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Downloa
kground: Lung cancer mortality in women is increasing across Europe, reflecting the alarming increase
king prevalence. Understanding women's perception of smoking may help to identify ways to reduce
valence and prevent uptake of smoking. The aim of this study was to examine factors associated with
edge and beliefs about smoking and cancer among European women.
thods: A cross-sectional landline telephone survey on health attitudes and knowledge was conducted in
uropean countries: France, Ireland, Italy, the Czech Republic, and Sweden. A general linear modeling
sed to explore the factors related to knowledge and beliefs about smoking and cancer.
ults: A total of 5,000 women were interviewed (1,000 women from each country). The mean knowledge
elief scores about smoking and cancer were lower in current smokers than those of never and former
rs (P < 0.05). Women with above-the-median income (P = 0.001) and women who held skilled occupa-
eemed to be more knowledgeable about tobacco health risks (P < 0.001). The number of friends and
who smoked was inversely associated with knowledge on the harmful effects of tobacco (P = 0.001).
sh women were the most knowledgeable about tobacco-related cancer risk, whereas in France and Italy,
t smokers were less knowledgeable.
clusions: Knowledge and beliefs about cancer and smoking varied significantly by smoking status.
act: Results emphasize the need to develop health education programs that enhance cancer knowl-
Imp

edge among women who currently smoke and are in low socioeconomic groups. Cancer Epidemiol Biomarkers

Prev; 19(11); 2811–20. ©2010 AACR.
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currently estimated that ∼1.1 billion people in the
are smokers, and this figure is expected to increase
re than 1.6 billion by 2025 (1). Traditionally, the
ing rate of males has exceeded that of females. In re-
ecades, smoking among men has declined in some
ean countries, but it is still increasing or has stabi-
among women in most European countries (2-4).
ender gap is narrowing and in some countries, such
eden, the female smoking rate has even surpassed
f the male smoking rate.
w years, there have been rapid successes
European countries in increasing tobacco
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l measures. The recent changes in European tobac-
trol policy have shown promising signs of slowing
idemic. In a cross-sectional study of 18 European
ries, countries with more developed tobacco control
es had higher levels of smoking cessation than in
ries with less developed tobacco policies (5). De-
these advances, progress towards greater tobacco
l across Europe is not homogenous and smoking
lence among women remains disproportionately
n some countries such as Austria and Bosnia, rela-
others, such as Armenia and Moldova. In Russia,

ing prevalence doubled among women between

nd 2003 (6). Therefore, the WHO Framework Con-
n on Tobacco Control has stressed the need to take
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res to address gender-specific risks when develop-
bacco control strategies (7).
acco smoking is the single most preventable cause
ease and death among European women (8, 9), and
ch on the health hazards caused by tobacco is very
ive. The IARC concluded that tobacco smoking is
ated with increasing the risk of 18 different types of
r (10). In European women, close to 60% of lung
r cases are attributed to smoking (11). Thus, with
ing rates in women increasing, it is not surprising

ung cancer rates in women have also increased in
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ope has some of the highest levels of female smok-
the world, and to substantially reduce the preva-
of tobacco use and exposure to tobacco smoke, it is
tant that tobacco control measures targeted specif-
to women are implemented in Europe. However,
interventions require an understanding of the con-
f the problem if they are to be appropriately tar-
and effective (14). Therefore, understanding the
ledge and beliefs about smoking and cancer risks
g European women is crucial for the development
ropriate preventive measures (15).
e European countries were selected for the survey in
tudy to represent a range of smoking prevalence
gwomen and tobacco control. Ireland can be consid-
t the forefront of tobacco control in Europe, since
mplemented a 100% ban on smoking in bars and
rants in 2004. Sweden and Italy are intermediate in
co control; they both implemented a ban on smoking
rs and restaurants with some exceptions in 2005.
e implemented a ban with some exceptions in
The Czech Republic does not have a ban, although
oking areas are required in bars and restaurants.

moking prevalence across countries ranged from
in Italy, 23.0% in Sweden, 27.0% in the Czech
lic, 27.0% in France, to 28.0% in Ireland, according
WHOGlobal InfoBase 2006 (https://apps.who.int/
se). The objective was to investigate the differences
knowledge and beliefs about smoking and cancer
g European women, and to determine if the knowl-
and beliefs about smoking were associated with
n demographic characteristics.

rials and Methods

cipants
part of the Women in Europe against Lung Cancer
moking Project (grant agreement number 2006 319),
rted by the European Commission, a cross-sectional
ne telephone survey on health attitudes and knowl-
was conducted from June to July 2008 in five
ean countries: France, Ireland, Italy, the Czech Re-
, and Sweden. In brief, 5,000 women participated
survey, with 1,000 women from each participating
ry. Of the women reached who were eligible for
ipation, the response rates were 64.8% in France,
in Ireland, 41.4% for Italy, 30.6% for The Czech
lic, and 59.0% for Sweden.

ling
tratified sampling approach was used in the study.
oal was to have a sample of women from each coun-
at was nationally representative with regards to age
moking status. The sampling frame included all
women 18 years of age and older who had a listed
one number in the five participating countries. The
hold was selected through random digit dialing.
ropean countries (12, 13).
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gh the actual percentage of current smokers was still
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sked to rank cancers in the order inwhich European
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roportion of 24.5%.
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ure 1 shows the mean of the knowledge and belief
obtained about smoking and cancer across smok-
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as found in both unskilled workers and home-
rs. After adjustment for other demographic
s, having more friends and family who smoked
lso inversely associated with the scores of knowl-
and beliefs about smoking and cancer. However,
und no evidence of the association between the
ledge and belief scores and parents' smoking, age,
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ombining the data from five countries.

ssion

hough the health consequences of smoking have
highly publicized and researched since the release
First Surgeon General's Report in the United States
oking and health in 1964 (17), research suggests
nowledge and perceptions of associated risks of
co use is not evenly distributed in the population
9). This study provides an overview of factors asso-
with the knowledge and beliefs about smoking

ancer among European women during a time of
icant changes in tobacco control policy.
report that smoking status was associated with the
ledge and beliefs about smoking and cancer as ex-
d. Never and former smokers were significantly
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d health hazards. These findings suggest that there
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vious studies have shown that knowledge is a cen-
mponent of effective health promotion that might
an individual's engagement with health behavior
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and beliefs about smoking are clinically relevant in
uch factors may be associated with key behaviors
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al that current smokers should be accurately in-
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n with more friends and family who smoked had
knowledge scores for the risk of smoking. Prior
s based in Europe and several studies based in
nited States, Iran, Thailand, and Mexico found that
s and family exert a strong influence on a woman's
on to start smoking (32-36). However, parent smok-
as not associated with knowledge and beliefs about
ing in the present study. Our results suggest that
s who smoke may affect the knowledge and beliefs
men more than parents who smoke.
en asked to rank cancers in the order in which they
death in women, only one-third of respondents
the correct rank of lung cancer as second, and there
o significant difference among never, former, and cur-
okers. However, it was interesting and challenging
ore women chose the correct ranks for breast cancer,
t lung cancer. The broad-basedefforts of breast cancer
ness campaign among women may be one of the
le explanations. In recent years, screening for breast
r withmammography is widely encouraged by gov-
ntal programs in the European Union (37). The pink
has become a well-known symbol of breast cancer,
with a widespread corporate cause-marketing cam-
(16). It has helped to increase public visibility of the
e. It further suggests that the anti-tobacco campaign
omen, as currently being undertaken by the WHO,
e an effective strategy.
eral patterns emerged between the respondent so-
ographic characteristics and indices of smoking

ancer-relevant knowledge and beliefs. Low socio-
mic status was associated with lower knowledge
(38-41). Rutten and colleagues found that re-

ents with lower levels of income and education
adequate knowledge and appropriate beliefs

smoking and cancer (20). Consistent with anoth-
dy, knowledge about smoking increased with
r educational achievement and annual household
e (39).
ur study, income and occupation, two important
economic status indices, showed a strong asso-
n with knowledge and beliefs about smoking and
r. Overall, those who had lower incomes and less
jobs were likely to have less adequate knowledge

eliefs about the health risks of smoking. However,
nificant association was found in the multivariate
sis by country. The reasons may be explained by
ct that ∼20% of respondents did not report their in-
because income is a sensitive topic. Although we
ed these persons in a separate category in our mul-
ble analyses, had their actual income data been ob-
, the redistribution of these cases among the exact
e categories could potentially alter risk estimates.
regards to occupation, the complexities of obtaining
oding occupational information could also lead to
ssification (41, 42).
reover, our results did not show a strong associa-

etween education status and tobacco-related
ledge and beliefs, except in the Czech Republic.

Cancer
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erning educational background, the results may
have been due to the way the data were collected.
d of asking what level of education had been
ved, participants were asked how old they were
they completed their education. As individuals

omplete different levels of education at different
this may have made our education groups more
r in terms of actual educational level and biased
sults toward the null. Also, age was not associated
nowledge score in European women. However, be-
the percentage of women over the age of 55 among
r smokers was much higher than among never and
t smokers, it suggests that current smokers below
ge of 55 would be the key population to target
gh tobacco control strategies.
ally, we observed differences across the five Europe-
untries in their knowledge and beliefs about smok-
nd cancer. Swedish women were the most
ledgeable about tobacco-related cancer risk, espe-
among former smokers. In France and Italy, current
ers seemed to be less knowledgeable about the risk
oking. The result was consistent with our previous
s (43). Home smoking bans were more common in
en and the Czech Republic in comparison with oth-
ropean countries.
conclusion, we observed that knowledge and be-
n cancer and smoking differed significantly by
ing status. As the rates of smoking are still increas-
ong women in Europe, there is much to be done
vent smoking-attributable mortality rates from al-
reasing. The results from this study may serve as a
l baseline for future studies on the long-term ef-
eness of recent European tobacco control policies,
emphasize the need to develop health education

ams that enhance cancer knowledge among cur-
omen smokers and in low socioeconomic women

rticular. Our results also stress the importance of
menting gender-specific measures in the WHO
ework Convention on Tobacco Control when de-
ing control strategies. Women within each Europe-
untry have unique perspectives and beliefs for
ing and cancer, thus current efforts in Europe
d consider targeting tobacco control approaches
men.
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