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Abstract
Most publications about breast cancer do not provide accurate and comprehensive information, giving few or no data about risk/
benefit ratios. We conducted a comparative study among 10 European countries about health information on breast cancer
screening, assessing the first 10 Web sites addressing the general public that appeared following an Internet search.
With the help of medical residents involved in the EuroNet MRPH Association, we analyzed the first 30 results of an Internet search

in 10 European countries to determine the first 10 sites that offered screening mammography. We searched for the following
information: source of information, general information on mammography and breast cancer screening, potential harms and risks
(false positives, false positives after biopsy, false negatives, interval cancer, overdiagnosis, lead-time bias, and radiation exposure),
and potential benefits (reduced mortality and increased survival).
The United Kingdom provided the most information: 39 of all 70 possible identified risks (56%) were reported on its sites. Five

nations presented over 35% of the possible information (United Kingdom, Spain, France, Ireland, and Italy); the others were under
30% (Portugal, Poland, Slovenia, Netherlands, and Croatia). Regarding the benefits, sites offering the most complete information
were those in France (95%) and Poland (90%).
Our results suggest that, despite consensus in the scientific community about providing better information to citizens, further

efforts are needed to improve information about breast cancer screening. That conclusion also applies to countries showing better
results. We believe that there should be greater coordination in this regard throughout Europe.

Abbreviations: EuroNet MRPH = European Network of Medical Residents in Public Health, MRPHs = Medical Residents in
Public Health.
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1. Introduction

The debate over breast cancer screening is one of the most
controversial and emotional within the scientific community.[1–6]

Over the past 15 years, there has been a huge development in the
discourse and recognition of the harms and benefits of breast
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cancer screening. Beyond the scientific issues, several factors have
made this a complex matter: self-referral; slow recognition of the
possible harms; diverging views about the preference between
autonomy and paternalism; and the strong influence of public
opinion in this area.[7–9]

The scientific and ethical debate concerns 2 core questions. It is
questioned the precise contribute of screening in reducing the
mortality rate for breast cancer.[10,11] Second, it is uncertain
whether the trade-off between benefits and harms favors
screening.[12–16] Regarding the second issue, according to current
prevailing opinion, women should be informed about both the
risks and benefits of screening to make decisions based on
informed choices.[17–19]

Information about screening mammography can come from
various sources (Web sites, journals, television, oncological
centers, or other health organizations), be in varying formats
(leaflets, booklets, brochures, pamphlets, technical reports), and
be directed at different audiences (general public, administrators,
health-care providers).
Previous studies have found that information onWeb sites and

in invitations were lacking and were more intended at making
people get screened than ensuring informed choice; thus, a
number of European investigations have shown that most
documents about breast cancer published for the public did not
provide accurate, comprehensive information: such documents
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were found to contain few or no data about the risk/benefit ratio,
and they were biased in favor of benefits.[7,20–24]

Therefore, since this represents an important topic in public
health context, we conducted the presented comparative study
with the aim of pointing out deficiencies in informed decision-
making policies of many European countries. We examined
health information about breast cancer screening by exploring
online Web sites that linked information to mammography
among the first 10 results that appeared in an Internet search of
sites directed at the general public.
Table 1

Web site types according to country.

Government
Public health
organization

Private health
company Other

TotalCountry n/10 n/10 n/10 n/10

Croatia 1 0 6 3 10
France 3 0 1 6 10
Ireland 6 0 3 1 10
Italy 1 1 2 6 10
Netherlands 1 0 4 5 10
Poland 0 0 2 8 10
Portugal 0 1 5 4 10
Slovenia 3 0 3 4 10
Spain 1 3 1 5 10
UK 9 0 0 1 10
Total (n/100) 25 5 27 43 100
2. Methods

2.1. Women’s point of view

This study adopted the perspective of women seeking informa-
tion about mammography and breast cancer screening. They
were aiming to obtain details about mammography following an
Internet search, and they read the first appropriate Web sites they
found.

2.2. Country selection

To compare Web sites providing health information about
mammography and breast cancer screening throughout Europe,
we relied on the European Network of Medical Residents in
Public Health (EuroNet MRPH; euronetmrph.org). We con-
tacted and presented to the EuroNet MRPH Board the study
protocol and obtain their approval. After approval, we selected
one member of each EuroNet MRPH national commission from
a list of associate delegates. Of the 11 countries belonging to
EuroNet MRPH, 10 participated in this study (Malta did not).

2.3. Search and analysis strategies

In order to bypass location-related hurdles and translation-
related inaccuracies, each involved professional from EuroNet
MRPH conducted a Web search in the capital city of their
country or in a populous city. The following cities were identified
for each country: Zagreb (Croatia), Paris (France), Dublin
(Ireland), Rome (Italy), Rotterdam (Netherlands), Warsaw
(Poland), Lisbon (Portugal), Ljubljana (Slovenia), Valencia
(Spain), and Liverpool (United Kingdom). We were thus able
to cover 7 capitals and 3 populous cities.
For each country, the local health operator selected the top 30

sites that resulted from a Google search using the key word
“mammography” (translated into the local language) from May
19 to 22, 2017. The URLS for those 30 sites were then sent, via
the Web, to the referent center: the Department of Experimental
Medicine of University of Campania in Naples.
There, the top consecutive 10 sites that fallen within the

inclusion criteria (see below) were extracted and assessed by at
least 2 investigators at the referent center. Where evaluation and
selection of the sites proved more difficult, those were resolved by
group discussion. For the sites in Dutch, Croatian, Slovenian, and
Polish, we used an external language service to translate
information on the sites. For translation of the remaining
languages, we made use of internal resources in our department.
We chose the key word “mammography,” rather than “breast
cancer screening” or other terms, to restrict translation-related
disparities and following a one-word search engine strategy, to
select an extremely competitive head-term keyword, selected as
crucial to the research itself, as suggested by Clarke’s search
engine optimization.[25]
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We included in this study consecutive sites that we considered
provided information about mammography to the general
public. We excluded sites that were linked to previously assessed
sites, technical documents specifically directed at health-care
personnel, the sites of private medical diagnostic centers that
indicated only prices of diagnostic examinations, and pages that
required user registration to be accessed.
2.4. Assessment of health information

Where available, we entered the following information into our
database: source of information–reference country, position of
link in the results page, type of Web site (governmental, public
health organizations, private health companies, other), author of
text and whether that person was a health-care worker, and last
update of content; general information on mammography–its
nature, recommended age, executionmodality, presence of breast
implants, and further diagnostic examinations in case of
abnormalities; general information about breast cancer screen-
ing–national cancer screening program, screening, recommended
age-range for screening, and recommended frequency of
screening; potential harms and risks–false positives, false
positives after biopsy, false negatives, interval cancer, overdiag-
nosis, early diagnosis without improved prognosis (lead-time
bias), and radiation exposure; potential benefits–reduced mor-
tality reduction and increased survival. We also took into
consideration whether risks were simply identified or whether
they were also adequately detailed. In addition, we assessed
existing quantitative data for risks and benefits.
For the purpose of this study, we constructed a data set using

Stata version 14, statistical software (StataCorp., Stata Statistical
Software: Release 14, College Station, TX).
2.5. Ethics

Ethics committee approval was not required because this study
did not involve patients.
3. Results

The 100 sites examined (10 for each selected country) were as
follows: 27 sites of private health companies; 25 government
sites; 5 of public health organizations; and 43 related to such
entities as associations, magazines, blogs, and free encyclopedias
(Table 1). The government sites we found were mainly in the
United Kingdom (9/10) and Ireland (6/10); they were completely



Table 2

General information about mammography and breast cancer
screening.

Total

Information about mammography n/100
Its nature 100
Age 83
How it is performed 76
Exams in case of abnormalities 62
Breast implants 26

Mean 69.4
Information about breast cancer screening n/100
Screening program 65
Nature of screening 57
Age-range 65
Frequency 55

Mean 60.5

Table 3

Information about risks and benefits.

Only
reported

Detailed
information

Quantitative
data

Risks n/100 n/100 n/100
Radiation risk 79 64 22
False positives 48 40 21
False negatives 40 33 23
Overdiagnosis 25 24 10
False positives after biopsy 19 12 9
Interval cancers 12 8 1
Lead-time bias 6 5 0

Total (n/700) 229 186 86
Total per 700 (%) 32.7 26.6 12.3
Benefits n/100 n/100 n/100
Reduced mortality 57 45 19
Increased survival 42 29 6

Total (n/200) 99 74 25
Total per 200 49.5 37.0 12.5
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absent in Poland and Portugal. Conversely, private company sites
were absent in the United Kingdom; they were more conspicuous
in Croatia (6/10) and Portugal (5/10). Almost all the Polish sites
belonged to the “other” category (8/10).
The general information we found about mammography and

breast cancer screening appears in Table 2. All the sites provided
an explanation of mammography; 83% indicated the recom-
mended screening age; however, fewer sites provided information
about mammography in the case of breast implants (26%). The
mean proportion of sites that offered information about
screening mammography (i.e., its nature, national programs,
age-range, and frequency) was 60.5%.
Data about the risks and benefits are shown in Table 3. The

most reported information concerned radiation risks (79%). The
remaining risks and benefits accounted for under 50%; interval
cancer and lead-time bias were less reported: 12% and 6%,
respectively. Table 3 also presents detailed information and
quantitative data (i.e., percentages for occurrence) for each
investigated item. We found 57 instances of reduced mortality
times and 42 of increased survival.
Information about risks and benefits according to country

appears in Table 4. It is evident there that the United Kingdom
provided the most information: its sites reported 39 of all 70
Table 4

Information about risks and benefits, ranked from most to least info

UK France Spain Ireland

Risks (n/10)
∗

n/10 n/10 n/10 n/10
Radiation risk 10 10 8 7
False positives 9 4 6 4
False positives after biopsy 4 3 2 3
False negatives 8 3 6 5
Overdiagnosis 6 5 2 5
Interval cancers 1 3 2 1
Lead-time bias 1 1 1 1

Total (n/70) 39 29 27 26
Total per 70 (%)† 55.7 41.4 38.6 37.1
Benefits (n/10)

∗
n/10 n/10 n/10 n/10

Reduced mortality 8 10 4 7
Increased survival 6 9 1 4

Total (n/20) 14 19 5 11
Total per 20 (%)† 70.0 95.0 25.0 55.0
∗
The frequencies refer to 10 Web sites for each country.

† Percentage of the total possible information for each country (risks=70; benefits=20).
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(56%) possible total risks. Overall, 5 nations disclosed over 35%
of the possible information (United Kingdom, Spain, France,
Ireland, and Italy); the others were under 30% (Portugal, Poland,
Slovenia, Netherlands, and Croatia). Regarding benefits, the most
complete sites were those in France (19/20) and Poland (18/20).
Table 5 displays the risks and benefits according to type ofWeb

site. Regarding risks, the most complete sites were those of public
health organization (51.4%); the most deficient were those of
private companies (16.4%). Government sites appeared to be the
most complete with respect to clarifying issues related to benefits
(66%).
For each country, it is reported howmany sites had to be opened

to find the 10 most useful ones (Table 6). In the case of the United
Kingdom and Ireland, the top 10 useful sites appeared among the
first 11 results; therefore, only 1 site was excluded. For Portugal
and Slovenia, it was necessary to open 20 and 26 sites, respectively.
4. Discussion

Due to the revolution brought by Internet, nowadays more and
more patients consult the available online information and try to
rmative country concerning risks.

Italy Portugal Poland Slovenia Netherlands Croatia

n/10 n/10 n/10 n/10 n/10 n/10
9 8 9 8 4 5
6 4 2 4 6 3
0 2 3 1 1 0
5 4 2 2 2 3
3 0 0 2 1 1
2 1 0 1 1 0
0 0 2 0 0 0
25 19 18 18 15 12
35.7 27.1 25.7 25.7 21.4 17.1
n/10 n/10 n/10 n/10 n/10 n/10
5 2 9 5 3 4
3 0 9 5 3 2
8 2 18 10 6 6

40.0 10.0 90.0 50.0 30.0 30.0

http://www.md-journal.com


Table 5

Information about risks and benefits according to Web site type.

Government Public health organization Private health company Other Total

Risks n/25 n/5 n/27 n/43 n/100
Radiation risk 21 5 16 37 79
False positives 17 3 7 21 48
False negatives 14 4 7 15 40
Overdiagnosis 13 2 0 10 25
False positives after biopsy 8 1 1 9 19
Interval cancer 4 2 0 6 12
Lead-time bias 3 1 0 2 6

Total
∗

80/175 18/35 31/189 100/301 229 /700
Total %

∗
45.7 51.4 16.4 33.2 32.7

Benefits n/25 n/5 n/27 n/43 n/100
Reduced mortality 19 2 4 32 57
Increased survival 14 1 3 24 42

Total
∗

33/50 3/10 7/54 56 /86 99/200
Total %

∗
66 30 12.9 65.1 49.5

∗
Number of information sources provided by Web site type among total possible information sources (175 risks and 50 benefits on government sites; 35 and 10 for public health organizations; 189 and 54 for

private health companies; 301 and 86 for other sites).
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acquire notion regarding their health status through Web pages,
with the aim of improving their wellness. However, beside the
presence of many reliable health-related Web sites, patients may
run into potentially misleading or inaccurate information when
navigating the Internet. Indeed, much of the available informa-
tion on the Internet does not pass through a review process and
does not provide a source of authorship or origin.[26,27]

This study offers a general overview of Internet information on
breast cancer screening available during the same period in 10
European countries. Starting from an ideal situation of complete
information, whereby all 100 sites of the 10 countries would
report all 7 risks (100% completeness), we found that 32.7% of
the sites mentioned risks; only 26.6% explained the risks. Other
studies have reported such lack of information–both with respect
to the Internet[21,28,29] and in written documentation.[22–24,30–33]

However, in a comparison of older and more recent studies, it is
clear that there has been some improvement in the information
level.[28,31] That trend is particularly evident in the case of
overdiagnosis. That was scarcely reported until recently for 2
reasons: it was not properly recognized; the risk communication
might dissuade women from participating in screening. In 2009,
Gummersbach et al[22] analyzed information brochures about
breast cancer screening in 4 European countries (Germany, Italy,
Spain, and France); they found that no documents had any
information about overdiagnosis. In the present study, we found
that overdiagnosis was reported and explained in, respectively,
Table 6

Position of selected Web sites among Google results for each count

Position of the selected Web

United Kingdom 1 2 3 4 5
Ireland 1 2 3 4 5
France 2 3 5 6 7
Italy 1 2 4 5 6
Spain 1 2 3 4 6
Croatia 1 3 4 6 7
Netherlands 1 2 3 4 6
Poland 2 4 5 6 7
Portugal 1 2 4 5 6
Slovenia 1 2 4 6 12
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25% and 24% of the examined Web sites. One northern
European study in 2004 found information about overdiagnosis
in 7 of 27 (25.9%) Scandinavian and English-language Web
sites.[29] In the present study, 11 of 20 (55.0%) sites in the United
Kingdom and Ireland reported overdiagnosis.
Among the 10 countries, the United Kingdom provided the

most complete information (56% of the risks reported). The issue
of breast cancer screening is much debated in Britain. For
example, the Independent Breast Screening Review, commis-
sioned by the Department of Health of the United Kingdom,
recommends that clear information about the benefits and risks
should be given to women to empower them tomake an informed
choice.[34] Thus, since September 2013, British women invited to
participate in mammography have received more detailed
information about breast cancer screening than they previously
did.[19]

Accessibility to information also depends on how many sites
need to be opened to obtain useful information for decision-
making. The United Kingdom and Ireland, produced 10 useful
sites among the first 11 results. Generally, countries that offered
more information produced more useful sites among the initial
results. Thus, the 5 countries that offered the least information
(under 30%) also produced the worst results: the top 10 useful
sites did not appear until beyond the first 16 results (16–27).
Many sites reported only risks without providing any

explanation; that practice could be considered supplying
ry.

sites among Google results for each country

6 7 8 10 11
6 7 9 10 11
8 9 10 11 12
7 9 10 12 14
7 8 10 13 14
8 9 10 15 16
7 8 10 14 16
8 9 11 16 17
12 13 14 17 20
15 18 21 24 27
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incorrect or incomplete information to women. Such terms as
“false positive” and “overdiagnosis” may be unclear to many
people. Accordingly, detailed information (column 2 in Table 2)
signifies informative data. Also quantitative data were scarcely
reported; that is probably themain reason for the great variability
in the information presented on the same topic reported in
literature.
In this study, we distinguished between institutional sites (those

of governments and public health organizations) and non-
institutional sites (those of private health companies and others).
As we expected, the former were more informative than the
latter–even if the former did not exceed the 50% threshold for
given information. Moreover, non-institutional sites were
prevalent in all countries; the exceptions were the United
Kingdom, which has a well-established national health service,
and–partially–Ireland. That could be an additional reason for
our finding more information on English sites. By contrast,
institutional sites were absent in Poland and mostly absent in the
Netherlands, Croatia, and Portugal; those countries presented,
on average, less informative Web sites.
Our results suggest that despite consensus in the scientific

community for better information for citizens, further efforts are
needed to improve information about breast cancer screening.
That is necessary even among the countries we identified as
having given better results.
Furthermore, regarding mammography, it’s known that all

women undergoing regular screening for breast cancer are at risk
for false-positive results and unnecessary biopsies, as well as–
particularly for younger patients–overdiagnosis, with subsequent
treatment of non-invasive breast cancer that would otherwise not
have become a threat to their health, or even apparent, during
their lifetime.[35] Women should be completely aware of such
information. Indeed, one of the most debated issues in clinical
ethics is the contrast between patient’s autonomy and the idea
that medicine shall serve the interests of the patients, regardless of
their complete self-determination.[36] All medical intervention,
instead, are required to be approved by a well-informed patient,
where information is an essential right of the person with disease.
Screening procedures, for their part, must be subject to the same
principle, even when they are designed for reducing consequences
of life-threatening diseases and for saving lives.
Several instruments and guidelines have been proposed to

assist patients and providers in evaluating the quality of medical
and health information on the Internet.[37] Physicians may assist
their patients by serving as guides to help them to find reliable
material. Then, they may routinely inquire about their patients’
use of the Internet to obtain medical information. Moreover,
health care providers should be prepared to offer to the patients
suggestions for health resources and to assist them in evaluating
the quality of health information available on the Internet.[38]

The main limitations of the study are as follows. The keyword
“mammography” may not be equally appropriate among the 10
countries we investigated.Womenmay use other key words, such
as “breast cancer,” “breast cancer screening,” and “breast cancer
prevention.” As noted above, we chose “mammography” since it
is a single word and therefore easier for searches and data
management. The EuroNet MRPH does not include some
important European countries, such as Germany and those of
Scandinavia; accordingly, those places were not included in this
study. We encountered some problems in the translation of
Croatian, Slovenian, Dutch, and Polish with respect to both
finding translators and agreeing on the most suitable translation
for the purposes of our study. Those were the countries that had
5

less informative sites, and so the 2 items (less information and
difficulty in translation) could be related.
Yet, the found lack of information in certain countries can be

explained by their health policies; nevertheless an adjustment of
the results by the health care policies of each nation could not be
performed because of the design study.
Finally, differences in the uses of the Internet and in the

dissemination of health information (leaflets, booklets, bro-
chures, pamphlets, technical reports) across the countries might
have affected the results.
In conclusion, while information to the public about breast

screening in many countries is still lacking, it is encouraging to see
that a greater recognition of harms, such as overdiagnosis, in
scientific circles is filtering through to the public as well, as shown
in this study of information on Web sites in 10 European
countries. Further efforts and studies are required to foster better
informed decision-making policies in European countries.
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