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Making informed decisions about breast and prostate cancer screening requires
knowledge of its benefits. However, country-specific information on public knowl-
edge of the benefits of screening is lacking. Face-to-face computer-assisted per-
sonal interviews were conducted with 10228 persons selected by a representative
quota method in nine European countries (Austria, France, Germany, Italy, the
Netherlands, Poland, Russia, Spain, and the United Kingdom) to assess perceptions
of cancer-specific mortality reduction associated with mammography and prostate-
specific antigen (PSA) screening. Participants were also queried on the extent to
which they consulted 14 different sources of health information. Correlation coeffi-
cients between frequency of use of particular sources and the accuracy of estimates
of screening benefit were calculated. Ninety-two percent of women overestimated
the mortality reduction from mammography screening by at least one order of
magnitude or reported that they did not know. Eighty-nine percent of men overes-
timated the benefits of PSA screening by a similar extent or did not know. Women
and men aged 50-69 years, and thus targeted by screening programs, were not
substantially better informed about the benefits of mammography and PSA screen-
ing, respectively, than men and women overall. Frequent consulting of physicians
(r=.07, 95% confidence interval [CI] = 0.05 to 0.09) and health pamphlets (r = .06,
95% Cl = 0.04 to 0.08) tended to increase rather than reduce overestimation. The
vast majority of citizens in nine European countries systematically overestimate the
benefits of mammography and PSA screening. In the countries investigated, physi-
cians and other information sources appear to have little impact on improving
citizens’ perceptions of these benefits.
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Women and men in countries with modern
health systems are confronted with the
question of whether to participate in
screening for breast cancer and prostate
cancer. Yet, because screening can also lead
to harms such as overtreatment, they need
to understand the potential benefits of
these screening programs before they can
make informed decisions about participat-
ing. Ideally, physicians, health pamphlets,
and other information sources should assist
in clarifying the actual size of benefits.
Screening for breast cancer with mam-
mography is widely encouraged by govern-
mental programs in both the European
Union (EU) and the United States under
the assumption that the screening pro-
grams save lives. In the case of breast can-
cer, an analysis of randomized trials with
some 247000 women aged 40-74 years
showed that for every 1000 women who
participated in screening, 3.9 diagnosed
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with breast cancer died, compared with 5.0
among those who did not participate (1).
The follow-up time ranged between 5.8
and 20.2 years. Thus, the absolute risk
reduction was on the order of one in 1000
(2). The authors of a recent review of six
trials involving half a million women esti-
mated the absolute risk reduction to be
approximately one in 2000 (3). Note that
this benefit relates to fewer breast cancer
deaths; no reduction in mortality from all
cancers or other causes was found. Whether
the potential of screening to reduce breast
cancer mortality outweighs the harms of
overdiagnosis and overtreatment is still
under discussion (3-6).

Screening for prostate cancer with
antigen (PSA) tests,
although often encouraged by physicians and

prostate-specific

health information pamphlets, is not part of
governmental screening programs and is
recommended by few medical organizations.

The evidence for any benefit of screening is
limited. The U.S. Preventive Services Task
Force (7) reviewed the available studies and
concluded that it was unclear whether
increased detection of prostate cancer from
screening would reduce mortality and mor-
bidity, and a nested case—control study con-
cluded that it did not (8). A European
randomized trial reported a prostate cancer—
specific mortality reduction of about one in
1400 after 9 years (9), but a randomized trial
in the United States found no reduction after
7 or 10 years (10). Thus, the best estimate
seems to be a reduction of death from pros-
tate cancer of zero or one for every 1000 men
screened, and the evidence is insufficient to
determine whether the benefits outweigh the
harms, such as incontinence through over-
treatment of nonprogressive cancers (7-10).

This study addresses two main ques-
tions: 1) Do women and men have realistic
knowledge about the benefits of mammog-
raphy and PSA screening, respectively? and
2) What information sources do they rely
on? Here, we also addressed a related ques-
tion: Does the frequency of consulting a
given source improve understanding of
benefits? To our knowledge, this is the first
European survey of women’s and men’s per-
ceptions of the benefits of mammography
and PSA screening, and the information
sources that they rely on, with representa-
tive samples of the general population.

We conducted a survey of the public’s
knowledge of the benefits of screening in
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eight countries of the EU and the European
part of Russia. The eight EU countries
include about 75% of people in the 27 EU
countries and have a total population of
about 500 million. The European part of
Russia has a population of about 106 million
out of a total of 143 million Russians. The
percentage of women who have had mam-
mography is 57 in Germany, 78 in France, 76
in Austria, 85 in the Netherlands, 66 in Italy,
75 in the United Kingdom, 52 in Spain,
47 in Poland (for women aged 45-54 years),
and 19 in Russia (11,12). PSA screening pro-
grams do not exist in the nine countries, apart
from a regional state-funded program in
Tyrol, Austria. National health systems are
predominantly financed by taxes in the United
Kingdom, Italy, and Poland and by contribu-
tions to social health insurance in Austria,
France, Germany, and the Netherlands.

The data were collected as part of the
European Consumer Study 2007 conducted
between September and December 2006 by
the Gesellschaft fiir Konsumforschung
(GfK)-Niirnberg Group (13). Participants
within each country were selected according
to a quota method based on the official sta-
tistics concerning five variables: region, size
of household, sex, profession, and age (14).
The population in each country was first
segmented into subgroups based on these
five criteria, and within each subgroup, sub-
jects were sampled in proportion to their
distribution in the entire country. Initial
contacts were made by telephone; the inter-
views were conducted in the participants’
homes. Consistent with earlier representa-
tive quota sampling surveys conducted by
the GfK Group, across all countries, about
60% of initial phone contacts resulted in a
complete interview; in the remaining cases,
sampling was continued until the quotas
were met. Across all countries, the age dis-
tribution of participants was as follows:
14-19 years (8.4%), 20-29 years (16.6%),
30-39 years (18.0%), 4049 years (18.4%),
50-59 years (15.2%), 60-69 years (11.8%),
and 70 years and older (11.5%). The total
number of interviews was 10228, with 2054
in Germany and 2019 in Russia (the coun-
tries with the largest populations); 1005 in
France, 1042 in the United Kingdom, 1007
in Italy, 1019 in Poland, and 1024 in Spain;
and 501 in Austria and 557 in the
Netherlands (the two countries with the
smallest populations). Participants were
questioned in face-to-face personal inter-
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views with computer assistance, except in
Russia, where for security reasons, inter-
viewers used paper and pencil. Using per-
sonal interviews avoided some of the
problems of telephone interview methods,
such as excluding poorer households with-
out telephones and hence introducing a
bias in comparisons between countries.

As a measure of the perceived benefit of
mammography screening, we focused on
cancer-specific mortality reduction because
this is the endpoint typically communicated
to the public (as opposed to total mortality
reduction, for example). Women were ques-
tioned as follows: “1,000 women age 40 and
older from the general population participate
every 2 years in screening for breast cancer
with mammography. After 10 years, the ben-
efit is measured. Please estimate how many
fewer women die from breast cancer in the
group who participate in screening com-
pared to women who do not participate in
screening.” The response alternatives were
0, 1, 10, 50, 100, 200 (out of 1000), and “I
don’t know.” For the perceived benefit of
PSA screening, men were questioned simi-
larly: “1,000 men age 50 and older from the
general population participate every 2 years
in screening for prostate cancer with PSA
tests. After 10 years, the benefit is measured.
Please estimate how many fewer men die
from prostate cancer in the group who par-
ticipate in screening compared to men who
do not participate in screening.” The
response alternatives were the same as those
used for breast cancer screening.

To measure the frequency of informa-
tion sources used, we asked participants
how often they used each of 14 sources that
were divided into four categories as follows:
family and/or friends (considered both a
source and a category), experts (general
practitioner and pharmacist), general media
(television, popular magazines, daily news-
papers, and radio), and health-specific
sources (pamphlets by health organizations,
reference books, health insurance, Internet,
consumer counseling, patient counseling,
and self-help organizations). The response
alternatives were never, rarely, sometimes,
frequently, and don’t know.

We calculated the proportion of best
estimates of screening benefits for all coun-
tries, all age groups, and for the group of
citizens aged 50-60 years who are targeted
by the screening campaigns. The propor-
tion of participants reporting use of sources

CONTEXT AND CAVEATS

Prior knowledge

Given the harms that can ensue from can-
cer screening procedures, people’s deci-
sions as to whether to undergo cancer
screening should be based on a realistic
knowledge of its benefits.

Study design

Face-to-face-interviews were conducted
among a representative sample of men and
women in nine European countries, who
were asked to choose among estimates of
the number of fewer cancer-specific deaths
(per 1000 individuals screened) by prostate-
specific antigen and mammography screen-
ing, respectively. Participants were also
queried as to their sources of medical
information.

Contribution

This study found dramatic (by an order of
magnitude or more) overestimation of the
benefits (absolute cancer-specific mortality
reduction) of mammography and prostate-
specific antigen testing in the vast majority
of women and men, respectively, in all
countries surveyed. Frequent consultation
of sources of medical information (includ-
ing physicians) was not associated with
more realistic knowledge of the benefits of
screening.

Implications

A basis for informed decisions by people
about participation in screening for breast
and prostate cancer is largely nonexistent
in Europe, suggesting inadequacies in the
information made available to the public.

Limitations

The influence of the public’s overestima-
tion of screening benefits on actual partici-
pation in screening was not addressed in
this study, and the work was restricted to
European countries.

From the Editors

of health information was calculated for all
countries, all age groups, and all of the 14
sources. Correlation coefficients between
frequency of use of particular sources of
health information and estimates of screen-
ing benefits were calculated. For mammog-
raphy screening, overestimation of benefit
was defined as the difference between the
estimated benefit (expressed in X out of
1000 women) and one out of 1000. For
instance, if the estimate was 50 in 1000, the
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overestimation was 49 in 1000. A positive
correlation means the higher the reported
frequency of use, the larger the overestima-
tion. For PSA screening, the same proce-
dure was used except that estimates of
0 were not scored as underestimation, but
0 and 1 in 1000 were considered equally
accurate. The correlations between overes-
timation and frequency of use of particular
sources did not include participants who
answered the question concerning the ben-
efit of screening with “don’t know” (Table 1
shows the frequency of these responses).

Among all participants, only 1.5% of
women (range across different countries:
0.8%-2.9%) chose the best estimate for
reduction in mortality due to breast cancer
screening, that is, one woman for every
1000 screened (Table 1). Four times as
many women answered that the benefit was
zero, and 92.1% overestimated the benefit
by at least one order of magnitude or
answered that they did not know; this pro-
portion was higher (95.9%) in the eight
EU countries due to the large proportion
of no-benefit estimates in Russia. The
greatest overestimation was observed in
France, the Netherlands, and the United
Kingdom, where more than 40% of the
women answered that the reduction in
mortality was 100 or 200 women per 1000
screened; in the United Kingdom, almost
27% chose the highest figure. These three
countries also had high participation rates
in mammography screening. In Russia,
where the availability of mammography
equipment is limited (15), the percentage
of women who exhibited overestimation or
did not know was the lowest of the coun-
tries surveyed, 82%.

Some of the women included in our
study were younger than women targeted
by screening programs and may have had

little motivation to inform themselves
about screening. However, in every coun-
try, the percentage of women who gave the
best estimate was lower among those aged
50-69 years and thus targeted by screening
programs than among women younger
than 50 years, and in every country but
Russia, the proportion of 50- to 69-year-
old women giving the best estimate was
smaller than in all other age groups.

In all countries surveyed, only 10.7% of
men made reasonable estimates of the ben-
efits of prostate cancer screening (ie, deaths
from prostate cancer prevented for every
1000 men screened were less than or equal
to one, Table 2); 89.3% overestimated or
answered that they did not know. Like their
female counterparts, more than 40% of the
French men estimated that screening would
save 100 or 200 men from dying from pros-
tate cancer per 1000 screened. Men in
Austria, the Netherlands, Spain, and the
United Kingdom made similar overesti-
mates. As observed for women, the per-
centage of Russian men who overestimated
the benefits or did not know was the lowest
among the nine countries surveyed, 77%.

Similar to what was observed in women,
the distribution of estimates made by men
between the ages of 50 and 69 years was not
more accurate than what was observed
overall. The percentage of men who esti-
mated zero and one life saved decreased
from 8.3% and 2.4%, respectively, in all
age groups to 7.3% and 1.9%, respectively,
among men aged 50-69 years.

Most (59%) women reported using one
or more sources frequently, compared with
47% of men (data not shown). In every coun-
try, older citizens searched for more infor-
mation than younger ones (data not shown).

Within the general categories of health
information sources, family and friends,

experts, general media, and health-specific
sources, the correlations between the fre-
quencies of use of two sources were consis-
tently high (correlation coefficients >.5),
whereas the correlations between sources
from different categories were consistently
lower (data not shown). The sources of
health-related information reported most
often were family and/or friends, followed
in descending order by experts (general
practitioner and pharmacist), general media
(television was the most reported source in
this category), and health-specific sources
(among all participants, the seven sources
in this category were the least used among
the 14 sources).

Individual trends according to country
were observed with respect to sources of
health information (Table 3). In Poland
and Russia, family and/or friends were by
far the most often reported source of infor-
mation. In Austria, France, Germany, Italy,
and Spain, the general practitioner was the
primary source of information, and, except
for family and friends, little use was made
of other sources in these countries. The
Netherlands had the most even distribu-
tion of reported information sources. In
the United Kingdom, the frequency of
reported consultation of most sources of
information was generally low. For only
two sources did British citizens report
higher than average frequencies.

Frequent consulting of sources was not
associated with an increase in understand-
ing of the benefits of screening, but instead
was often associated with overestimation.
For the women in Austria, France, Germany,
Poland, Russia, Spain, and the United
Kingdom, there was no single source of
information whose frequent use was associ-
ated with more accurate understanding of
the benefits. By contrast, German women

Table 1. Estimated reduction of breast cancer mortality through regular participation in mammography screening (women only)*

Percentage of responders

Reduction out of 1000 Mean Germany France Austria The Netherlands Italy United Kingdom Spain Poland Russia
None 6.4 1.4 0.8 2.4 0.7 5.3 2.0 3.9 4.2 16.1
1 1.5 0.8 1.3 2.9 1.4 1.3 1.9 2.7 0.8 1.7
10 1.7 12.8 15.7 11.0 10.7 10.6 10.3 6.9 9.7 12.4
50 18.9 21.3 21.7 221 22.6 17.4 13.9 1.7 20.5 20.1
100 15.0 16.8 21.5 20.8 225 13.9 17.0 1.3 14.8 10.8
200 15.2 13.7 23.7 11.0 20.1 15.2 26.9 15.7 171 6.8
Don’t know 31.4 33.1 15.3 29.8 221 36.3 28.0 48.0 32.9 32.1

* Question: How many fewer women die from breast cancer in the group who participate in screening, compared to women who do not participate in screening?
Mean across all nine countries is weighted by sample size.
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Table 2. Estimated reduction of prostate cancer mortality through regular participation in prostate-specific antigen screening (men only)*

Percentage of responders

Reduction out of 1000 Mean Germany France Austria The Netherlands Italy United Kingdom Spain Poland Russia
None 8.3 3.8 1.6 4.1 3.0 5.7 0.5 9.3 5.0 20.3
1 2.4 2.3 2.7 3.5 2.2 1.8 0.9 4.3 0.7 2.9
10 14.4 17.7 16.9 24.4 11.5 11.9 15.9 17.0 13.9 10.7
50 19.3 23.0 21.6 271 20.2 18.5 17.3 251 17.9 15.0
100 14.0 17.2 21.1 20.8 20.3 9.2 15.6 18.8 14.5 7.3
200 11.8 9.7 20.2 14.2 14.2 12.2 19.5 17.9 11.3 3.4
Don’t know 29.8 26.3 15.9 59 28.5 40.6 30.2 7.6 36.7 40.4

* Question: How many fewer men die from prostate cancer in the group who participate in screening, compared to men who do not participate in screening?
Mean across all nine countries is weighted by sample size.

who more often consulted leaflets and pam-
phlets from medical organizations (41% of
Germans use this source; Table 3) tended to
overestimate the benefit of mammography
screening (7 = .15, 95% confidence interval
[CI] = 0.07 to 0.23), as did French women
12, 95% CI = 0.04 to 0.29). The
German women who more often consulted
a general practitioner (»=.10,95% CI=0.02
to 0.18) or a pharmacist (» = .11, 95% CI =
0.03 to 0.19) for health information also
had less accurate understanding of benefits.

=

The only sources associated with
improved knowledge of the benefits of
breast cancer screening were consumer
counseling in the Netherlands (» = —.18,
95% CI = —0.35 to —0.01) and in Italy
(r=-0.17,95% CI = —0.27 to —0.07) and
patient counseling (r = —.16, 95% CI =
—0.26 to —0.06) and self-help groups
(r = —.12, 95% CI = —0.22 to —0.02) in
Italy alone.

The results for PSA screening con-
firmed the general conclusion that consul-
tation of sources of medical information is
not associated with knowledge of the ben-
efits of screening. For men in Austria,
Germany, the Netherlands, Russia, and
Spain, there was no single source whose
frequent use was associated with better
understanding of benefits. Information
from health insurances was associated with
less overestimation in France (r = —.11,
95% CI = —0.20 to —0.02), Poland (» =
—.13,95% CI = —0.25 to —0.01), and Italy
(r=-.18,95% CI = —0.29 to —0.08), and
information from radio with less overesti-
mation in the United Kingdom (r = —.11,
95% CI = —0.21 to —0.01).

For both mammography and PSA
screening, there was no single country in
which frequent consulting of general prac-
titioners and health pamphlets improved
understanding of benefits. The overall

effect across all nine countries was a slight
positive correlation between overestima-
tion and frequency of consultation for
general practitioners (r = .07, 95% CI =
0.05 to 0.09) and health pamphlets (r = .06,
95% CI = 0.04 to 0.08).

In this survey of more than 10000 peo-
ple in nine European countries, 92% of
women and 89% of men overestimated the
benefits of mammography and PSA screen-
ing, respectively, by an order of magnitude
or more, or stated that they did not know
what the benefits were. This percentage
was the lowest in Russia, with 82% for
women and 77% for men. Consulting gen-
eral practitioners, health pamphlets, and
other information sources generally did not
increase accurate knowledge of benefits; the
only major exception was information from
health insurances about PSA screening.

Our use of a numerical response scale
with particular categories (0, 1, 10, 50, 100,

Table 3. Percentage of participants reporting that they use specific sources of health information sometimes or frequently*

Source Meant Germany France Austria The Netherlands Italy United Kingdom Spain Poland Russia
Family/friends 62 65 60 61 50 62 53 47 67 69%
General practitioner 59 68 69 68 50 79% 53 72 43 44
Pharmacist 54 56 62 59 54 70% 49 66 49 43
Television 43 45 b7% 43 51 38 35 32 42 42
Popular magazines 26 36 39% 33 33 20 22 21 30 18
Daily newspaper 25 29 38% 38 30 19 25 24 25 20
Radio 23 20 36+ 34 28 12 22 21 30 23
Leaflets and pamphlets 21 41+ 36 23 30 13 14 17 12 14
by health organizations
Reference books about 20 20 23 23 27% 15 25 15 15 22
health topics
Health insurance company 17 19 27 20 44 3 9 54% 21 4
Internet (eg, health portals) 15 17 21 17 42% 11 26 16 14 7
Consumer counseling 6 3 8 4 20% 4 3 9 4 6
Patient counseling 6 2 3 3 20% 6 5 8 9 5
Self-help organizations 4 3 5 2 8% 2 4 6 3 4

* Response alternatives were never, rarely, sometimes, frequently, and don’t know.

T Mean across all nine countries was weighted by sample size.

+ Highest value for each source.
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200) may have influenced participants’ esti-
mates and may have contributed to the large
amount of overestimation observed.
However, we have indirect evidence that an
open response format might not reduce the
degree of overestimation. At the time of this
study (December 2006), we conducted an
independent survey with a different polling
institute (TNS Emnid) in Germany and with
a new representative sample of 1018 citizens,
in which we included the question: “Early
detection with mammography reduces the
risk of dying from breast cancer by 25%.
Assume that 1,000 women aged 40 and older
participate regularly in screening. How many
fewer would die of breast cancer?” No
response categories were used. The propor-
tion of correct answers was equally low, and
overestimation was even larger, with a median
estimate of 500 lives saved for every 1000
women screened by mammography (16).

This study did not assess perceived harms
and economic costs, or whether the degree of
overestimation of benefit translates into
higher participation in screening. An associa-
tion between overestimation and participa-
tion has been demonstrated in other studies,
although this association was not observed
for African American women (17,18). We
also do not know whether the results are
generalizabletoothercountries. Domenighetti
et al. (19) found similar overestimation of
mammography in telephone interviews con-
ducted with women in Switzerland and the
United States and also reported overestima-
tion for women in the United Kingdom and
Italy, but we are not aware of any surveys of
the perceived benefit of PSA tests that were
conducted simultaneously in different coun-
tries. Nor are we aware of any representative
nationwide survey of the perceived quantita-
tive benefit of mammography or PSA screen-
ing in the United States. A study with 145
American women with above-average educa-
tion reported an average perceived breast
cancer-specific mortality reduction of 60 in
1000 (20), and a study of 207 women attend-
ing general internal medicine clinics in
Wisconsin reported that 76% overestimated
the relative risk reduction (21).

We do not know why women and men
overestimate the benefits of screening, but
the results in Table 3 may indicate potential
reasons. After family and friends, whose
information might actually derive from the
other sources in Table 3, the most frequently
mentioned sources were general practitioner
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and pharmacist. Studies on physicians’ lack
of knowledge about the benefits of screening
and conflicts of interest support the possibil-
ity that these professionals contribute to
overestimation (6,16,22). The observation
that health-specific sources rarely improve
understanding of screening (except for
health insurance in several countries) also
implicates these sources as a further poten-
tial cause, a hypothesis that is consistent with
the findings that few pamphlets, letters of
invitation, and Web sites explain the size of
the benefit. If they do, the explanation is
almost always in terms of a relative risk
reduction rather than in the more transpar-
ent form of an absolute risk reduction (16).

In conclusion, this study documents that
information about the benefits of mammog-
raphy and PSA screening has not reached
the general public in nine European coun-
tries, including the age group targeted by
screening programs. Knowing the benefit of
a treatment is a necessary condition for
informed consent and rational decision mak-
ing. At present, however, the available infor-
mation sources are not designed to
communicate benefits clearly. As a conse-
quence, preconditions for informed deci-
sions about participation in screening are
largely nonexistent in Europe.

References

1. Nystrom L. Long-term effects of mammog-
raphy screening: updated overview of the
Swedish randomised trials. Lancet. 2002;
359(9310):909-919.

2. Humphrey LL, Helfand M, Chan BKS, Woolf
SH. Breast cancer screening: a summary of the
evidence for the US Preventive Services Task
Force. Ann Intern Med. 2002;137(5):347-360.

3. Gotzsche PC, Nielsen M. Screening for breast
cancer with mammography. Cochrane Database
Syst Rev. 2006;4:CD001877.

4. Elmore JG, Barton MB, Moceri VM, Polk S,
Arena PJ, Fletcher SW. Ten-year risk of false
positive screening mammograms and clinical
breast examinations. N Engl 7 Med. 1998;
338(16):1089-1096.

5. Schwartz LM, Woloshin S, Fowler EJ Jr,
Welch HG. Enthusiasm for cancer screening
in the United States. 7AMA. 2004;291(1):
71-78.

6. Welch HG. Should I Be Tested for Cancer?
Berkeley, CA: University of California Press;
2004.

7. U.S. Preventive Services Task Force.
Screening for prostate cancer: recommenda-
tion and rationale. Ann Intern Med. 2002;
137(11):129-131.

8. Concato J, Wells CK, Horwitz RI, et al. The
effectiveness of screening for prostate cancer:

a nested case-control study. Arch Intern Med.
2006;166(1):38-43.

9. Schréder FH, Hugosson J, Roobol MJ, et al.
Screening and prostate-cancer mortality in a
randomized European study. N Eng/ 7 Med.
2009;360(13):1320-1328.

10. Andriole GL, Grubb RL, Buys SS, et al.
Mortality results from a randomized prostate-
cancer screening trial. N Engl 7 Med. 2009;
360(3):1310-1319.

11. World Health Statistics [database on the Internet].
Geneva, Switzerland: World Health Organi-
sation; 2008. http://www.who.int/whosis/whosta
t/2008/en/index.html. Accessed July 18, 2009.

12. Binkowska M, Debski R. Screening mammog-
raphy in Polish female population aged 45 to 54
[in Polish]. Ginekol Pol. 2005;76(11):871-878.

13. GfK-Niirnberg e.V., Frank R. Health in
Europe. European Consumer Study 2007 [in
German]. Nuremberg, Germany: GfK-
Niirnberg; 2007.

14. Sirndal C-E, Swensson B, Wretman J. Model
Assisted Survey Sampling. 2nd ed. New York,
NY: Springer-Verlag; 1992.

15. Rozhkova NI, Kochetova GP. Analysis of
equipment of the Russian X ray mammologi-
cal service in 2003-2004. Biomed Eng.
2005;39(5):242-244.

16. Gigerenzer G, Gaissmaier W, Kurz-Milcke E,
Schwartz LM, Woloshin S. Helping doctors
and patients to make sense of health statistics.
Psychol Sci Public Interest. 2007;8(2):53-96.

17. Miller AM, Champion VL. Attitudes about
breast cancer and mammography: racial,
income, and educational differences. Women
& Health. 1997;26(1):41-63.

18. Price JH, Desmond SH, Slenker S, Smith DE,
Stewart PW. Urban black women’s percep-
tions of breast cancer and mammography.
7 Community Health. 1992;17(4):191-204.

19. Domenighetti G, D’Avanzo B, Egger M, et al.
Women’s perception of the benefits of mam-
mography screening: population-based survey
in four countries. Int J Epidemiol. 2003;32(5):
816-821.

20. Black WC, Nease RF Jr, Tosteson ANA.
Perceptions of breast cancer risk and screening
effectiveness in women younger than 50 years of
age. J Natl Cancer Inst. 1995;87(10):720-731.

21. Haggstrom DA, Schapira MM. Black-white
differences in risk perceptions of breast cancer
survival and screening mammography benefit.
7 Gen Intern Med. 2006;21(4):371-377.

22. Steurer J, Held U, Schmidt M, Gigerenzer G,
Tag B, Bachmann LM. Legal concerns trigger
PSA testing. 7 Eval Clin Pract. 2009;15Q2):
390-392.

Funding

This study was not funded by any external source.

Notes
This research was conducted in compliance with the
ethical code of Arbeitskreis Deutscher Markt- und
Sozialforschungsinstitute e.V.

Manuscript received December 29, 2008;
revised May 18, 2009; accepted June 29, 2009.

Vol. 101, Issue 17 | September 2, 2009

6102 Ae|\ Lz uo Jasn wisyuuely yayiolqigsieelsionun Aq Lz L 206/912L/LL/L0LAdBASE-Bjo1IE/DUl/WOoD dno"ojwapede//:sdiy wolj papeojumoq


http://www.who.int/whosis/whostat/2008/en/index.html
http://www.who.int/whosis/whostat/2008/en/index.html


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<

    /BGR <>
    /CHS <>
    /CHT <>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU ( )
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


