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Alcohol consumption is the third leading risk factor for disease and mortality in Europe. The
International Agency for Research on Cancer (IARC) Monographs provide strengthened evidence that the
consumption of alcoholic beverages is causally associated with cancers of the oral cavity, pharynx,
larynx, oesophagus, liver, colorectum and female breast, even for low and moderate alcohol intakes. The
risk of cancer increases in a dose-dependent manner, and the higher the amount of alcohol consumed,
the higher the risk of developing cancer. Several biological mechanisms explain the carcinogenicity of
alcohol; among them, ethanol and its genotoxic metabolite acetaldehyde play a major role. Taking all
this evidence into account, a recommendation of the 4th edition of the European Code against Cancer
(ECAC) is: “If you drink alcohol of any type, limit your intake. Not drinking alcohol is better for cancer
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1. Introduction

Alcohol consumption is linked to a large number of health
impairments, chronic diseases and deaths worldwide [1]. The
2012 Monograph of the International Agency for Research on
Cancer (IARC) provides stronger evidence on the carcinogenicity of
alcohol by tumour sites and by mechanisms of alcohol carcino-
genesis even for low and moderate alcohol intakes [2,3]. The IARC
Monographs reached the conclusion: “alcohol consumption is
carcinogenic to humans (Group 1); ethanol in alcoholic beverages
is carcinogenic to humans (Group 1); acetaldehyde associated with
the consumption of alcoholic beverages is carcinogenic to humans
(Group 1)” [2]. Overall, there is no consistent difference in cancer
risk between different types of alcoholic beverage [4-6]. Europe is
the region of highest alcohol consumption in the world, with an
average consumption of more than twice the global average; it has
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Fig. 1. Average European adult alcohol consumption in litres/capita/year among populations aged >15 years (years 2010 and 1980). From calculations provided by the OECD

based on “Health at a glance: Europe 2012. OECD Publishing, 2012” [8].

a high prevalence of hazardous drinkers and an average alcohol-
attributable cancer burden which also exceeds by far the global
average [1]. Taken together, the 4th edition of the European Code
Against Cancer (ECAC) [7] advocates action-oriented recommen-
dations for the general public. The ECAC recommends decreasing
or cutting alcohol consumption in order to prevent several types of
cancer and to improve overall health.

1.1. European alcohol consumption among adult and young
generations

Per capita alcohol consumption has been falling in the European
Union (EU) as a whole over the past three decades, while remaining
particularly high compared to the global average. The most recent
sales data show that individuals aged >15 years drink on average
10.7 1 of pure alcohol per year [8]. Consumption tends to be higher
in the Central-Eastern and Eastern countries such as, for example,
Latvia, Romania, Lithuania and Austria, all of which have an
average consumption >121 per capita. At the other end of the
spectrum, Mediterranean countries (e.g., Italy, Malta and Greece)
and Nordic Countries (e.g., Norway, Sweden and Iceland) have
relatively lower levels of consumption, in the region of 7-81 of
pure alcohol per adult person (Fig. 1). Gender, age and socio-
economic status are key factors in determining levels of alcohol
consumption [9]. Men are more likely to consume alcohol than
women, and to drink more when they do [10], particularly in
Central, Western and Northern EU countries. Compared to older
adults, young and middle-aged people tend to drink higher
volumes of alcohol [11]. Women with higher level of education
tend to drink more alcohol while the opposite is generally true for
men [10]. Hazardous drinking behaviours, such as binge drinking
(i.e., the occasional consumption of >60 g of pure alcohol on the
same occasion and at least one day in the last month), have been
increasing over the past 20 years [13], especially in Germany and
Ireland and among younger generations [ 14-17]. The prevalence of
binge drinkers doubled in France and has increased by about 30% in
Germany between 2002 and 2008 [13]; binge drinking was
reported by 36% of girls and 40% of boys in 2010 [8].

1.2. Effect of alcohol drinking on coronary heart disease
Light to moderate alcohol consumption might be associated

with a reduced risk of coronary heart disease. A small reduction in
risk has been suggested for the consumption of one drink every

second day (not including as ‘abstainers’ those who reduced or
stopped drinking [18]), and is probably confined to middle-aged or
older individuals [18-20]. Similarly, a recent systematic review
suggests that light to moderate alcohol consumption might be
associated with a reduced risk of cardiovascular outcome, in
particular coronary heart disease mortality compared to stroke
[21], but again reverse causation and residual confounding cannot
be excluded. While there is some evidence that low doses of
alcohol may raise blood levels of high-density lipoprotein and
improve reduction in coagulation [22,23], high doses may
precipitate cardiac arrhythmias, myocardial ischaemia or infarc-
tion, and coronary death [24-26].

2. Association with cancer
2.1. Cancer types associated with alcohol drinking

As established by the IARC Monographs, consumption of
alcoholic beverages is causally associated with cancers of the oral
cavity, pharynx, larynx, oesophagus, colorectum, liver (hepatocel-
lular carcinoma), and female breast in a dose-dependent manner
[2]. Summary relative risks (RR) supporting these associations both
for light and heavy drinking are indicated in Table 1. The
relationship between alcohol consumption and cancer risk is
monotonic and without a threshold (Fig. 2). Alcohol consumption
accounts for about 3% and 10% of total cancers diagnosed in women
and men, respectively [27]. In both genders, the alcohol-attribut-
able fraction is high for upper aero-digestive tract (25-44%), liver
(18-33%), and colorectal (4-17%) cancers, and in women for breast
cancer (about 5%), with variation across EU countries related to
different levels of exposure to alcohol [27]. Drinking patterns play
an important role in modulating the relationship between alcohol
and cancer risk. The strongest associations are observed for heavy
drinking, in particular regular heavy drinking. Any reduction in
alcohol consumption has a beneficial effect on reducing the risk of
cancer.

2.1.1. Neoplasms of the upper digestive tract: oral cavity, pharynx,
larynx and squamous-cell carcinoma of the oesophagus

Results from cohort studies and recent meta-analyses provide
convincing evidence that the consumption of alcoholic beverages
increases the risk of neoplasms of the upper digestive and
respiratory tracts (UADT) even in the absence of smoking.
Significant dose-response relationships are found with different
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Table 1
Meta-analyses on alcohol consumption and cancer risk at different intakes.

Cancer ICD-10 code Reference RR (95%CI) Light drinkers* RR (95%Cl) Heavy drinkers*
Oral cavity C00-C13 Turati et al. [89] 1.17 (1.01-1.35) 4.64 (3.78-5.70)
Pharynx 1.23 (0.87-1.73) 6.62 (4.72-9.29)
OP cancers Turati et al. [33] 2.55(2.15-3.02) 5.40 (4.49-6.50)
Larynx C32 Islami et al.” [31] 0.88 (0.71-1.08) 2.62 (2.13-3.23)
Oesophagus C15 Tramacere et al. [90] 0.92 (0.78-1.09) 1.16 (0.92-1.46)

Islami et al. [32] 1.32 (0.90-1.60) 3.35(2.35-4.78)
Colorectal C18-C21 Fedirko et al. [43] 1.21 (1.13-1.28) 1.52 (1.27-1.81)
Liver 22 Corrao et al.* [48] 1.19 (1.12-1.27) 1.40 (1.25-1.56)
Female breast C50 Bagnardi et al. [44] 1.05 (1.02-1.08)

Corrao et al.” [48] 1.25 (1.20-1.29) 1.55 (1.44-1.67)

ICD-10: International Classification of Diseases, 10" Revision [91].

*# Light drinker (<1drink/g or 12.5 g/day); heavy drinker (>4 drinks/day or 50 g/day).

* Light drinker (<25 g/day); heavy drinker (>50g/day).

metrics of exposure to alcohol such as level, frequency [28] and
duration [29] of consumption, and for moderate intake in women
[4,30,31]. Among non-smokers, reported RRs for oesophageal
squamous-cell carcinoma and laryngeal cancer range from 0.74
(95%Cl: 0.47-1.16) for light intakes to 3.09 (95%Cl: 1.75-5.46) for
high intakes [31,32]. Risks for oropharyngeal cancer are as high as
5.40 (95%CI: 4.49-6.50) [33]. The combined exposure to alcohol
drinking and tobacco smoking results in a supra-multiplicative
synergistic effect which enhances the risk of these neoplasms up to
14-fold, among heavy smokers and heavy drinkers (four or more
drinks/day) [34,35] (Fig. 3).

There is evidence that the risk of UADT cancer decreases with
time since drinking cessation, without however ever falling to that
of lifetime abstainers. A recent meta-analysis reports an average 2%
decreased risk of pharyngeal and laryngeal cancers per year of
cessation [36]. A trend for decreased risk is suggested for laryngeal,
oropharyngeal and oesophageal cancers among former drinkers.
After at least 6 years of drinking cessation, odds ratios decreased to
1.24(95%CI: 0.68-2.47)[37],1.74 (95%CI: 0.77-3.92)[38],and 0.85
(95%CI: 0.78-0.92) for laryngeal, oropharyngeal and oesophageal
cancers, respectively [39,40].

2.1.2. Neoplasms of the lower digestive tract: colorectum and liver

Results from cohort studies and recent meta-analyses provide
overall evidence of a linear dose-response relationship between
average alcohol consumption and cancers of the liver and
colorectum. Summary effect estimates for colorectal cancer are
about 11% (RR=1.11; 95%Cl: 0.90-1.38) at one drink/day
(corresponding to 10-12 g of ethanol) and 40% (RR = 1.41; 95%CI:
1.16-1.72) at more than 4-5 drinks/day [41]. The risk is higher for
drinkers with a family history of colorectal cancer (RR = 2.80; 95%CI:
2.00-3.91 at >30 g/d compared with non-drinkers with no family
history) [42]. Overall, a slightly higher risk is reported for colon
cancer (RR=1.16, 95%Cl: 0.97-1.39) than for rectal cancer
(RR=1.11, 95%CI: 0.97-1.29) at one drink/day [41], and the risk is
greater in men (RR 1.24; 95%Cl: 1.13-1.28) than in women (RR 1.08;
95%Cl: 1.03-1.13) at less than 1 drink/day [43], compared to never
drinkers. In both genders combined, dose-response analyses show
RRs of 1.07 (95%Cl: 1.04-1.10), 1.38 (95%CI: 1.28-1.50) and 1.82
(95%CI: 1.41-2.35) at 10, 50 and 100 g/day of alcohol consumption,
respectively [43]. Associations of alcohol consumption with
hepatocellular carcinoma are generally found at high intakes [44]
with significant increased risks of about 30-40% at consumption
levels >40 g/day [45-48]. An increased risk at low to moderate
alcohol consumption is also reported [4,47,49].

2.1.3. Neoplasms of the female breast

A positive association between alcoholic beverage consumption
and breast cancer risk is supported by more than 100 epidemio-
logical studies [2]. The risk is increased by 8% for post-menopausal

breast cancer, 9% for pre-menopausal breast cancer, and 10% for
overall breast cancer [50], per 10 g/day of ethanol. While studies on
binge drinking and cancer risk are still sparse, and a standardised
measure of exposure is lacking, the available evidence shows that
risk is increased between 33% (95%Cl: 1.11-1.59, for monthly binge
drinking) [51] and 55% (95%Cl: 1.07-2.26, for weekly binge
drinking) [52].

The degree of mammary development may determine a
susceptibility window for exposure to alcohol consumption, which
may be further defined by hormonal status or first full-term
pregnancy [53]. However, at present few studies have investigated
whether and to what extent the age at exposure increases cancer
risk, and the evidence is generally limited. In the Nurses’ Health
Study (NHS) II, alcohol consumption during early adulthood was
dose-dependently associated with an increased risk of proliferative
benign breast disease, which may lead to invasive breast cancer
later in life [54]. In contrast, a NHS prospective analysis reported
similar breast cancer risks for categories of age at alcohol exposure
of 18-40 years and >40 years (RRs = 1.21, 95%CI: 0.88-1.67 and
1.18, 95%CI: 1.03-1.34, respectively, for a daily intake of >20g
compared to none) [51]. A large Danish cohort of post-menopausal
women also could not confirm a risk difference according to the
age at which drinking was started [55].

2.2. Possible biological mechanisms

Alcoholic beverages mainly comprise ethanol and water and, in
minor percentages, other volatile and non-volatile compounds.
Ethanol is the most important carcinogen; moreover, the
metabolism of ethanol activates various pro-carcinogens present,
as well as inhaled or ingested, in alcoholic beverages. Regarding
breast cancer, ethanol most likely acts as both a weak cumulative
carcinogen and a tumour promoter of pre-existing breast cancer
cells [56]. For cancers of the oral cavity, pharynx, larynx and
oesophagus, the higher than multiplicative risk observed among
drinkers and smokers is explained by the synergistic effect of
carcinogens contained in tobacco smoke and in alcoholic beverages
which leads to mucosal hyperproliferation [57-60].

The risk of digestive tract cancers is modulated by variants of
the ethanol-metabolising enzymes, the alcohol and acetaldehyde
dehydrogenases (ADH and ALDH). The ADHI1B 47Arg allele is
strongly associated with increased UADT cancer risk (RR = 3.47;
95%Cl: 2.76-4.36 for the Arg/Arg genotype compared to the His/His
genotype) [61]. The fast-metabolising ADH1C*1 variant, which is
more frequent in Caucasians [62], may increase the risk of head
and neck cancer [63,64]. The ALDH2 Lys487 allele promotes
acetaldehyde accumulation and is associated with higher risk of
oesophageal cancer [2].

Ethanol also disrupts folate metabolism regulated by methy-
lenetetrahydrofolate reductase (MTHFR) [65]; an individual’s
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Fig. 2. Relationship between average daily alcohol consumption and relative risk of cancer. Plots of the relative risk functions for all cancers causally associated with alcohol
consumption. The relationship between alcohol consumption and cancer risk is monotonic and without a threshold. From Corrao et al. [48] http://dx.doi.org/10.1016/j.

ypmed.2003.11.027 PMID:15066364.

genotype for the C677T MTHFR variant modulates the effect of
alcohol consumption on cancer risk. The CC or CT variants may
increase colorectal cancer risk among alcohol drinkers (RR = 1.87;
95%Cl: 1.29-2.71) [66]. The TT variant decreases MTHFR activity by
70% and appears to modulate risks of breast cancer, in association

with low folate intake [67,68], and of oral cancer [69], at daily
consumption of >2 drinks.

The alcohol-related increase in androgen and oestrogen levels
[70] has been suggested as a key mechanism for breast cancer’s
development. Most studies observe overall a stronger association
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Fig. 3. Estimated relative risk (RR) for the interaction between tobacco smoking and
alcohol drinking on cancers of the upper respiratory tract (reference category,
risk = 1). Combined exposure to alcohol drinking and tobacco smoking increases the
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1005, by permission of Oxford University Press [7].

with the most common oestrogen-receptor-positive (ER+) and/or
progesterone-receptor-positive (PR+) markers compared with ER—
and/or PR— breast tumours, for the highest versus the lowest
alcohol consumption group [71-73]. A meta-analysis showed that
for each additional drink, breast cancer risk increases by 12%
among ER+ subjects, by 11% among ER+PR+ subjects, by 15% among
ER+PR— subjects, and by 7% for all ER— subjects, and no association
was apparent with ER—/PR—or ER—/PR+ tumours when considered
separately [74].

Other ethanol-mediated toxic effects associated with cancer
development are cirrhosis of the liver and gastro-oesophageal
reflux disease, which leads to hyperproliferation of the oesopha-
geal mucosa. Also, ethanol-associated immune suppression may
facilitate tumour cell spread [65].

3. Justification for recommendation

The consumption of alcoholic beverages is causally associated
with cancers of the oral cavity, pharynx, larynx, oesophagus, liver,
colorectum and female breast. Risk estimates of alcohol-related
cancer incidence and mortality emphasise a dose-dependent
relationship that does not vary by beverage type and does not
show a threshold of intake, since the adverse effect is observed
even at consumption of less than one alcoholic drink per day
[12,75]. Ethanol carcinogenesis may not uniformly target tissues
and may depend on drinking patterns and timing of exposure, as
based on observed differences in cancer risk across organ sites.

Taking all these issues into account, the ECAC has developed the
following recommendation:

“If you drink alcohol of any type, limit your intake. Not drinking
alcohol is better for cancer prevention.”

3.1. Alcohol-attributable burden of disease

Worldwide, alcohol consumption is the second leading risk
factor after tobacco in terms of morbidity, and it accounts for a
significant number of deaths, particularly in high-income coun-
tries. In Europe, alcohol is the third leading risk factor for disease
and mortality after tobacco and high blood pressure [76]. Alcohol is
causally associated with about 60 types of disease, including heart
disease, stroke and vascular diseases, as well as liver cirrhosis and
cancer. Fetal exposure to alcohol strongly increases the risk of birth
defects and intellectual impairments. Alcohol-use disorders (e.g.,

acute alcohol intoxication, alcohol-dependence syndrome) ac-
count for a significant share of total morbidity, particularly among
men (44.5%) [1]. Alcohol also contributes to death and disability
through accidents and injuries, assault, violence, homicide and
suicide.

In the EU in 2004, almost 95,000 men and more than 25,000
women, aged 15-64, died prematurely of alcohol-attributable
causes. This means that one in seven male and one in 13 female
premature deaths in this age category were caused by alcohol
[76]. In men in 2004, approximately two in five deaths were due to
liver cirrhosis, one in three to injuries, and one in five (15.9%) to
cancer. In women, more than two thirds of alcohol-attributable
deaths arose from liver cirrhosis and cancer (30.7%; the largest
proportion of which, 21%, involves breast cancer), with cardiovas-
cular disease other than ischaemic heart disease as a distant third
cause.

Almost 90% of the burden of disease attributable to alcohol is
caused by heavy drinking, both regular and irregular. This has
important implications for prevention and alcohol policy: any
measure which aims to successfully reduce alcohol-attributable
harm has to involve cutting down regular and irregular heavy
drinking occasions.

3.2. Public policies on alcohol taxation as measures of prevention

Negative health effects and social harm caused by detrimental
alcohol consumption can be reduced through effective prevention
strategies. In 1979, the World Health Assembly called upon World
Health Organization (WHO) member states to develop and adopt
appropriate legislation and measures to tackle alcohol misuse
[77]. Such efforts culminated with the endorsement, in 2010, of the
global strategy on the harmful use of alcohol [78] that supports ten
target areas for national actions, including: health sector response,
community actions, drink-driving policies, limitation of the
availability of alcohol, action on marketing and pricing policies,
reducing the negative consequences of intoxication and reducing
the public health effect of illegally and informally produced
alcohol. Based on four key criteria (namely effectiveness,
affordability, efficiency and acceptability/feasibility), the WHO
has more recently identified restricted access to retailed alcohol,
limitation of alcohol advertising, and taxes on alcohol as the best-
performing interventions to tackle harmful alcohol use [79]. Both
the enforcement of drink-driving laws and brief advice for
excessive drinkers are valuable interventions, although their
efficiency in some settings may be less attractive.

In particular, alcohol prices - and consequently affordability -
are a strong determinant of alcohol consumption and can be
altered by using taxes or direct price controls, including minimum
price policies [80]. However, public policies on alcohol taxation are
not always homogeneous across the EU. Countries with stricter and
more comprehensive alcohol policies generally have lower levels
of alcohol consumption. Observational studies suggest that the
effects of taxation would be larger for moderate than heavy
drinkers [81], women [82], and young consumers [83]. On average,
a 10% increase in the price of alcohol is correlated with a 4.4%
decrease in consumption, with some variability depending on the
type of alcoholic beverage [84]. Sadly, between 1996 and
2004 affordability has increased by 50% or more in Estonia, the
United Kingdom, Czech Republic, Finland and Ireland, and by a
smaller amount in Portugal, Spain, Denmark, Sweden, France,
Austria, the Netherlands, Greece, Germany, Poland and Belgium-in
particular for young people [85]. Time-series analyses in Canada
(British Columbia) showed that a 10% increase in the minimum
price for alcohol reduces the consumption of spirits by 6.8%, of
wine by 8.9%, of alcopops (flavoured, often sweet, alcoholic
beverages) by 13.9%, and of beer by 1.5% [86]. The most common
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approach in European countries is based on a combination of
excise duty and value-added taxes, which should account for
potential effects of the type of beverage consumed. As an example,
the introduction of a tax on alcopops in Germany simply shifted
consumption from spirit-based to beer-based beverages [87].

4. Conclusion

Worldwide, alcohol consumption is the second leading risk
factor in terms of morbidity, and it accounts for a significant
number of deaths, particularly in high-income countries. In
Europe, it has been estimated that about 10% (95%Cl: 7-13%) of
all cancer cases in men and 3% (95%Cl: 1-5%) of all cancer cases in
women are attributable to alcohol consumption [12]. There is
strong evidence that people can reduce their risk of cancer by
limiting or cutting their consumption of alcoholic drinks. Overall,
in European populations the risk of cancer in men who consume
less than two alcoholic drinks (less than 20 g of pure alcohol) per
day and in women who consume less than one alcoholic drink (less
than 10 g of pure alcohol) per day is 6% lower (hazard ratio = 0.94;
95%CI: 0.90-0.96) than that in people with higher alcohol intakes
[88]. On average, reducing the consumption from four or more to
one or less alcoholic drinks per day may reduce the risk of liver
cancer by 21% [48], the risk of colorectal cancer by 31% [43], and
the risk of female breast cancer by 30% [48]. The WHO have stated
clearly that increasing price, reducing availability and banning
advertising are the most effective policy measures that should be
implemented at the European level in order to decrease the
alcohol-related burden of disease.

European Code Against Cancer.:

EUROPEAN CODE AGAINST CANCER:

12 ways to reduce your cancer risk
1. Do not smoke. Do not use any form of tobacco
2. Make your home smoke free. Support smoke-free policies in
your workplace
3. Take action to be a healthy body weight
4. Be physically active in everyday life. Limit the time you
spend sitting
5. Have a healthy diet:
e Eat plenty of whole grains, pulses, vegetables and fruits
e Limit high-calorie foods (foods high in sugar or fat) and
avoid sugary drinks
e Avoid processed meat; limit red meat and foods high in
salt
6. If you drink alcohol of any type, limit your intake. Not
drinking alcohol is better for cancer prevention
7. Avoid too much sun, especially for children. Use sun pro-
tection. Do not use sunbeds
8. In the workplace, protect yourself against cancer-causing
substances by following health and safety instructions
9. Find out if you are exposed to radiation from naturally high
radon levels in your home; take action to reduce high radon
levels
10. For women:
o Breastfeeding reduces the mother’s cancer risk. If you can,
breastfeed your baby
e Hormone replacement therapy (HRT) increases the risk of

11. Ensure your children take part in vaccination programmes
for:
e Hepatitis B (for newborns)
e Human papillomavirus (HPV) (for girls)
12. Take part in organised cancer screening programmes for:
e Bowel cancer (men and women)
e Breast cancer (women)
e Cervical cancer (women)

The European Code Against Cancer focuses on actions that
individual citizens can take to help prevent cancer. Successful
cancer prevention requires these individual actions to be
supported by governmental policies and actions.

certain cancers. Limit use of HRT

The resulting recommendation of the 4th edition of the ECAC
targeted to individuals is to limit or cut the consumption of
alcoholic beverages.

Conflict of interest
The authors declare no conflict of interest.
Acknowledgments

The European Code against Cancer project was co-funded by the
European Union [grant agreements No. 2010 53 04 and No.2011 53
05] and the International Agency for Research on Cancer. The
authors alone are responsible for the views expressed in this
manuscript.

References

[1] World Health Organization. Global Health Risks: Mortality and Burden of
Disease Attributable to Selected Major Risks. Geneva: World Health Organi-
zation, 2009.

[2] TARC Working Group on the Evaluation of Carcinogenic Risks to Human.
Personal Habits and Indoor Combustions. Volume 100 E. A Review of Human
Carcinogens, 100. 2012.

[3] Cogliano V], Baan R, Straif K, Grosse Y, Lauby-Secretan B, El Ghissassi F, et al.
Preventable exposures associated with human cancers. J. Natl. Cancer Inst.
2011;103(24):1827-39.

[4] Allen NE, Beral V, Casabonne D, Kan SW, Reeves GK, Brown A, et al. Moderate
alcohol intake and cancer incidence in women. J. Natl. Cancer Inst.
2009;101(5):296-305.

[5] Newcomb PA, Nichols HB, Beasley JM, Egan K, Titus-Ernstoff L, Hampton JM,
et al. No difference between red wine or white wine consumption and breast
cancer risk. Cancer Epidemiol. Biomarkers Prev. 2009;18(3):1007-10.

[6] Marron M, Boffetta P, Moller H, Ahrens W, Pohlabeln H, Benhamou S, et al.
Risk of upper aerodigestive tract cancer and type of alcoholic beverage:
a European multicenter case-control study. Eur. ]. Epidemiol. 2012;27(7):
499-517.

[7] Boyle P, Autier P, Bartelink H, Baselga |, Boffetta P, Burn J, et al. European Code
Against Cancer and scientific justification: third version (2003). Ann. Oncol.
2003;14(7):973-1005.

[8] OECD.. Health at a Glance: Europe 2012. OECD Publishing; 2012.

[9] Kanny D, Liu Y, Brewer RD. Binge drinking - United States, 2009. MMWR
Surveill Summ. 2011;60 Suppl:101-4.

[10] Bloomfield K, Grittner U, Kramer S, Gmel G. Social inequalities in alcohol
consumption and alcohol-related problems in the study countries of the EU
concerted action ‘Gender, Culture and Alcohol Problems: a Multi-national
Study’. Alcohol Alcohol Suppl. 2006;41(1):i26-36.

[11] Grittner U, Kuntsche S, Graham K, Bloomfield K. Social inequalities and gender
differences in the experience of alcohol-related problems. Alcohol Alcohol
2012;47(5):597-605.

[12] Devaux M, Sassi F. Alcohol Consumption and Harmful Drinking: Trends and
Social Disparities in OECD Countries. OECD Publishing; 2013.

[13] Polednak AP. Recent trends in incidence rates for selected alcohol-related
cancers in the United States. Alcohol Alcohol 2005;40(3):234-8.

[14] MacArthur GJ, Smith MC, Melotti R, Heron ], Macleod ], Hickman M, et al.
Patterns of alcohol use and multiple risk behaviour by gender during early and
late adolescence: the ALSPAC cohort. J. Public Health (Oxf) 2012;34 Suppl.
1:i20-30.


http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0445
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0445
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0445
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0450
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0450
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0450
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0455
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0455
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0455
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0460
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0460
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0460
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0465
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0465
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0465
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0470
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0470
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0470
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0470
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0475
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0475
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0475
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0480
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0485
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0485
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0490
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0490
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0490
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0490
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0495
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0495
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0495
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0500
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0500
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0505
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0505
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0510
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0510
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0510
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0510

C. Scoccianti et al. / Cancer Epidemiology 39S (2015) S67-S74 S73

[15] Rebholz CE, Kuehni CE, Strippoli MP, Rueegg CS, Michel G, Hengartner H, et al.
Alcohol consumption and binge drinking in young adult childhood cancer
survivors. Pediatr. Blood Cancer 2012;58(2):256-64.

[16] Anderson P, Baumberg B. Alcohol in Europe. A Public Health Perspective. A
Report for the European Commission. London: HAPI, 2006.

[17] Fillmore KM, Stockwell T, Chikritzhs T, Bostrom A, Kerr W. Moderate alcohol
use and reduced mortality risk: systematic error in prospective studies and
new hypotheses. Ann. Epidemiol. 2007;17(5 Suppl.):S16-23.

[18] Gunzerath L, Faden V, Zakhari S, Warren K. National Institute on Alcohol Abuse
and Alcoholism report on moderate drinking. Alcohol Clin. Exp. Res.
2004;28(6):829-47.

[19] Hvidtfeldt UA, Tolstrup JS, Jakobsen MU, Heitmann BL, Gronbaek M, O'Reilly E,
et al. Alcohol intake and risk of coronary heart disease in younger, middle-
aged, and older adults. Circulation 2010;121(14):1589-97.

[20] Jimenez M, Chiuve SE, Glynn R], Stampfer M], Camargo Jr CA, Willett WC, et al.
Alcohol consumption and risk of stroke in women. Stroke 2012;43(4):939-45.

[21] Ronksley PE, Brien SE, Turner BJ, Mukamal KJ, Ghali WA. Association of alcohol
consumption with selected cardiovascular disease outcomes: a systematic
review and meta-analysis. BM] 2011;342:d671.

[22] Klatsky AL, Armstrong MA, Friedman GD. Risk of cardiovascular mortality in
alcohol drinkers, ex-drinkers and nondrinkers. Am. ]. Cardiol. 1990;66(17):
1237-42.

[23] Imhof A, Koenig W. Alcohol inflammation and coronary heart disease. Addict.
Biol. 2003;8(3):271-7.

[24] Rehm ], Room R, Graham K, Monteiro M, Gmel G, Sempos CT. The relationship
of average volume of alcohol consumption and patterns of drinking to burden
of disease: an overview. Addiction 2003;98(9):1209-28.

[25] Britton A, Marmot M. Different measures of alcohol consumption and risk of
coronary heart disease and all-cause mortality: 11-year follow-up of the
Whitehall II Cohort Study. Addiction 2004;99(1):109-16.

[26] Trevisan M, Dorn J, Falkner K, Russell M, Ram M, Muti P, et al. Drinking pattern
and risk of non-fatal myocardial infarction: a population-based case-control
study. Addiction 2004;99(3):313-22.

[27] Schutze M, Boeing H, Pischon T, Rehm ], Kehoe T, Gmel G, et al. Alcohol
attributable burden of incidence of cancer in eight European countries based
on results from prospective cohort study. BMJ 2011;342:d1584.

[28] Friborg JT, Yuan JM, Wang R, Koh WP, Lee HP, Yu MC. A prospective study of
tobacco and alcohol use as risk factors for pharyngeal carcinomas in Singapore
Chinese. Cancer 2007;109(6):1183-91.

[29] Muwonge R, Ramadas K, Sankila R, Thara S, Thomas G, Vinoda ], et al. Role of
tobacco smoking, chewing and alcohol drinking in the risk of oral cancer in
Trivandrum, India: a nested case-control design using incident cancer cases.
Oral Oncol. 2008;44(5):446-54.

[30] Rota M, Bellocco R, Scotti L, Tramacere I, Jenab M, Corrao G, et al. Random-
effects meta-regression models for studying nonlinear dose-response rela-
tionship, with an application to alcohol and esophageal squamous cell carci-
noma. Stat. Med. 2010;29(26):2679-87.

[31] Islami F, Tramacere I, Rota M, Bagnardi V, Fedirko V, Scotti L, et al. Alcohol
drinking and laryngeal cancer: overall and dose-risk relation—a systematic
review and meta-analysis. Oral Oncol. 2010;46(11):802-10.

[32] Islami F, Fedirko V, Tramacere I, Bagnardi V, Jenab M, Scotti L, et al. Alcohol
drinking and esophageal squamous cell carcinoma with focus on light-drin-
kers and never-smokers: a systematic review and meta-analysis. Int. J. Cancer
2011;129(10):2473-84.

[33] Turati F, Garavello W, Tramacere I, Pelucchi C, Galeone C, Bagnardi V, et al. A
meta-analysis of alcohol drinking and oral and pharyngeal cancers: results
from subgroup analyses. Alcohol Alcohol 2013;48(1):107-18.

[34] Hashibe M, Brennan P, Chuang SC, Boccia S, Castellsague X, Chen C, et al.
Interaction between tobacco and alcohol use and the risk of head and neck
cancer: pooled analysis in the International Head and Neck Cancer Epidemi-
ology Consortium. Cancer Epidemiol. Biomarkers Prev. 2009;18(2):541-50.

[35] Pelucchi C, Tramacere I, Boffetta P, Negri E, La Vecchia C. Alcohol consumption
and cancer risk. Nutr. Cancer 2011;63(7):983-90.

[36] Ahmad, Kiadaliri A, Jarl ], Gavriilidis G, Gerdtham UG. Alcohol drinking
cessation and the risk of laryngeal and pharyngeal cancers: a systematic
review and meta-analysis. PLoS One 2013;8(3):e58158.

[37] Altieri A, Bosetti C, Talamini R, Gallus S, Franceschi S, Levi F, et al. Cessation of
smoking and drinking and the risk of laryngeal cancer. Br. ]. Cancer
2002;87(11):1227-9.

[38] Castellsague X, Quintana MJ, Martinez MC, Nieto A, Sanchez M], Juan A, et al.
The role of type of tobacco and type of alcoholic beverage in oral carcinogene-
sis. Int. J. Cancer 2004;108(5):741-9.

[39] Jarl ], Gerdtham UG. Time pattern of reduction in risk of oesophageal cancer
following alcohol cessation—a meta-analysis. Addiction 2012;107(7):1234-43.

[40] Rehm ], Patra J, Popova S. Alcohol drinking cessation and its effect on esoph-
ageal and head and neck cancers: a pooled analysis. Int. ]J. Cancer
2007;121(5):1132-7.

[41] World Cancer Research Fund/American Institute for Cancer Research. Contin-
uous Update Project Report. Food, Nutrition Physical Activity and the Preven-
tion of Colorectal Cancer; 2010.

[42] Cho El, Lee JE, Rimm EB, Fuchs CS, Giovannucci EL. Alcohol consumption and
the risk of colon cancer by family history of colorectal cancer. Am. J. Clin. Nutr.
2012;95(2):413-9.

[43] Fedirko V, Tramacere I, Bagnardi V, Rota M, Scotti L, Islami F, et al. Alcohol
drinking and colorectal cancer risk: an overall and dose-response meta-
analysis of published studies. Ann. Oncol. 2011;22(9):1958-72.

[44] Bagnardi V, Rota M, Botteri E, Tramacere I, Islami F, Fedirko V, et al. Light
alcohol drinking and cancer: a meta-analysis. Ann. Oncol. 2013;24(2):301-8.

[45] Huxley RR, nsary-Moghaddam A, Clifton P, Czernichow S, Parr CL, Woodward
M. The impact of dietary and lifestyle risk factors on risk of colorectal cancer: a
quantitative overview of the epidemiological evidence. Int. ]J. Cancer
2009;125(1):171-80.

[46] Hassan MM, Spitz MR, Thomas MB, El-Deeb AS, Glover KY, Nguyen NT, et al.
Effect of different types of smoking and synergism with hepatitis C virus on
risk of hepatocellular carcinoma in American men and women: case-control
study. Int. J. Cancer 2008;123(8):1883-91.

[47] Shih WL, Chang HC, Liaw YF, Lin SM, Lee SD, Chen PJ, et al. Influences of tobacco
and alcohol use on hepatocellular carcinoma survival. Int. J. Cancer
2012;131(11):2612-21.

[48] Corrao G, Bagnardi V, Zambon A, La Vecchia C. A meta-analysis of alcohol
consumption and the risk of 15 diseases. Prev. Med. 2004;38(5):613-9.

[49] Gwack ], Hwang SS, Ko KP, Jun JK, Park SK, Chang SH, et al. Fasting serum
glucose and subsequent liver cancer risk in a Korean prospective cohort. J.
Prev. Med. Public Health 2007;40(1):23-8.

[50] World Cancer Research Fund/American Institute for Cancer Research. Contin-
uous Update Project Report. Food, Nutrition, Physical Activity and the Preven-
tion of Breast Cancer; 2008.

[51] Chen WY, Rosner B, Hankinson SE, Colditz GA, Willett WC. Moderate alcohol
consumption during adult life, drinking patterns, and breast cancer risk. JAMA
2011;306(17):1884-90.

[52] Jeffreys M, McKenzie F, Firestone R, Gray M, Cheng S, Moala A, et al. A multi-
ethnic breast cancer case-control study in New Zealand: evidence of differen-
tial risk patterns. Cancer Causes Control 2013;24(1):135-52.

[53] Berkey CS, Willett WC, Frazier AL, Rosner B, Tamimi RM, Rockett HR, et al.
Prospective study of adolescent alcohol consumption and risk of benign breast
disease in young women. Pediatrics 2010;125(5):e1081-87.

[54] LiuY, Tamimi RM, Berkey CS, Willett WC, Collins LC, Schnitt SJ, et al. Intakes of
alcohol and folate during adolescence and risk of proliferative benign breast
disease. Pediatrics 2012;129(5):e1192-98.

[55] Tjonneland A, Christensen ], Thomsen BL, Olsen A, Stripp C, Overvad K, et al.
Lifetime alcohol consumption and postmenopausal breast cancer rate in
Denmark: a prospective cohort study. J. Nutr. 2004;134(1):173-8.

[56] Brooks PJ, Zakhari S. Moderate alcohol consumption and breast cancer in
women: from epidemiology to mechanisms and interventions. Alcohol Clin.
Exp. Res. 2013;37(1):23-30.

[57] Lachenmeier DW, Monakhova YB. Short-term salivary acetaldehyde increase
due to direct exposure to alcoholic beverages as an additional cancer risk
factor beyond ethanol metabolism. J. Exp. Clin. Cancer Res. 2011;30:3.

[58] Ferreira Antunes JL, Toporcov TN, Biazevic MG, Boing AF, Scully C, Petti S. Joint
and independent effects of alcohol drinking and tobacco smoking on oral
cancer: a large case-control study. PLoS One 2013;8(7):e68132.

[59] Hashibe M, Brennan P, Benhamou S, Castellsague X, Chen C, Curado MP, et al.
Alcohol drinking in never users of tobacco, cigarette smoking in never drin-
kers, and the risk of head and neck cancer: pooled analysis in the International
Head and Neck Cancer Epidemiology Consortium. ]. Natl. Cancer Inst.
2007;99(10):777-89.

[60] Zaridze D, Lewington S, Boroda A, Scelo G, Karpov R, Lazarev A, et al. Alcohol
and mortality in Russia: prospective observational study of 151 000 adults.
Lancet 2014 Jan 30.

[61] Guo H, Zhang G, Mai R. Alcohol dehydrogenase-1B Arg47His polymorphism
and upper aerodigestive tract cancer risk: a meta-analysis including 24,252
subjects. Alcohol Clin. Exp. Res. 2012;36(2):272-8.

[62] Brennan P, Lewis S, Hashibe M, Bell DA, Boffetta P, Bouchardy C, et al. Pooled
analysis of alcohol dehydrogenase genotypes and head and neck cancer: a
HuGE review. Am. J. Epidemiol. 2004;159(1):1-16.

[63] Cadoni G, Boccia S, Petrelli L, Di Giannantonio P, Arzani D, Giorgio A, et al. A
review of genetic epidemiology of head and neck cancer related to polymor-
phisms in metabolic genes, cell cycle control and alcohol metabolism. Acta
Otorhinolaryngol. Ital. 2012;32(1):1-11.

[64] Chang]S, Straif K, Guha N. The role of alcohol dehydrogenase genes in head and
neck cancers: a systematic review and meta-analysis of ADH1B and ADH1C.
Mutagenesis 2012;27(3):275-86.

[65] Seitz HK, Stickel F. Molecular mechanisms of alcohol-mediated carcinogene-
sis. Nat. Rev. Cancer 2007;7(8):599-612.

[66] Kim ], Cho YA, Kim DH, Lee BH, Hwang DY, Jeong ], et al. Dietary intake of folate
and alcohol MTHFR C677 T polymorphism, and colorectal cancer risk in Korea.
Am. J. Clin. Nutr. 2012;95(2):405-12.

[67] Platek ME, Shields PG, Marian C, McCann SE, Bonner MR, Nie ], et al. Alcohol
consumption and genetic variation in methylenetetrahydrofolate reductase
and 5-methyltetrahydrofolate-homocysteine methyltransferase in relation to
breast cancer risk. Cancer Epidemiol. Biomarkers Prev. 2009;18(9):2453-9.

[68] Alshatwi AA, Breast cancer risk. dietary intake, and methylenetetrahydrofolate
reductase (MTHFR) single nucleotide polymorphisms. Food Chem. Toxicol.
2010;48(7):1881-5.

[69] Supic G, Jovic N, Kozomara R, Zeljic K, Magic Z. Interaction between the MTHFR
C677 T polymorphism and alcohol—impact on oral cancer risk and multiple
DNA methylation of tumor-related genes. ]. Dent. Res. 2011;90(1):65-70.

[70] Fernandez SV. Estrogen, alcohol consumption, and breast cancer. Alcohol Clin.
Exp. Res. 2011;35(3):389-91.

[71] Zhang SM, Lee IM, Manson JE, Cook NR, Willett WC, Buring JE. Alcohol
consumption and breast cancer risk in the Women's Health Study. Am. J.
Epidemiol. 2007;165(6):667-76.


http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0515
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0515
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0515
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0520
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0520
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0525
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0525
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0525
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0530
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0530
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0530
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0535
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0535
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0535
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0540
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0540
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0545
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0545
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0545
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0550
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0550
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0550
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0555
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0555
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0560
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0560
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0560
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0565
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0565
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0565
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0570
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0570
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0570
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0575
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0575
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0575
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0580
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0580
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0580
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0585
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0585
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0585
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0585
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0590
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0590
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0590
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0590
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0595
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0595
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0595
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0600
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0600
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0600
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0600
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0605
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0605
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0605
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0610
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0610
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0610
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0610
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0615
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0615
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0620
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0620
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0620
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0625
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0625
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0625
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0630
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0630
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0630
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0635
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0635
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0640
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0640
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0640
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0645
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0645
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0645
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0650
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0650
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0650
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0655
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0655
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0655
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0660
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0660
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0665
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0665
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0665
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0665
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0670
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0670
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0670
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0670
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0675
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0675
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0675
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0680
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0680
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0685
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0685
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0685
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0690
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0690
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0690
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0695
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0695
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0695
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0700
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0700
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0700
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0705
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0705
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0705
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0710
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0710
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0710
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0715
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0715
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0715
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0720
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0720
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0720
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0725
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0725
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0725
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0730
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0730
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0730
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0735
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0735
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0735
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0735
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0735
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0740
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0740
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0740
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0745
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0745
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0745
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0750
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0750
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0750
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0755
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0755
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0755
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0755
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0760
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0760
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0760
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0765
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0765
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0770
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0770
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0770
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0770
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0775
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0775
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0775
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0775
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0780
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0780
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0780
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0785
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0785
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0785
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0785
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0790
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0790
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0795
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0795
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0795

S74 C. Scoccianti et al./Cancer Epidemiology 39S (2015) S67-S74

[72] Lew ]JQ, Freedman ND, Leitzmann MF, Brinton LA, Hoover RN, Hollenbeck AR,
et al. Alcohol and risk of breast cancer by histologic type and hormone receptor
status in postmenopausal women: the NIH-AARP Diet and Health Study. Am. J.
Epidemiol. 2009;170(3):308-17.

[73] Li CI, Chlebowski RT, Freiberg M, Johnson KC, Kuller L, Lane D, et al. Alcohol
consumption and risk of postmenopausal breast cancer by subtype: the
women’s health initiative observational study. ]. Natl. Cancer Inst.
2010;102(18):1422-31.

[74] Suzuki R, Orsini N, Mignone L, Saji S, Wolk A. Alcohol intake and risk of breast
cancer defined by estrogen and progesterone receptor status—a meta-analysis
of epidemiological studies. Int. ]J. Cancer 2008;122(8):1832-41.

[75] Nelson DE, Jarman DW, Rehm ], Greenfield TK, Rey G, Kerr WC, et al. Alcohol-
attributable cancer deaths and years of potential life lost in the United States.
Am. J. Public Health 2013;103(4):641-8.

[76] Anderson P, Moller L, Galea G. Alcohol in the European Union Consumption,
Harm and Policy Approaches. London: HAPI, 2012.

[77] Thirty-ninth World Health Assembly Evaluates Progress towards the
Goal of Health for all. Resolution WHA32.40. Development of the WHO
programme on alcohol-related problems. World Health Assembly. Geneva,
1986.

[78] World Health Organization. Global Status Report on Alcohol and Health; 2011.

[79] World Health Organization. A Comprehensive Global Monitoring Framework
and Voluntary Global Targets for the Prevention and Control of NCDs. Geneva;
2011.

[80] Wall M, Casswell S. Affordability of alcohol as a key driver of alcohol demand in
New Zealand: a co-integration analysis. Addiction 2013;108(1):72-9.

[81] Manning WG, Blumberg L, Moulton LH. The demand for alcohol: the differen-
tial response to price. J. Health Econ. 1995;14(2):123-48.

[82] Elder RW, Lawrence B, Ferguson A, Naimi TS, Brewer RD, Chattopadhyay SK,
et al. The effectiveness of tax policy interventions for reducing excessive
alcohol consumption and related harms. Am. J. Prev. Med. 2010;38(2):217-29.

[83] Xu X, Chaloupka FJ. The effects of prices on alcohol use and its consequences.
Alcohol Res. Health 2011;34(2):236-45.

[84] Wagenaar AC, Salois MJ, Komro KA. Effects of beverage alcohol price and tax
levels on drinking: a meta-analysis of 1003 estimates from 112 studies.
Addiction 2009;104(2):179-90.

[85] Rabinovich L, Brutscher P, de Vries H, Tiessen ], Clift ], Reding A. The Afford-
ability of Alcoholic Beverages in the European Union - Understanding the Link
between Alcohol Affordability, Consumption and Harms; 2009.

[86] Stockwell T, Auld MC, Zhao J, Martin G. Does minimum pricing reduce
alcohol consumption? The experience of a Canadian province. Addiction
2012;107(5):912-20.

[87] Anderson P, Suhrcke M, Brookes C. An overview of the Market for Alcohol
Beverages of Potentially Particular Appeal to Minors. London: HAPI, 2012.

[88] Romaguera D, Vergnaud AC, Peeters PH, van Gils CH, Chan DS, Ferrari P, et al. Is
concordance with World Cancer Research Fund/American Institute for Cancer
Research guidelines for cancer prevention related to subsequent risk of
cancer? Results from the EPIC study. Am. J. Clin. Nutr. 2012;96(1):150-63.


http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0800
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0800
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0800
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0800
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0805
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0805
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0805
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0805
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0810
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0810
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0810
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0815
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0815
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0815
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0820
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0820
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0830
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0835
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0835
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0835
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0840
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0840
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0845
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0845
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0850
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0850
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0850
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0855
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0855
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0860
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0860
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0860
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0865
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0865
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0865
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0870
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0870
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0870
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0875
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0875
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0880
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0880
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0880
http://refhub.elsevier.com/S1877-7821(15)00023-5/sbref0880

	European Code against Cancer 4th Edition: Alcohol drinking and cancer
	1 Introduction
	1.1 European alcohol consumption among adult and young generations
	1.2 Effect of alcohol drinking on coronary heart disease

	2 Association with cancer
	2.1 Cancer types associated with alcohol drinking
	2.1.1 Neoplasms of the upper digestive tract: oral cavity, pharynx, larynx and squamous-cell carcinoma of the oesophagus
	2.1.2 Neoplasms of the lower digestive tract: colorectum and liver
	2.1.3 Neoplasms of the female breast

	2.2 Possible biological mechanisms

	3 Justification for recommendation
	3.1 Alcohol-attributable burden of disease
	3.2 Public policies on alcohol taxation as measures of prevention

	4 Conclusion
	Conflict of interest
	Acknowledgments
	References


