracy, including the criteria to define accurate information,
in each website providing information on breast cancer screening *.

Recommended
periodicity for screening

Screening methods **

I
Potential harms of |

[
Eligibility criteria
screening **

for screening **

I
Effectiveness of
screening **

|Yes|
[

No previous breast cancer
OR
no symptoms

Caused by breast
compression during
the exam

Treatment on cancer that
would not become clinically
apparent during a woman'’s

lifetime, or clinically apparent
but would not have shortened life

False positives

Not recommended

| Insufficient dose to increase the risk of cancer

|Yes| |No| |Yes| |No| |Yes| |N0| |Yes| |No|
: Reductions in 4 Psychological effects | Age |
mortality 20% mammography
|Yes| |No| |Yes| |No|
| IStress/Anxiety | | I45/50—6‘? years |
| No | | Yes | | No |

How to be screened *

Organized
screening
OR
opportunistic when
recommended by
the doctor

(women not
eligible for
organized

screening)

BSE: breast self-examination; CBE: clinical breast exam; MRI: magnetic resonance imaging.

* Accuracy of information defined according to U.S. Preventive Services Task Force 16, Advisory Committee on Cancer Prevention 18 and Coordenacéo Nacional

Para as Doencas Oncolégicas, Alto Comissariado da Satde, Ministério da Satde 19. The shadowed cells represent the information considered correct;

** 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).

The results regarding the readability index = Results
were compared between breast and prostate

cancer websites and, for each of them, according

Websites selected for analysis

to the websites’ characteristics using the Kruskal-
Wallis test.
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In the first 200 results retrieved by each cancer-
specific Google search, 47 websites addressing
issues related with breast cancer and 67 websites



Figure 2

BREAST AND PROSTATE CANCER INFORMATION IN WEBSITES

Procedure followed in 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 information on prostate cancer screening *.

Potential harms of
screening **

Screening methods **

Insufficient evidence

Stress/Anxiety
Pain/Disconfort

Caused by DRE
and biopsy

Not recommended

Recommended
periodicity for screening

Eligibility criteria
for screening **

every 4 years

No benefit with annual
screening rather than

No previous prostate cancer
OR

Treatment on cancer that

apparent during a man’s

would not become clinically

lifetime, or clinically apparent
but would not have shortened life

no symptoms

False positives

| Diagnoses that are missed

How to be screened

Opportunistic when
recommended by
the doctor

DRE: digital rectal examination; PSA: prostate specific antigen.

* Accuracy of information defined according to U.S. Preventive Services Task Force 16, Advisory Committee on Cancer Prevention 18 and Coordenac&o Nacional

Para as Doencas Oncoldgicas, Alto Comissariado da Satde, Ministério da Satiide 19. The shadowed cells represent the considered correct justification;

** 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).

with prostate cancer information fulfilled the eli-
gibility criteria (Figure 3). Among the former, 35
websites (74%) covered issues related with breast
cancer screening and 43 websites of the latter
(64%) provided specific information on prostate
cancer screening.

General characteristics of the websites

Seven out of 10 websites providing information
on breast and prostate cancers were health-relat-
ed, 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 exclusively covered is-
sues 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 (Table 1).

Nearly half of the websites were from Portu-
gal, and it 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 were more frequently aimed
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Figure 3

Selection of the Internet search results for breast cancer and prostate cancer.

Google search engine

-

Search expression: “cancro da mama”
16/09/2011 - 1,560,000

v

Selection and analysis of the first 200 URLs

.

Exclusion of the results from further analyses

—p| 4 inaccessible websites
2 websites not providing

information in Portuguese language
20 repeated websites

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

2 scientific articles
22 blogs, forums

3 general encyclopedias
53 news

7 no specific information on
female breast cancer or prostate cancer

h 4 ¢

47 websites selected for general characterization

-

35 websites selected for analysis of breast cancer
screening-related contents

-

Search expression: “cancro da prostata”
15/09/2011 - 758,000 estimated results

v

Selection and analysis of the first 200 URLs

-

Exclusion of the results from further analyzes

5 inaccessible websites
24 repeated websites

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

scientific article
20 blogs, forums

6 general encyclopedias
41 news

9 no specific information about
female breast cancer or prostate cancer

4 ¢

67 websites selected for general characterization

-

43 websites selected for analysis of prostate cancer
screening-related contents

at cancer patients (44.8% vs. 3.5%, p < 0.001) and
less often at the general population (75.9% vs.
96.5%, p = 0.001). Approximately three-quarters
of the websites provided the information only in
the format of text; video and audio were seldom
used. Approximately 15% of the websites were
from non-profit organizations, and appeared
more frequently in the first 30 results (31% vs.
9.4%, p = 0.005).

There were no statistically significant differ-
ences in the characteristics of the websites ac-
cording 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 can-
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cer were more frequently from Brazil (35.8% vs.
21.3%, p=0.123).

Contents related to screening of breast
and prostate cancer

e Accuracy of the contents on breast cancer
screening

Most websites mentioned mammography as a
method for breast cancer screening (80%), al-
though only 28% mentioned it correctly as the
only recommended method for screening, and
sound quantitative estimates of the effectiveness
were provided in only 14%. The breast self-exam



Table 1

BREAST AND PROSTATE CANCER INFORMATION IN WEBSITES

General characteristics of the websites selected for analysis.

Websites providing health information on cancer

All Cancer Order of appearance in search
Breast Prostate p-value <30 > 30 p-value
n (%) * n (%) n (%) n (%) n (%)
Health-specific website
No 32 (28.1) 13(27.7) 19 (28.4) 0.935 4(13.8) 28 (32.9) 0.048
Yes 82 (71.9) 34 (72.3) 48 (71.6) 25 (86.2) 57 (67.1)
Cancer-specific website
No 92 (80.7) 38 (80.8) 54 (80.6) 0.973 16 (55.2) 76 (89.4) < 0.001
Yes 22(19.3) 9(19.2) 13(19.4) 13 (44.8) 9(10.6)
Cancer-specific (covering exclusively breast or prostate cancer)
No 102 (89.5) 42(89.4) 60 (89.6) 0.974 20 (69.0) 82 (96.5) < 0.001
Yes 12 (10.5) 5(10.6) 7 (10.4) 9(31.0) 3(3.5)
Country of origin
Portugal 60 (52.6) 30(63.8) 30(44.9) 0.123 23(79.3) 37 (43.5) 0.004
Brazil 34 (29.8) 10 (21.3) 24 (35.8) 4(13.8) 30 (35.3)
Other 20 (17.5) 7 (14.9) 13(19.4) 2 (6.9) 18(21.2)
Intended audience **
General population 104 (91.2) 40(85.1) 64 (95.5) 0.053 22(75.9)  82(96.5) 0.001
Cancer patients 16 (14.1) 9(19.2) 7 (10.4) 0.188 13 (44.8) 3(3.5) < 0.001
Media professionals 2(1.8) 1(2.1) 1(1.5) > 0.999 2(6.9) 0 (0.0) 0.063
Health professionals 9(7.9) 5(10.6) 4 (6.0) 0.363 2(6.9) 7 (8.2) 0.817
Display of contents **
Text only 83(72.8) 37 (78.7) 46 (68.7) 0.234 21(72.4) 62 (72.9) 0.956
Text and figures 27 (23.7) 8(17.1) 19 (28.4) 0.161 6(20.7) 21(24.7) 0.660
Text and videos 4 (3.5) 2(4.3) 2(3.0) 0.717 2(6.9) 2(2.4) 0.251
Text and charts 8(7.1) 4(8.5) 4 (6.0) 0.601 2(6.9) 6(7.1) 0.976
Text and audio 0(0.0) 0(0.0) 0(0.0) - 0(0.0) 0(0.0) -
Profit intent
Profit 97 (85.1)  39(83.0) 58(86.6) 0.596 20 (69.0) 77 (90.6) 0.005
Non-profit 17 (14.9) 8(17.0) 9(13.4) 9(31.0) 8(9.4)

* Within each variable the sum of the proportions may not be 100% due to rounding;

** Categories not mutually exclusive.

and the clinical breast exam were mentioned
almost as often as the mammography, but the
information provided was usually incorrect. 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. The information
that the dose of radiation exposure in mammog-
raphy testing is insufficient to increase the risk
of cancer was correctly mentioned in 14.3% of
the websites. Approximately one-quarter of the
websites gave correct information about the eli-
gible ages for screening, but the fact that screen-

ing applies only to asymptomatic subjects was
seldom addressed. The adequate periodicity for
screenings was mentioned in 22.2% of the web-
sites and the recommendations on how to per-
form a screening test were correct in 31.4% of the
websites (Figure 4a).

The websites appearing on the first 30 results
tend to have better information about screening
harms (30% vs. 4%, p = 0.014), and about period-
icity of screening (70% vs. 12%, p = 0.004). Web-
sites owned by a non-profit organization tended
to provide information more frequently on how
to proceed to be screened (83.3% vs. 20.7%,
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Figure 4

Quality of the contents on breast and prostate cancer screening.

4a) Breast cancer

Breast self-exam
Clinical breast-exam
MRI

Mammography
Effectiveness *
False negatives
False positives
Overdiagnosis

Pain or disconfort
Psychological effects
Radiation exposure
Eligibility age
Eligibility status
Periodicity

Recomendations

4b) Prostate cancer

websites (%)

Correct Correct
i i information
information DRE
I Incorrect !ncorrect.
information PSA information
[ Not Not
mentioned Ultrasound mentioned
False negatives
False positives
Overdiagnosis
Pain or disconfort
Psychological effects
Eligibility age
Eligibility status
Periodicity
Recomendations
100  Proportion of 0 20 40 60 80 100  Proportion of

websites (%)

DRE: digital rectal examination; MRI: magnetic resonance imaging; PSA: prostate-specific antigen.

* There is no evidence about the effectiveness of screening of the prostate cancer.

p = 0.011), and to mention correctly the poten-
tial harms of screening (50% vs. 3.5%, p = 0.019)
(Table 2).

e Accuracy of the contents on prostate
cancer screening

The evaluation of the prostate specific antigen
(PSA) was mentioned as a possible screening test
in nearly all websites, but information regarding
the insufficient evidence of its effectiveness was
given in less than 10%. The most frequently re-
ferred harm of screening with the correct infor-
mation was the potential for overdiagnosis and
false positive (both 6.9%). None of the websites
mentioned that screening targets 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 informa-
tion. None of the websites provided information
on how to proceed to be screened (Figure 4b).
No significant differences were found in the
analysis of contents on prostate cancer screen-
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ing, according to the order of appearance in the
search, country of origin or profit intent of the
websites’ affiliation, except for the less frequent
reference to the potential harms of screening
among the first 30 results (Table 3).

e Readability

The median readability index values were not
significantly different between the websites pro-
viding information on breast and prostate cancer
(73.1 vs. 69.7, p = 0.144). The readability of the
contents related to breast cancer screening was
lower on Portuguese websites (median: 70.2 vs.
75.7, p = 0.036) and on for profit websites (68.7
vs. 73.7, p = 0.035). Readability of content related
to prostate cancer screening did not vary mean-
ingfully by order of appearance of the website,
country of origin or profit motive (Figure 5).

Discussion and conclusion

Most of the websites that addressed breast or
prostate cancer provided information on cancer



Table 2

BREAST AND PROSTATE CANCER INFORMATION IN WEBSITES

Quality of the contents on breast cancer screening according to websites’ order of appearance and country of origin and profit intent of the websites’

affiliation.

Order of appearance in search

Contents on breast cancer screening

Country of origin

Profit intent of the websites’ affiliation

<30 > 30 p-value Portugal Other p-value Non-profit  For profit p-value
(Public or (Private)
NGO)
n (%) n (%) n (%) n (%) n (%) n (%)

Screening methods
Not mentioned 0(0.0) 5(20.0) 0.458 4(16.7) 1(9.1) 0.788 0(0.0) 5(17.2) 0.208
Mentioned/Incorrect 4 (40.0) 9 (36.0) 8(33.3) 5(45.4) 1(16.7) 12 (41.4)
Mentioned/Correct 6 (60.0) 11 (44.0) 12 (50.0) 5 (45.4) 5(83.3) 12 (41.4)

Effectiveness
Not mentioned 2(20.0) 10 (40.0) 0.588 8(33.3) 4 (36.4) > 0.999 1(16.7) 11(37.9) 0.382
Mentioned/Incorrect 6 (60.0) 12 (48.0) 12 (50.0) 6 (54.6) 5(83.3) 13 (44.8)
Mentioned/Correct 2 (20.0) 3(12.0 4(16.7) 1(9.1) 0(0.0) 5(17.2)

Harms
Not mentioned 5(50.0) 23 (92.0) 0.014 18 (75.0) 10 (90.9) 0.442 3(50.0) 25 (86.2) 0.019
Mentioned/Incorrect 2 (20.0) 1(4.0) 2(8.3) 1(9.1) 0(0.0) 3(10.3)
Mentioned/Correct 3(30.0) 1(4.0) 4(16.7) 0(0.0) 3(50.0) 1(3.5)

Eligibility
Not mentioned 2 (20.0) 12 (48.0) 0.224 10 (41.7) 4 (36.4) < 0.001 2(33.3) 12 (41.4) 0.391
Mentioned/Incorrect 4 (40.0) 8(32.0) 8(33.3) 4 (36.4) 1(16.7) 11(37.9)
Mentioned/Correct 4 (40.0) 5(20.0) 6 (25.0) 3(27.3) 3(50.0) 6(20.7)

Periodicity
Not mentioned 2 (20.0) 14 (56.0) 0.004 13 (54.2) 3(27.3) 0.148 2(33.3) 14 (48.3) 0.063
Mentioned/Incorrect 1(10.0) 8(32.0) 4(16.7) 5(45.4) 0(0.0) 9 (31.0)
Mentioned/Correct 7 (70.0) 3(12.0) 7(29.2) 3(27.3) 4 (66.7) 6(20.7)

Access on screening
Not mentioned 5(50.0) 16 (64.0) 0.322 12 (50.0) 9 (81.8) 0.155 1(16.7) 20 (69.0) 0.011
Mentioned/Incorrect 0 (0.0) 3(12.0) 2(8.3) 1(9.1) 0 (0.0) 3(10.3)
Mentioned/Correct 5 (50.0) 6 (24.0) 10 (41.7) 1(9.1) 5(83.3) 6(20.7)

NGO: Non Governmental Organization.

screening, though it was often incomplete or in-
accurate. It is noteworthy that the possible harms
of the screening were frequently overlooked. De-
spite the poor overall quality of the contents, the
websites obtained good scores on readability.

In the present study we described the assess-
ment of the quality of the websites’ contents with
the necessary detail to ensure the transparency
of the process. It provides a framework for analy-
sis that can be used by other researchers and for
the monitoring of the quality of the health infor-
mation provided in the internet. However, it has
limitations that need to be addressed.

The number of websites selected for analy-
sis was relatively small, as we were attempting
to replicate searches conducted by a layper-

son looking for general information on breast
or prostate cancer. The small sample is prob-
ably an unavoidable limitation, given the need
to use relatively simple and unspecific search
terms and the expectation that most people are
not willing to filter through a large number of
websites to obtain the information they require
20,21, Nonetheless, this study is one of the largest
conducted on this issue, as other similar works
selected 30 3.22, 50 23, or 100 4 results.

Similarly, only Google was selected because
it is the most popular search engine among the
Portuguese speaking population 15. Although
the use of other search engines could yield a dif-
ferent sample of eligible websites, the internal
validity of our study is not compromised by this
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Table 3

Quality of the contents on prostate cancer screening according to websites’ order of appearance and country of origin and profit intent of the websites’

affiliation.

Contents on prostate cancer screening

Order of appearance in the search

Country of origin

Profit intent of the websites’ affiliation

<30 > 30 p-value Portugal Other p-value Non-profit  For profit p-value
(Public or (Private)
NGO)
n (%) n (%) n (%) n (%) n (%) n (%)
Screening methods
Not mentioned 0(0.0) 2(6.9) 0.811 1(5.0) 1(4.4) 0.801 0 (0.0) 2(5.3) > 0.999
Mentioned/Incorrect 13 (92.9) 24 (82.8) 18 (90.0) 19 (82.6) 5(100) 32(84.2)
Mentioned/Correct 1(7.1) 3(10.3) 1(5.0) 3(13.0 0 (0.0) 4(10.5)
Harms
Not mentioned 11 (78.6) 24 (82.8) < 0.001 15 (75.0) 20 (87.0) 0.869 5 (100) 30 (79.0) >0.999
Mentioned/Incorrect 1(7.1) 1(3.4) 1(5.0) 0 (0.0) 2(5.3)
Mentioned/Correct 2(14.3) 4(13.8) 4(20.0) 0(0.0) 6(15.8)
Eligibility
Not mentioned 10(71.4) 16 (55.2) 0.666 13 (65.0) 13 (56.5) 0.871 3 (60.0) 23 (60.5) > 0.999
Mentioned/Incorrect 4 (28.6) 12 (41.4) 7 (35.0) 9(39.1) 2 (40.0) 14 (36.8)
Mentioned/Correct 0 (0.0 1(3.4) 0 (0.0) 1(4.4) 0 (0.0) 1(2.6)
Periodicity
Not mentioned 13(92.9) 23(79.3) 0.396 17 (85.0) 19 (82.6) > 0.999 5(100.0) 31(81.4) 0.572
Mentioned/Incorrect 1(7.1) 6(20.7) 3(15.0) 4(17.4) 0 (0.0) 7(18.4)
Mentioned/Correct 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Access on screening
Not mentioned 14 (100.0) 29 (100.0) - 20 (100.0) 23 (100.0) - 34 (100.0) 9 (100.0) -
Mentioned/Incorrect 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Mentioned/Correct 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0 (0.0) 0(0.0)

NGO: Non Governmental Organization.

methodological option. The same reasoning ap-
plies to the fact that our search was conducted
on one day for each type of cancer, and the web-
sites that would be identified at other moments
could be different 24.

Another limitation of our study is the data
collection from the websites made by only one
investigator. However, the procedures for the
evaluation of the websites were standardized and
based on criteria defined a priori, to make the as-
sessment as replicable as possible. Furthermore,
a second investigator was involved in the discus-
sion of the evaluation of the websites whenever
their characteristics did not match entirely the
predefined framework of assessment.

Our study evaluated the quality of the con-
tents specifically related with screening. Other
investigations on the overall quality of the con-
tents of websites assessed a wider range of as-
pects, according to the specific subject 3:4:25,26,27,
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Therefore, it is not possible to compare directly
the quality of the websites providing information
on breast or prostate cancers screening with pre-
vious investigations, though the quality of con-
tents available on the Internet related with health
issues has been considered poor 27.

As in previous studies, the results tend to
demonstrate that websites appearing in the first
30 results (with lower page rank) tend to provide
more reliable information 28, which can be ex-
plained by a higher specificity of the websites for
breast or prostate cancer issues (as shown by our
results). Also, better websites tend to be more
linked or referred by other websites, which in-
creases their importance and as a consequence
decreases their page rank, placing them in the
first places of the search results.

The information on screening tends to be
better on the female breast cancer websites
than on those related to prostate cancer, namely



Figure 5

BREAST AND PROSTATE CANCER INFORMATION IN WEBSITES

Readability of the contents on breast (n = 35) and prostate cancer screening (n = 43) by order of appearance in the search, country of origin and profit intent of

the websites.
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regarding the screening methods. In the set-
ting of our study, we hypothesized that this fact
must be explained by the existence of organized
screening for breast cancer 19, while no similar
screening strategy is recommended or available
for prostate cancer, as its effectiveness remains
controversial and overdiagnosis is a major pub-
lic health concern 17. Also, the websites whose
country of origin was Portugal tended to provide
better information on screening, which can be
explained by the fact that we assessed the cor-
rectness of information according to the recom-
mendations/guidelines followed in Portugal.
This shows that, although this general frame-

work for evaluation of the quality of the website’s
contents may be used in any other Portuguese
speaking-country, the results obtained will be
setting-specific. Moreover, the assessment of
websites’ contents in other Portuguese-speaking
countries needs to account for the specificities
of the Portuguese language in each setting. For
instance, in Brazil the term used to refer to cancer
is different from the one used in Portugal (Brazil:
cdncer; Portugal: cancro). Therefore, if the Bra-
zilian form was used the search would retrieve
different websites, which illustrates the need to
conduct setting specific surveys of the quality of
health information available in the Internet.
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In spite of the aforementioned expected dif-
ferences across settings, our results are in ac-
cordance with what would be expected in most
contexts 27,29,30, Particularly, the results related
with the profit motive of the websites and their
affiliated organizations are less likely to be lo-
cale-specific. Internet users may be expected to
find the information provided by websites from
public or nongovernmental organizations more
reliable than the ones associated with for profit
organizations, as commercial interests may be
responsible for incomplete or incorrect informa-
tion on theses websites 31.

The harms of screening were also seldom ad-
dressed. This is of particular relevance for pros-
tate cancer screening, whose potential benefits
are not considered to outweigh the deleterious
effects that may be associated with it 11. The ab-
sence of this information was particularly noto-
rious in the for profit websites. At a population
level, this may contribute to a larger number of
subjects undergoing screening without having
the necessary knowledge for a well-informed
decision.

Our study only focused on contents related
with screening, which targets asymptomatic
subjects in eligible ages. Notwithstanding, sub-
jects already presenting signs and symptoms
that require medical attention may search the
internet to obtain more information. The im-
pact of the information on screening over these
subjects is difficult to ascertain, and the assess-
ment of the accuracy of the websites’ contents
directed to these conditions was not the aim of
our study.

Readability refers to the facility with which
a text is read 32, being an important aspect of
the quality of a website’s content 33. We assessed
the readability of the content on screening us-
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ing the Fernandez-Huerta index, which was cre-
ated to assess texts written in Spanish. Although
it has not yet been validated in the Portuguese
language, the Spanish and Portuguese languages
share the same Latin basis, and this tool has been
used to assess the quality of Brazilian govern-
mental websites 33. We considered that the web-
sites presented a good level of readability, as 70
has been accepted to correspond to a good level
of readability, in Portuguese texts, when using
the Fernandez-Huerta index 33. Further work is
needed to establish the correspondence between
the score attributed to the website and the edu-
cation level needed to understand the informa-
tion (according to the Portuguese curricula) 34. To
the best of our knowledge, there are no similar in-
vestigations on health related aspects that aimed
to assess readability in websites in Portuguese,
which precludes a more in depth discussion of
our results.

The present study demonstrates that the
quality of the contents on breast and cancer
screening in Portuguese is far from good, war-
ranting continuous monitoring and educational
and regulatory actions to ensure that the general
population and the patients are not “exposed” to
misleading information on the Internet. Regula-
tion of the websites and education by informa-
tion providers have been considered to improve
the general quality of the websites 9,35.

In conclusion, there is a large margin for im-
proving the quality of Portuguese language web-
sites providing information on breast and pros-
tate cancer. This study provides a framework for
the standardized assessment of the quality of the
contents of websites providing information on
breast or prostate cancer, which may be used for
the monitoring of the quality of the health infor-
mation provided in the Internet.



Resumen

El objetivo fue evaluar la calidad de los contenidos en
lengua portuguesa sobre rastreo en una muestra de pd-
ginas web con informacion sobre el cdncer de prostata
ylo mama. Se consideraron los primeros 200 resultados
de cada buisqueda en Google. La adecuacion de los con-
tenidos sobre rastreo se definio de acuerdo con la mejor
evidencia cientifica disponible y se evalud su legibili-
dad. Cerca de un 80% de las pdginas web se refirieron
a la mamografia como un método para el rastreo del
cdncer de mama, sin embargo, solamente un 28% la
mencionaron como el tinico método recomendado. Casi
todas las pdginas web sefialaron el examen de Antigeno
Prostdtico Total (APT/PSA en inglés) como un posible
test de rastreo, pero solamente un 10% presento infor-
macion correcta respecto a la efectividad de esta forma
de rastreo. En lo referente a los contenidos de ambos
cdnceres, el potencial para un sobrediagndstico y un re-
sultado falso positivo raramente fue mencionado, y la
mediana del indice de legibilidad fue de aproximada-
mente 70. Existe un ancho margen para mejorar la ca-
lidad de las pdginas web con informacion sobre cdncer
de mama y de prostata.

Neoplasias de la Mama; Neoplasias de la Prostata;
Internet
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