
E U R O P E A N J O U R N A L O F C A N C E R 4 4 ( 2 0 0 8 ) 1 3 9 0 – 1 4 0 3

. sc iencedi rec t .com
ava i lab le at www
journal homepage: www.ejconl ine.com
Cancer causes and prevention: A condensed appraisal
in Europe in 2008
Jose M. Martin-Morenoa,*, Isabelle Soerjomataramb, Guðjon Magnussonc,d

aMedical School and Clinical Hospital, University of Valencia, Avenida Blasco Ibanez, 15, 46010 Valencia, Spain
bDepartment of Public Health, Erasmus MC, P.O. Box 2040, 3000CA Rotterdam, The Netherlands
cWHO EURO, Copenhagen, Denmark
A R T I C L E I N F O

Article history:

Received 26 January 2008

Received in revised form

30 January 2008

Accepted 5 February 2008

Available online 7 March 2008

Keywords:

Neoplasms

Epidemiologic factors

Etiology

Primary prevention

Prevention and control

Europe

Prevention policies
0959-8049/$ - see front matter � 2008 Elsevi
doi:10.1016/j.ejca.2008.02.002

* Corresponding author: Tel.: +34 96 386 4997
E-mail address: jose.maria.martin@uv.es

d Present address: Department of Public H
A B S T R A C T

The rising cancer burden in Europe, mainly due to a rapidly ageing population, demands a

clear and coordinated response from researchers, oncologists and other physicians, public

health professionals and policy-makers. Primary and secondary prevention is the front line

in the complex battle against cancer in Europe.

To formulate the best strategies in this fight, the major determinants of cancer are sum-

marised in the order of their relative importance in Europe, including tobacco smoking,

alcohol, diet, physical activity, occupational factors, environmental factors, infectious

agents and genetic and hormonal factors.

Furthermore, this paper offers explicit recommendations on individual behaviour modi-

fication and possible public policies. It also details the numerous examples of European

policies and programmes already in effect which aim to reduce the impact of these risk fac-

tors on cancer. Although there are still pending questions, which need further epidemiol-

ogic research, it is also true that we have more operational knowledge for cancer

prevention than ever before. The prompt implementation of prevention programmes such

as those detailed here should be applied with determination to maximise the prevention

results.

� 2008 Elsevier Ltd. All rights reserved.
1. Introduction

Because cancer is one of the leading causes of death in our

society,1 because its cure is uncertain, costly and painful,

because its burden will only increase with time, an inte-

grated approach to cancer control is essential.2,3 Within this

approach, prevention is potentially our best hope to limit its

impact. To optimise our efforts, it is necessary to take stock

of the evidence on what we know, what we can do and

what needs to be done. This paper aims to comprehensively

assess the known risk factors from an epidemiological

viewpoint and address possible intervention and
er Ltd. All rights reserved
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policy-making for primary and secondary preventions,

using the action plan in the European Code Against Cancer

as a framework.4

The underlying idea behind cancer prevention is to explore

the causes (determinants) of the disease upon which we may

act or that we can control. Primary disease prevention re-

quires that we identify those causes of disease that can be

modified through public health actions, especially actions re-

lated to the environment and to the lifestyle habits. Second-

ary prevention deals with early detection (screening), and its

goal is to detect cancer in its earliest stage, increasing the

probability for successful treatment.
.
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Table 1b – Recent estimates by the IARC from a sample
European country73

Factors Men (%) Women (%)

Smoking 27 6

Alcohol 11 5

Overweight 1 3

Physical activity <1 5

Infection 3 4

Sunlight 1 2

Occupational exposure 3 <1

Environmental exposure <1 <1
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2. Key lifestyle risks and prevention policies

Lifestyle factors play an important role in the causation of

cancer. This is strongly supported by several facts including

international variation in cancer, changes in incidence over

time and change of risk in migrants.5 Thus, there is a strong

justification for cancer prevention activities focused on

reversing behavioural patterns linked to tobacco smoking,

alcohol drinking, unhealthy diet and physical inactivity. Tack-

ling these risk factors has the potential to address the under-

lying causes of many other major diseases besides cancer,

including cardiovascular disease and diabetes.6

2.1. Tobacco smoking

As an acquired behaviour pattern, tobacco smoking is the

largest single avoidable cause of premature death in our soci-

ety.7 In Europe, studies have shown that 87–91% of lung can-

cers in men and 57–86% of lung cancers in women are

attributable to cigarette smoking.8,9 Further, for both sexes,

43–60% of cancers in the oesophagus, larynx and oral cavity

are attributable to the effect of tobacco, either alone or in

combination with alcohol consumption. In addition, a signif-

icant proportion of cancers of the urinary bladder and pan-

creas, and a smaller proportion of cancers of the kidney,

stomach, cervix and nose, as well as myeloid leukaemia, are

also causally related to tobacco smoking.4,7 In total, it is esti-

mated that 29–38% of all cancers in men in Europe are directly

linked to smoking (Tables 1a and 1b).

Since the early 1990s, there has been a decrease in mortal-

ity rates from cancers related to smoking in the male popula-

tion, reflecting the decrease of smoking prevalence amongst

males as a result of anti-smoking efforts implemented in

many European countries since the early 1980s. However, pro-

gress is uneven. According to the European Tobacco Control

Report 2007,10 smoking prevalence in Europe is about 40%

for men and 18% for women, but whilst smoking amongst

men in most countries has stabilised or is falling, there is a
Table 1a – Proportion of cancer incidence attributable to
different avoidable factors in Europe8,4,16,29,63,69–72

Factors Men (%) Women (%)

Smoking 29–38 2–10

Alcohol 5–9 2–4

Overweight 3 6

Physical activity 2a

Diet 30b

Fruit and vegetable 5–12c

Infection 8

Sunlight 8–10d

Environmental and

occupational exposure

5

a Based on mortality for colorectum and breast cancer, for inci-

dence it might be higher because these cancers have a much higher

incidence rate.

b Also includes other nutritional factors such as fat intake.

c Worldwide estimate, may vary with regions.

d Estimates based on Western populations.
slight upward trend amongst women, especially in Eastern

Europe (Fig. 1). The mortality from cancers related to smoking

also reflects this, showing an increase in tobacco-related can-

cers amongst women.

Other vulnerable population pockets remain as well. World-

wide, the rates of premature mortality due to tobacco smoking,

particularly amongst males, are inversely related to education

and/or income.11 Thus, smoking has been identified as a major

contributing factor to the gap in mortality and healthy life

expectancy between the least and the most disadvantaged in

society. In the United Kingdom (UK), for instance, premature

deaths from lung cancer are five times higher amongst blue-

collar workers than amongst those in professional work.12

Fortunately, these dire risks are not irreversible. On quit-

ting or reducing smoking, the increased cancer risk induced

by smoking rapidly decreases or even ceases. The benefit of

smoking cessation is clear within five years and is progres-

sively more noticeable with the passage of time.7

2.1.1. Preventive intervention and policy-making: smoking
Individual and/or group intervention approaches such as

group behavioural therapy and smoking cessation using the

available therapies (Table 2a) have been shown effective to

aid individuals in quitting smoking.13 However, policy

changes have proven to have the greatest impact on the rate

of smoking in a population (Table 2b).

Vigorous advocacy is needed to create and sustain effec-

tive tobacco-control programmes. To be efficient and success-

ful, a tobacco policy must be comprehensive and must be of

long term. The importance of implementing effective inter-

ventions can be shown by their impact on the rates of lung

cancer. In Nordic countries, which have adopted integrated

policies and programmes against smoking and maintained

them since the early 1970s, lung cancer rates are now low.

In the UK, tobacco smoking has declined by 46% since 1970;

consequently, lung cancer mortality amongst men has been

decreasing since 1980, although the rate still remains high.

In France, between 1993 and 1998, there was an 11% reduction

in tobacco consumption following the implementation of

anti-tobacco measures.4,7

For the first time in the history of the World Health Orga-

nisation (WHO), a legally binding international treaty

amongst its Member States has been implemented.14 The

Framework Convention on Tobacco Control (FCTC) is a unique

public health tool that will facilitate international cooperation

through protocols,15 aiming at the necessary systematic
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Fig. 1 – Prevalence of daily smokers amongst adults in Europe.79 Panel A refers to men. Panel B refers to women.
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approach to address issues such as pricing and tax measures;

protection from exposure to tobacco smoke; regulation of to-

bacco products; tobacco use cessation; restriction of tobacco

advertising, promotion and sponsorship; strengthening the

regulations on tobacco product packaging and labelling; con-

trolling illicit trade of tobacco products and banning sales to

and by minors. Despite the fact that the above strategies are

known, there is still room for improvement: all European

Member States should consistently implement the described

recommendations, which have been identified as successful

in the WHO Framework Convention on Tobacco Control.

2.2. Alcohol

Excess alcohol consumption also plays an important role in

the causation of several cancers, most notably, in the oral cav-

ity, pharynx, larynx and oesophagus as well as breast, liver

and colorectal cancer. Up to 9% of cancer incidence in Europe

is attributable to alcohol intake16 (Tables 1a and 1b). Although

there is no clear threshold (a level of alcohol consumption

which is safe), the European Code Against Cancer recom-

mends that men limit their alcohol intake to two drinks a

day, and women to one. In fact, the very same Code reports

in its background references that an increased risk of breast

cancer has been consistently reported in epidemiological

studies conducted in different populations. The more a per-
son drinks, the higher the risk, a risk which increases expo-

nentially when combined with smoking.4

Despite the attempts to combat excess alcohol intake

through policy, though, it is clear that the general population

underestimates, ignores or is unaware of the risks. Currently,

the WHO European Region has the highest alcohol intake per

capita of any WHO Region, twice as high as the world average,

a figure which also corresponds to the burden of alcohol-re-

lated diseases in Europe relative to the rest of the world.17

Clearly, though, some European populations and countries

consume more than others (Fig. 2). Amongst young people,

alcohol consumption is the leading risk factor for diseases

and other causes of death, including leisure time activities,

and in the adult population it is only surpassed by high blood

pressure and smoking. In spite of this, an increase in alcohol

consumption has been observed in the EU since 2003,18 obvi-

ating the need for public actions such as those in the Nordic

countries, which have proven effective in controlling alcohol

intake.19

2.2.1. Preventive intervention and policy-making: alcohol
Sweden is one example of success in reducing alcohol intake

at a population level through policy-making. After restricting

beer sales based on alcohol content in 1977, consumption

decreased by approximately 15%.20 In 1992, the European

Region launched a region-wide action plan on alcohol. Two



Table 2a – Intervention and its impact on five avoidable risk factors of cancer in adults: individual measures

Smoking Alcohol Body weight Physical activity Fruit and vegetable

Intervention Impact
(quit
rate)a

Intervention Impact
(mean

difference)

Intervention Impact
(weight
change)

Intervention Impact
(mean

difference)

Intervention Impact
(serving/day)

Group

behavioural

therapy

2.17 Brief intervention

in general practice

or primary care

41 g/week Lifestyle

modification

(diet and

exercise)

0–5.8 kg Point of decision

prompts

54% increase in

stair climbing

Individual intervention

(counselling, lectures,

phone counselling, printed

material)

0–0.44

Bupropion 2.06 Food provision

and incentive

6.4 kg Social support in

community

including

workplace

20% increase in

exercise

frequency

Combined individual and

environmental changes

0.7–0.85

Intensive

physician

advice

2.04 Lectures (includes

reducing TV

watching, etc.)

Inconsistent

Nicotine

replacement

therapy

1.77

Individual

counselling

1.56

Telephone

counselling

1.56

Nursing

interventions

1.47

Tailored self-help

interventions

1.42

Refs. [13,34,74–77].

a Likelihood of quitting smoking amongst those who receive interventions compared to those who did not received intervention Weight difference between the intervention versus control group

after follow-up.
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consecutive action plans (1992–1999 and 2000–2005) and two

ministerial conferences – the European Charter on Alcohol

(1995) and the Declaration on Young People and Alcohol

(2001) – have all had policy implications and offered paths

for the development and implementation of effective mea-

sures in European countries. The most recent instrument is

the Framework for Alcohol Policy in the WHO European Re-

gion.17 These actions focus on alcohol-free settings within a

range of environments: the environment of young people,

including sports and leisure; the transport environment, both

at land and sea; the workplace, promoting the idea that from

a public health point of view, alcohol should not be a part of

normal working life; and of course pregnancy. In the absence

of demonstrated safe limits, abstinence from alcohol during

pregnancy is recommended and actively encouraged.17,21 Fi-

nally, at the European Union (EU) level, a very important pol-

icy instrument in Europe to support Member States in

reducing alcohol-related harm was communicated in 2006.22

2.3. Diet and nutrition

It has been estimated that up to one-third of all cancer mor-

tality may be related to what we eat.23 Most research is still

inconclusive about specific dietary items, although this do-

main is very dynamic, with new reports about diet, nutrition

and the risk of cancer appearing almost weekly.24 In line with

the nutritional experts in other fields, however, the ECAC, the

WHO and the American Food and Drug Administration (FDA)

recommend the ‘‘five-a-day’’ regimen of fruits and vegetables,

high-fibre whole-grain cereals, olive oil and fish. Saturated

fats, added sugar and salt and trans-fatty acids should be

avoided (Table 3).

Recent developments in new DNA chip technology and

functional proteomics may shed new light on the complex

nutrient–gene interactions. This may improve the ability to

conduct cancer surveillance and provide new pieces of poten-

tially useful information for the understanding of cancer cau-

sation and prevention.23,25 These advances will become

increasingly more important, as nutritional practices are

changing rapidly in Central and Eastern European countries

towards a more ‘westernised’ type of diet, with adverse ef-

fects on death rates from chronic disease.26

Fig. 3 illustrates the fruit and vegetable availability in Eur-

ope and its trend during the last two decades. Availability

serves as a proxy for consumption. In countries where con-

sumption was high such as in Italy, Greece or Spain, the de-

crease in fruit and vegetable intake is notable. On the other

hand, though increase of fruit and vegetable availability can

be observed in Northern European countries, consumption

is still much lower than in southern Europe.27

2.3.1. Preventive intervention and policy-making: diet and
nutrition
In healthy adults, primary prevention interventions to in-

crease fruit and vegetable intake increased servings by

approximately 0.1–1.4/day (Table 2a). Combining individual

with environmental changes seems to work better in chang-

ing personal individual diets. A key complementary message

is to develop affordable, safe and healthy choices for consum-

ers, and to practise responsible marketing of food products,
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Fig. 2 – Recorded alcohol consumption (in litres of pure alcohol per year) per adult (15+ years) in Europe.79

Table 3 – Dietary items and their effect on cancer4,23–25

X Fruit and vegetable May reduce the risk of various

epithelial cancers: oesophagus,

stomach, colon, rectum and pancreas

X High-fibre and whole

grain cereals

May reduce the risk of mainly

colorectal cancer

X The ‘‘Mediterranean

diet’’ (rich in olive oil,

fish, vegetables and

fruits and low in

animal fat)

Incidence and mortality of digestive

tract cancers is lower in Southern

Europe than in other European

regions. More research is necessary to

substantiate evidence

X Red and processed

meat

Increased colorectal cancer risk

X Salt, fats and

sugar (?)

Salt probably increase stomach

cancer. Results on fat and sugar and

cancer are inconclusive
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especially to children. Simple, clear, non-misleading and con-

sistent food labels should be issued to provide the consumer

with information on the composition of food.28

2.4. Physical activity, overweight and obesity

Evidence linking obesity and overweight to the development

of cancer, heart disease and diabetes is more concrete,6 indi-

cating that 3–5% of all cancers in Europe can be attributed to

overweight and obesity (Tables 1a and 1b). In Western Europe,

approximately 11% of all colon cancers, 9% of breast cancers,

39% of endometrial cancers, 37% of oesophageal adenocarci-

nomas, 25% of kidney cancer and 24% of gallbladder cancer

are attributable to this.4,29 One of the main causal mecha-

nisms is that the excess weight causes the body to produce

and circulate more of the hormones oestrogen and insulin,

which can stimulate cancer growth.30 Body composition

may be an indicator of how the body handles calories, and

this may be more important for controlling cancer risks than

the overall energy intake.30,31

There is consistent evidence that regular physical activity

is associated with a reduction in the risk of developing colon
cancer, and many studies also suggest a reduction in the risk

of cancers of the breast, endometrium and prostate. Although

this effect seems to be strongly linked to the impact of phys-

ical activity on body weight, the preventive effect of regular

exercise for some cancers seems to act independently of

weight control.4,32 Exercise habits vary in Europe (Fig. 4).

The Dutch seem to have the highest level of physical activity

whereas the Swedish have the lowest.33

Unfortunately, overweight and obesity in Europe have now

become serious public health challenges (Fig. 5). Some 30–80%

of adults in the countries of the WHO European Region are af-

fected. Amongst children and adolescents, about 20% are

overweight and a third of these are actually obese,26 10 times

as many as in the 1970s. By 2010, the impact of obesity is ex-

pected to affect 150 million adults and 15 million children.

2.4.1. Preventive intervention and policy-making: physical
activity, overweight and obesity
An important public health message is to recommend some

brisk physical activity every day and maintenance of a body

mass index (BMI – weight in kilograms divided by the square

of height in metres)4 in the range of 18.5–25 kg/m2. People

who are already overweight or obese should reduce their

BMI to below 25 kg/m2. A lifestyle that incorporates a healthy

diet, exercise and weight control reduces both cancer risk and

the risk of other chronic diseases.30

So far, no population-based scale intervention study on

the prevention of overweight has been completed. Reviews

suggest that targeting individual and social as well as physical

environment would bring the biggest impact on reducing

overweight and increasing physical activity.34 Taxation of

food that contains fat may further reduce the consumption

of fatty food.35

In Europe, the elaboration of a non-binding set of recom-

mendations for health promotion in the form of a Global

Strategy on Diet and Physical Activity was adopted by the

Member States in 2003.36 This non-binding approach provides

an important template for countries to develop national plans

of action and approaches for dealing with this important pub-

lic health problem.37
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Fig. 4 – Total recreational activity in men and women aged 50–64 years in Europe*.
33 (*Recreational activity comprises cycling,

walking, gardening and sports. Male data for France were not available from the study.)
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3. Occupational and environmental factors

Occupational and environmental carcinogens are amenable

to preventive strategies, hence cancers arising from these

causes are highly avoidable.
3.1. Occupational factors

Approximately 5% of cancers in Europe have been attributed

to work environments, but like most occupational health haz-
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ards, the importance of exposure to carcinogenic risk factors

is probably underestimated.4,38

Although the situation has improved considerably since

the 1990s, when around 23% of those employed in the EU

(approximately 32 million workers) were thought to be ex-

posed to carcinogenic agents at levels above the natural back-

ground, there are still numerous occupations and substances

which present risks38,39 (Table 4).

Primary responsibility for the prevention of occupational

cancer rests on the manufacturers and distributors of carcino-

genic substances and the companies who use them. In recent

decades, extensive preventive measures in the workplace have

led to the prevention of many cancers related to workplace

exposures.4 Most recently, the Global Plan of Action on Work-

ers’ Health 2008–2017 was endorsed at the 60th World Health

Assembly in 2007 as an update to the WHO Global Strategy on

Occupational Health for All. The WHO Regional Office for Eur-

opewill implement the Global Plan of Action in European coun-

tries together with governments, trade unions, employers,

professional associations and other stakeholders.40 In this re-
spect, the excellent Nordic research on occupational risk fac-

tors can serve as a model for other countries, given that they

maximise the potential of cancer registries, resolving issues

of confidentiality and access to data and operating with the full

consent of the involved parties.41

3.2. Environmental factors

Although the area of environmental risk factors is somewhat

murkier and promises less spectacular results, the impor-

tance of a clean environment is no less vital for the overall

health and should be pursued vigorously. Below are the most

relevant areas in need of attention from the cancer preven-

tion perspective.

3.2.1. Air pollution
• Even at low-level urban exposure, air pollution is associated
with a slightly increased risk of lung cancer mortality (rela-

tive risk of about 1.35 when compared to populations in

non-polluted areas).42,43



Table 4 – Occupational-related cancers and occupational carcinogenic agents at workplaces and industrial processes4,38

Primary cancers related to
occupational exposure

Most common carcinogenic
agents in the workplace

Some occupational carcinogenic
and industrial processes (IARC)

Lung Solar radiation Boot and shoe manufacture and repair

Urinary bladder Passive smoking Painter

Nasal cavity Crystalline silica Furniture manufacture

Non-melanoma skin cancer Diesel exhausts Rubber industry

Oral cavity Radon Aluminium production

Oesophagus Wood dust Iron and steel founding

Stomach Benzene Hematite underground mining

Colon and rectum Asbestos Isopropyl alcohol manufacturing

Pancreas Polycyclic aromatic hydrocarbons Manufacture of auramine

Breast Chromium VI Nickel refining

Testis Cadmium

Kidney Butadiene

Prostate Formaldehyde

Brain Nickel compounds

Bone Coal gasification

Soft-tissue sarcoma
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• Especially harmful to residents living near industrial point

sources.

• Air-borne carcinogens include combustion products such

as polycyclic organic matter (POM), particulate matter

(PM), radionuclides, 1,3-butadiene and aldehydes, organic

fibres (mainly asbestos) and radon.

• Some clear short-term, acute health effects have been

observed due to the effects of PM as well as a significant

increase in the risk of death from cardiovascular disease

and lung cancer.44

• Scientists and policy-makers cite the need for more

research to guide public health policies.

3.2.2. Water contaminants

• There is evidence that drinking water contains a mixture of

known or suspected carcinogenic substances,45 typically

found at trace level concentrations such as

– inorganic arsenic, involved in the causation of non-mel-

anoma skin cancer and cancers of the bladder, lung and

kidney;

– synthetic organic chemicals (especially disinfection by-

products), linked with cancers of the urinary bladder

and possibly the large bowel;

– radium, which increases the risk of osteosarcoma;

– radon, whose airborne levels link it with lung cancer,

and nitrate which increases the risk of gastrointestinal

and other cancers.
• Evidence is still inconclusive for many widespread expo-

sures (agricultural pesticides, asbestiform fibres, magne-

sium, calcium and water hardness) although these last

three are actually considered to be the protective factors.

Several strategies are available to reduce exposure to

chemical factors by the contamination of water, such as

• The reduction of disinfectant by-products through the

application of alternate disinfection procedures or the more

selective use of existing disinfection methods.
• The removal of organic, inorganic and particulate contami-

nants through the use of more advanced water-treatment

technologies.45,46

An initial EU Water Framework Directive (Directive 2000/

60/EC of the European Parliament and Council) was adopted

in 2000, and is still in the process of being improved.46 This

was followed by a conference in March 2007, where the Euro-

pean Commission and the European Environment Agency, to-

gether with 400 contributors, launched the Water Information

System for Europe (WISE), which aims to foster a public

health view for the appropriate development of public health

in this field.47

3.2.3. Ionising radiation
One per cent of all fatal cancers are attributable to exposure of

the population to sources of ionising radiation, which falls

into three categories:

• High dose of ionising radiation (X-rays, gamma rays and

neutrons). There is comprehensive evidence for the associ-

ation between high doses of ionising radiation and cancer

in humans.48 The United Nations Scientific Committee on

the Effects of Atomic Radiation (UNSCEAR) estimates the

population risk of dying from cancer after an acute dose

of 1000 mSv is about 9% for men and 13% for women4,49;

man-made sources of ionising radiation (nuclear power

production). The consequences of nuclear power and possi-

ble accidents (e.g. Chernobyl) are well documented and

potentially very dangerous for the general population.

• Radiation for diagnostic purposes (e.g. mammograms, com-

puterised tomography (CT) scans). This is a matter of public

concern, although conventional wisdom advises that for

now, the benefit outweighs the risk.

Statistical models from sources such as the UNSCEAR are

now available to precisely gauge the health effects of ionising

radiation,49,50 providing a good tool to estimate population

risk of cancer in relation to a given dose. Moreover, the
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International Commission on Radiological Protection (ICRP)

recommends avoiding unnecessary exposure to radiation.51

Other regulations by the International Atomic Energy Agency

(IAEA), and specific European regulations (such as the Council

Directive 96/29/EURATOM), or (the Council Directive 2003/

1227EURATOM) warrant strict compliance.4

3.2.4. Solar radiation
Sunlight exposure is the main environmental cause of skin

cancer. People with fair skin and a tendency to burn in the

sun4 are particularly vulnerable to the most common types

of skin cancer: squamous cell carcinoma, basal cell carci-

noma and melanoma.

Although usually not fatal, treatment for these cancers is a

considerable human and financial burden for individuals and

the healthcare systems, and skin cancer remains an impor-

tant challenge for cancer prevention and control.52,53 The best

preventive message would be to avoid excessive sunburn,

especially in summer.4

On the other hand, recent evidence supports the hypothe-

sis that some exposure to sunlight may actually protect

against the development of several major cancers including

colorectal, breast and prostate cancer, possibly through the

formation of vitamin D.54 If sunlight has a protective effect

against colorectal and prostate cancer, it is important to bal-

ance the positive and negative effects of sun exposure in pub-

lic health messages.

Recently, the incidence rates of melanoma has started

to level off or decrease starting amongst young people in

the Nordic countries.55 Within Europe, EUROMELANOMA

(www.procms.be/euromelanoma) has been doing cam-

paigns against skin cancer by increasing the awareness

on skin melanoma and the risk of excessive sunbathing.

Possibly, the efforts of such campaigns are starting to show

an effect.

3.2.5. Electromagnetic fields and other non-ionising radiation
The link between exposure to non-ionising radiation (such as

power lines and electrical equipment) is inconclusive.56,29

However, the association between childhood leukaemia and

high exposure to extremely low frequency (ELF) magnetic

fields has been suggested in certain studies.57 These studies

have shown a pattern of a twofold increase in childhood leu-

kaemia associated with the extremely rare existing fields

above 0.3–0.4 lT.4 Nevertheless, the excess may be attribut-

able to patient selection and publication bias, and a plausible

biological mechanism is not known.58

Despite the lack of conclusive evidence, the International

Commission on Non-Ionising Radiation Protection (ICNIRP)

has issued preventive guidelines for limiting exposure to

non-ionising radiation.56

4. Other cancer determinants and related
preventive strategies

4.1. Exogenous hormones

Oral contraceptives (OC): studies have shown that breast cancer

and cervical cancer (for HPV positive women) risk increase up

to 20% amongst current or recent OC users compared to
non-users. Conversely, the use of OC reduces the risk of

ovarian cancer by about 30%.59

Hormone replacement therapy (HRT): a combined oestrogen–

progestogen HRT is associated with an excess risk of breast

cancer in current, long-term users. Unopposed oestrogens

are strongly related to an excess risk of cancer of the uterus.

HRT has also been reported to be associated positively with

the risk of ovarian cancer. Recently, a major decrease in breast

cancer incidence in the USA has been attributed to the re-

duced intake of HRT.60 However, in European countries where

consumption has always been low, such a decrease is not yet

apparent.61

It should be noted that endogenous hormones determined

by the women’s reproductive behaviour (e.g. early age at men-

arche, late age at first birth, low number of children and late

age at menopause) strongly affect the risk of breast cancer,

the most common cancer in European women. However,

opportunities to modify these factors seem to be small.62

4.2. Infectious agents

Even the most conservative estimates state that at least 8% of

human malignancies worldwide are attributable to persistent

infections with bacteria, viruses or parasites (Table 1a).63,64 In

the European Union, this is mainly related to cancers of the

cervix uteri, liver and stomach and certain haemo-lympho-

poietic malignancies. Awareness of the role of infectious

agents in cancer has expanded rapidly in the last three dec-

ades, leading to the formulation of new strategies, such as

vaccines, to control the spread of several cancer-causing

infectious agents (Table 5). To reduce their impact, it is impor-

tant to strengthen surveillance, prevention and control of

communicable diseases, and particularly to use safe and

effective vaccines when they are available.

4.3. Immunologic factors, hereditary risk of cancer and
genetic modifiers of cancer risk

Immunodeficiency disorders can be inherited or acquired

from immunosuppressive drugs given after an organ trans-

plant or from the spread of HIV infection. The latter have

marked effects on incidence of skin cancer, non-Hodgkin

lymphoma and Kaposi’s sarcoma, whilst the former are rare

and linked to lympho-proliferative malignancies.65

Hereditary neoplastic syndromes account for a relatively

small percentage of new cancer cases. Approximately 5% of

all cancer is considered to be strictly hereditary. On the other

hand, research in this area has increased the understanding

of genetic factors in common cancers.66 In the last decade,

discoveries have shown the genes that underlie these hered-

itary forms of cancer, offering an approach to more accurate

diagnosis, an effective screening tool, and in some cases, en-

abling diagnosis before the patient has symptoms. The next

phase of genetic discovery will be the identification of genetic

modifiers that contribute (although not decisively) to the her-

itable component of the cause of cancer, conferring a mild-to-

moderate increase in predisposition to cancer.67

The main challenge is to quantify the risk associated with

genetic variations in different environmental settings, and to

intensify our research on gene–environment interactions in

http://www.procms.be/euromelanoma


Table 5 – Infectious agents related to cancer incidence and their preventive measure64

Infectious agents Possible consequences Preventive measures

Human papilloma virus (HPV)

Spread: sexual contact.

HPV is in ±99% of cervical cancer biopsy

specimens. HPV 16, 18, 31, 33, 45 account for

over 85% of cervical cancer specimens in Europe.

Primary: effective vaccine; efficiency or

cost-effectiveness for population-based use

is still under study.

Secondary: organised screening programmes

(with early detection and appropriate treatment)

Hepatitis B and C (HBV and HCV)

Spread: sexual contact and

blood, respectively.

Chronic infections with the HBV and HCV are

associated with an increased risk of liver cancer.

Primary: vaccine for HBV, not for HCV yet. HCV

prevention through control of blood infection and

avoidance of exposure. No national immunisation

programmes in Europe

Secondary: early diagnosis and pegylated

interferon-2a, with or without ribavirin

Helicobacter pylori (HP) 65% of new cases of stomach cancer in Europe

may be attributable to HP

Primary: none yet (vaccines under development)

Secondary: early diagnosis and proton-pump

inhibitors and antibiotics
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relation to cancer risk. Biobanks and large-scale population-

based studieswill be required to make progress in this field.68,69

5. The ECAC and the European fight
against cancer

The European Code Against Cancer (ECAC) stands out

amongst other initiatives for its clarity and accessibility as a

short set of recommendations for the general public. Set up

in 1987, the ECAC was formulated by a committee of experts

commissioned by the EU. It created a ‘code’ –a series of cancer

prevention messages and guidelines, targeting all EU citizens.

The first ECAC was formally approved in 1988, and consisted

of 10 recommendations (six addressing cancer prevention

and four addressing early diagnosis) to reduce cancer inci-

dence and mortality (see Appendix A).

Since then, it has been updated twice by specialists in pub-

lic health and oncology, cancer associations and cancer pre-

vention units of European Ministries of Health. A key

message, which emerged from the last process in 2003, was

an assertive emphasis on individual behaviour and healthy

lifestyle habits.4

The establishment and maintenance of an effective scien-

tific collaboration at the European level will assure that the

maximum benefit is delivered to citizens, preventing cancer

as much as possible. Appendix B outlines a few key sources

to facilitate the assessment of progress against cancer in

Europe.

6. Conclusions

There is a large body of knowledge about the causes of cancer

and strategies to prevent it. A set of life-style and environ-

mental factors involved in the causation of cancer has already

been well defined, including tobacco smoking, alcohol con-

sumption, dietary and nutritional factors, lack of physical

activity, occupational and other environmental risk factors

and infectious agents.

Preventive interventions operating on many of these factors

will also contribute to a decrease in some other non-communi-

cable diseases, such as diabetes mellitus, cardio-vascular dis-
ease and chronic obstructive pulmonary disease, therefore

having a tremendous positive impact on population health.

The European Code Against Cancer provides a practical

framework for health promotion and cancer prevention in

Europe, as well as alternative strategies to target the main

causes of cancer, which have proven effective when properly

implemented.

To achieve truly successful prevention, though, additional

steps are necessary:

– Involve stakeholders from many sectors of society and cre-

ate an integrated response to cancer prevention.
– Target all dimensions responsible in increasing the burden

of cancer, including social and economic dimensions.
– Generate commitment to policy change at a governmental

and industry level.
– Reinforce advocacy.
– Create a broader European frame of reference for lifestyle-

related chronic diseases, i.e. bring together the European

Code Against Cancer, the Framework Convention on

Tobacco Control and the Global Strategy on Diet and Physi-

cal Activity.

We are aware of the complexity to implement all these

proposals, at least in the short term. But we should try to

move the field forward, and follow up the necessary steps.

Of course, actions speak louder than words, and we should

passionately advocate effective preventive actions for a suc-

cessful cancer control.
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Appendix A. The European Code Against Cancer4

Many aspects of general health can be improved, and certain

cancers avoided, if you adopt a healthier lifestyle:

(1) Do not smoke; if you do smoke, stop doing so as soon

as possible.

If you cannot stop smoking, never smoke in the pres-

ence of non-smokers.

(2) Avoid obesity.

Obesity is defined as a Body Mass Index equal to or

more than 30 kg/m2.

(3) Do brisk but moderate physical exercise every day.

It is advisable to do 30 min physical exercise a day, at

least three times a week. More vigorous activities may

offer additional benefits regarding cancer prevention.

(4) Increase your daily intake and variety of fruits and veg-

etables: eat at least 5 servings a day. Cut back on eating

foods containing animal fats.

WHO advocates the ‘‘5-a-day’’ plan as the recom-

mended daily amount to reduce the risk of developing

cancer. Ideally, this plan consists of eating two fruit

portions and three vegetables a day.

(5) If you drink alcohol, be it wine, beer or spirits, drink in

moderation, a maximum of two drinks a day for men,

and one for women is recommended.

Smoking and drinking alcohol simultaneously multi-

plies the effect of the other and is strongly discouraged.

No safe limits are recommended for alcohol consump-

tion in minors. Women should not drink at all whilst

pregnant.

(6) Care must be taken to avoid excessive sun exposure. It

is particularly important to protect children and adoles-

cents. Those people who are prone to sunburn must

take precautions when sunbathing throughout life.

People should moderate their sun exposure to reduce

their total life-time sun exposure and particularly avoid

sun-burn.

(7) Strictly apply the legislation designed to prevent any

exposure to carcinogenic substances. Follow all health

and safety instructions about the use of such sub-

stances. Follow the radiation protection regulations.

This message not only addresses all those in charge of

laws and who guarantee that they are observed, but also

to citizens so that they can protect their own health. The

use of individual protection systems in the workplace is

essential where hazardous substances exceed natural

levels. Knowledge about carcinogenic substances and

how to reduce exposures to them is vital.

Public health programmes to prevent the development

of cancer.

Great efforts have been made in the organisation of

screening programmes and in the search for new

diagnostic methods to enable early diagnoses (mainly
secondary prevention). Moreover, there are preventive

public health programmes which belong to the primary

prevention dimension (particularly through vaccination

programmes). For detailed data on the efficacy of screen-

ing programs and secondary prevention, please see Hak-

ama and colleagues’ analysis ‘‘Cancer screening:

evidence and practice in Europe 2008’’ in this issue.

(8) Women over 25 should participate in cervical screening

programmes.

(9) Women over 50 should participate in breast screening

programmes.

(10) Men and women over 50 should participate in colon

cancer screening programmes.

(11) Participate in vaccination programmes against

Hepatitis B.
Appendix B. Selected sources to assess progress
against cancer in Europe

• The Seventh Framework Programme for Research (FP7) 2007–

2013: coordinates some EU funding on cancer research.

http://cordis.europa.eu/fp7/cooperation/health_en.html.

• The International Agency for Research on Cancer (IARC):

funds numerous projects, such as the European Cancer

Network, Eurocan Plus and WELAS (Women in Europe

Against Lung Cancer and Smoking) www.iarc.fr/.

• EUROCHIP: monitors cancer incidence to reduce inequali-

ties.www.tumori.net/eurochip/.

• European Network of Cancer Registries (ENCR): improves

quality and access to cancer incidence data. Contact Lydia

Voti: votil@iarc.fr.

• Eurostat: controls mortality data (including cancer) for the

EU Member States. http://epp.eurostat.ec.europa.eu/cache/

ITY_OFFPUB/ATLAS/EN/ATLAS-EN.HTM.

• EU Health Portal on cancer: web page provides a single access

point for EU wide range of information and data on cancer-

related issues and activities at both European and Member

States.http://ec.europa.eu/healtheu/health_problems/cancer/

index_en.htm.
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20. Mäkelä P, Tryggvesson K, Rossow I. Who drinks more or less
when policies change? The evidence from 50 years of Nordic
studies. In: Room R, editor. The effects of Nordic alcohol policies:
analyses of changes in control systems. Helsinki: Nordic Council
for Alcohol and Drug Research; 2003. p. 17–70.

21. Cook PJ, Reuter P. When is alcohol just another drug? Some
thoughts on research and policy. Addiction 2007;102:1183–8.

22. Communication from the Commission to the Council, the
European Parliament and the Committee of the Regions. An
EU strategy to support Member States in reducing alcohol
related harm – COM(2006) 625. Brussels: Commission of the
European Communities; 2006.

23. Willett WC. Diet and nutrition. In: Schottenfeld D, Fraumeni J,
editors. Cancer epidemiology and prevention. 3rd ed. New
York: Oxford University Press; 2006. p. 405–21.

24. World Cancer Research Fund/American Institute for Cancer
Research. Food, nutrition, physical activity, and the prevention of
cancer: a global perspective. Washington (DC): AICR; 2007.

25. Go VL, Wong DA, Butrum RJ. Diet, nutrition and cancer
prevention: where are we going from here? J Nutr
2001;131:3121–6.

26. WHO Regional Office for Europe. The challenge of obesity in the
WHO European Region and the strategies for
response. Copenhagen: World Health Organization; 2007.

27. Trichopoulou A, for the DAFNE team. Dafne – data food
networking [On-line]. <http://www.nut.uoa.gr/english/
index.asp?page=202> [accessed 15.12.2007].
28. Ullrich A, Waxman A, da Costa V, et al. Cancer prevention in
the political arena: the WHO perspective. Ann Oncol
2004;15(Suppl. 4):iv249–56.

29. Bergstrom A, Pisani P, Tenet V, Wolk A, Adami HO. Overweight
as. an avoidable cause of cancer in Europe. Int J Cancer
2001;91:421–30.

30. Ballard-Barbash R, Friendenreich C, Slattery M, Thune I.
Obesity and body composition. In: Schottenfeld D,
Fraumeni J, editors. Cancer epidemiology and prevention.
3rd ed. New York: Oxford University Press; 2006. p.
422–48.

31. Lahmann PH, Lissner L, Gullberg B, Olsson H, Berglund G. A
prospective study of adiposity and postmenopausal breast
cancer risk: the Malmo Diet and cancer study. Int J Cancer
2003;103:246–52.

32. Melzer K, Kayser B, Pichard C. Physical activity: the health
benefits outweigh the risks. Curr Opin Clin Nutr Metab Care
2004;7:641–7.

33. Haftenberger M, Schuit AJ, Tormo MJ, et al. Physical activity of
subjects aged 50–64 years involved in the European
Prospective Investigation into Cancer and Nutrition (EPIC).
Public Health Nutr 2002;5(6B):1163–76.

34. Kahn EB, Ramsey LT, Brownson RC, et al. The effectiveness of
interventions to increase physical activity: a systematic
review. Am J Prevent Med 2002;22:73–107.

35. Marshall T. Exploring a fiscal food policy: the case of diet and
ischaemic heart disease. BMJ 2000;320:301–4.

36. World Health Assembly. Resolution 57.17: global strategy on diet,
physical activity and health. Geneva: World Health
Organization; 2004.

37. Waxman A. WHO’s global strategy on diet, physical activity
and health response to a worldwide epidemic of
non-communicable diseases. Scand J Nutr 2004;48:58–60.

38. Siemiatycki J, Richardson L, Straif K, et al. Listing
occupational carcinogens. Environ Health Perspect
2004;112:1447–59.

39. Siemiatycki J, Richardson L, Boffetta P. Occupation. In:
Schottenfeld D, Fraumeni J, editors. Cancer epidemiology and
prevention. 3rd ed. New York: Oxford University Press; 2006.
p. 322–54.

40. WHO Regional Office for Europe. Occupational health. Berlin,
Copenhagen and Rome: World Health Organization; 2007.

41. Pukkala E. Cancer risk by social class and occupation. A survey of
109,000 cancer cases among Finns of working age. Basel: Karger;
1995.

42. Samet JM, Cohen AJ. Air pollution. In: Schottenfeld D,
Fraumeni J, editors. Cancer epidemiology and prevention.
3rd ed. New York: Oxford University Press; 2006. p. 355–81.

43. WHO Regional Office for Europe. Particulate matter air pollution:
how it harms health. Fact sheet EURO/04/05. Berlin,
Copenhagen, Rome: World Health Organization; 2005.

44. Anderson HR, Atkinson RW, Peacock JL, Marston L,
Konstantinou K. Meta-analysis of time series studies and
panel studies of particulate matter (PM) and ozone (O3).
Report of a WHO task group. Copenhagen: WHO Regional
Office for Europe; 2004.

45. Cantor KP, Ward MH, Moore LE, Lubin JH. Water
contaminants. In: Schottenfeld D, Fraumeni J, editors. Cancer
epidemiology and prevention. 3rd ed. New York: Oxford
University Press; 2006. p. 382–404.

46. European Water Conference. Brussels, 22, 23 March 2007
[On-line]. <http://ec.europa.eu/environment/water/water-
framework/2007conference/index_en.htm> [accessed
20.01.2008].

47. European Commission & European Environment Agency. The
water information system for Europe –WISE. Copenhagen:
WISE-RTD web portal. <http://water.europa.eu/>; 2007
[accessed 19.01.2008].

http://www.nut.uoa.gr/english/index.asp?page=202
http://www.nut.uoa.gr/english/index.asp?page=202
http://ec.europa.eu/environment/water/water-framework/2007conference/index_en.htm
http://ec.europa.eu/environment/water/water-framework/2007conference/index_en.htm
http://water.europa.eu/


E U R O P E A N J O U R N A L O F C A N C E R 4 4 ( 2 0 0 8 ) 1 3 9 0 – 1 4 0 3 1403
48. Boice JD. Ionizing radiation. In: Schottenfeld D, Fraumeni J,
editors. Cancer epidemiology and prevention. 3rd ed. New
York: Oxford University Press; 2006. p. 259–93.

49. UNSCEAR. The United Nations Scientific Committee on the
effects of atomic radiation: mandate of the committee.
Vienna: UNSCEAR Secretariat – United Nations [On-line].
<http://www.unscear.org/>; 2007 [accessed 18.01.2008].

50. Akushevich I, Manton KG, Kulminski A, Kovtun M,
Kravchenko J, Yashin A. Population models for the health
effects of ionizing radiation. Radiats Biol Radioecol
2006;46:663–74.

51. ICRP. The new recommendations of ICRP (The International
Commission on Radiological Protection). Stockholm: ICRP; 2005.

52. Green AC, Whiteman DC. Solar radiation. In: Schottenfeld D,
Fraumeni J, editors. Cancer epidemiology and prevention. 3rd
ed. New York: Oxford University Press; 2006. p. 294–305.

53. Giblin AV, Thomas JM. Incidence, mortality and survival in
cutaneous melanoma. J Plast Reconstr Aesthet Surg
2007;60:32–40.

54. van der Rhee HJ, de Vries E, Coebergh JW. Does sunlight
prevent cancer? A systematic review. Eur J Cancer
2006;42:2222–32.

55. De Vries E, Bray F, Coebergh JWW, Parkin DM. European
Network of Cancer Registers. Changing epidemiology of
malignant cutaneous melanoma in Europe 1969–1997: rising
trends in incidence and mortality, but recent stabilisations in
western Europe and decreases in Scandinavia. Int J Cancer
2003;107:119–26.

56. ICNIRP. International Commission on non-ionizing radiation
protection: aim & roots. Oberschleissheim: ICNIRP; 2007.

57. Savitz DA, Ahlbom A. Electromagnetic fields and
radiofrequency radiation. In: Schottenfeld D, Fraumeni J,
editors. Cancer epidemiology and prevention. 3rd ed. New
York: Oxford University Press; 2006. p. 306–21.

58. IARC. Non-ionizing radiation, part 1: static and extremely low
frequency (ELF) electric and magnetic fields. IARC monographs on
the evaluation of carcinogenic risks to humans, vol.
80. Lyon: International Agency for Research on Cancer; 2002.

59. Deligeoroglou E, Michailidis E, Creatsas G. Oral contraceptives
and reproductive system cancer. Ann N Y Acad Sci
2003;997:199–208.

60. Robbins AS, Clarke CA. Regional changes in hormone therapy
use and breast cancer incidence in California from 2001 to
2004. J Clin Oncol 2007;23:3437–9.

61. Soerjomataram I, Coebergh JWW, Louwman MWJ, Visser O,
van Leeuwen FE. Does the decrease in hormone replacement
therapy also affect breast cancer risk in the Netherlands?
J Clin Oncol 2007;25:5038–9.

62. Soerjomataram I, Pukkala E, Brenner H, Coebergh JWW.
On the avoidability of breast cancer in industrialized
societies: older mean age at first birth as an indicator of
excess breast cancer risk. Breast Cancer Res Treat
2008;107:309–30.

63. Parkin DM. The global health burden of infection-associated
cancers in the year 2002. Int J Cancer 2006;118:3030–44.
64. Mueller NE, Birmann BM, Parsonnet J, Schiffman MH, Stuver
SO. Infectious agents. In: Schottenfeld D, Fraumeni J, editors.
Cancer epidemiology and prevention. 3rd ed. New York: Oxford
University Press; 2006. p. 507–48.

65. Morgan GJ, Linet MS, Rabkin CS. Immunologic factors. In:
Schottenfeld D, Fraumeni J, editors. Cancer epidemiology and
prevention. 3rd ed. New York: Oxford University Press; 2006.
p. 549–61.

66. Fostira F, Thodi G, Konstantopoulou I, Sandaltzopoulos R,
Yannoukakos D. Hereditary cancer syndromes. J BUON
2007;12(Suppl. 1):S13–22.

67. Caporaso NE. Genetic modifiers of cancer risk. In:
Schottenfeld D, Fraumeni J, editors. Cancer epidemiology and
prevention. 3rd ed. New York: Oxford University Press; 2006.
p. 577–600.

68. Preston RJ. Epigenetic processes and cancer risk assessment.
Mutat Res 2007;616:7–10.

69. Danaei G, Vander Hoorn S, Lopez AD, Murray CJ, Ezzati M.
Comparative risk assessment collaborating. Causes of cancer
in the world: comparative risk assessment of nine
behavioural and environmental risk factors. Lancet
2005;366:1784–93.

70. Doll R. The Pierre Denoix Memorial Lecture: nature and
nurture in the control of cancer. Eur J Cancer 1999;35:16–23.

71. Vainio H, Weiderpass E. Fruit and vegetables in cancer
prevention. Nutr Cancer 2006;54:111–42.

72. Doll R, Peto R. The causes of cancer: quantitative estimates of
avoidable risks of cancer in the United States today. J Natl
Cancer Inst 1981;66:1191–308.

73. Autier P, Boffetta P, Boniol M, et al. IARC Working group 2007.
Attributable causes of cancer in France in the year 2000 (IARC
Working Group Reports; 3). Lyon: International Agency for
Research on Cancer; 2007.

74. Kaner EF, Beyer F, Dickinson HO, et al. Effectiveness of brief
alcohol interventions in primary care populations. Cochrane
Database Syst Rev 2007(2):CD004148.

75. Lemmens VEPP, Oenema A, Klepp KI, Berg Henriksen H,
Brug J. A systematic review of the evidence regarding
efficacy of obesity prevention interventions among adults.
Obes Rev (in press).

76. Jeffery RW. Public health strategies for obesity treatment and
prevention. Am J Health Behav 2001;25(3):252–9.

77. Pomerleau J, Lock K, Knai C, McKee M. Interventions designed
to increase adult fruit and vegetable intake can be effective: a
systematic review of the literature. J Nutr 2005;135:2486–95.

78. Schmitz MK, Jeffery RW. Public health interventions for the
prevention and treatment of obesity. Med Clin North Am
2000;84:491–512. viii.

79. European Health for all database. WHO regional office for
Europe. <http://www.euro.who.int/hfadb> [accessed
15.12.2007].

80. Global database on body mass index: an interactive
surveillance tool for monitoring nutrition transition. World
Health Organization. <http://www.who.int/bmi/index.jsp>
[accessed 15.12.2007].

http://www.unscear.org/
http://www.euro.who.int/hfadb
http://www.who.int/bmi/index.jsp

	Cancer causes and prevention: A condensed appraisal in Europe in 2008
	Introduction
	Key lifestyle risks and prevention policies
	Tobacco smoking
	Preventive intervention and policy-making: smoking

	Alcohol
	Preventive intervention and policy-making: alcohol

	Diet and nutrition
	Preventive intervention and policy-making: diet and nutrition

	Physical activity, overweight and obesity
	Preventive intervention and policy-making: physical activity, overweight and obesity


	Occupational and environmental factors
	Occupational factors
	Environmental factors
	Air pollution
	Water contaminants
	Ionising radiation
	Solar radiation
	Electromagnetic fields and other non-ionising radiation


	Other cancer determinants and related preventive strategies
	Exogenous hormones
	Infectious agents
	Immunologic factors, hereditary risk of cancer andgenetic modifiers of cancer risk

	The ECAC and the European fightagainst cancer
	Conclusions
	Conflict of interest statement
	Acknowledgements
	The European Code Against Cancer4
	Selected sources to assess progress against cancer in Europe
	References


