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Breast cancer is so common that about 10% of
women will be diagnosed with this disease during
their lifetime. And yet we know little about its

causes. Combining all known risk factors for breast
cancer — older age at birth of first child, earlier onset of
menses, later age at menopause, increased mammographic
density and the presence of specific genes, to name a few —
accounts for only about 30% of cases.1 Thus, in the major-
ity of cases, we cannot identify a known or suspected risk
factor. Both alcohol and tobacco are known to have impor-
tant causal roles in a variety of cancers, and breast cancer
has not escaped the epidemiologists’ critical examination.

Evidence from 53 epidemiologic studies comprising
about 80% of the worldwide epidemiologic data on the
question of whether alcohol and tobacco are risk factors for
breast cancer has been systematically studied by the Collab-
orative Group on Hormonal Factors in Breast Cancer.2

Because the consumption of alcohol and tobacco is closely
intertwined, the challenge is to disentangle the effects of
exposure to these substances. In the simplest scenario, this
is done by assessing breast cancer risk associated with alco-
hol in separate groups of women who never smoked and
those who ever smoked, and by assessing the risk associated
with tobacco use in separate groups of women who do not
drink and those who do drink. This type of subgroup
analysis is often difficult to accomplish in individual studies
with limited sample sizes. The great advantage of combin-
ing the breast cancer studies in the systematic review by the
collaborative group is that sufficient statistical power is
achieved to address these objectives.

Through this combined analysis, the collaborative group
found that alcohol is clearly an independent risk factor for
breast cancer, with no confounding by smoking or other
risk factors such as parity and age at birth of first child. Fur-
thermore, they found that the risk increased with increasing
alcohol consumption, regardless of smoking status. Specifi-
cally, there was a 7% increase in risk with each 10 g (about
1 drink) of alcohol per day. This linear dose-response con-
firms previous findings and argues against a threshold effect
for alcohol.3,4 Among women who reported drinking no al-
cohol, having ever smoked tobacco was shown to have little
or no effect on breast cancer risk compared with having
never smoked. Among the women who ever smoked and re-
ported drinking alcohol, the risk of breast cancer increased
with increasing alcohol consumption and was higher than
the risk among women who ever smoked but reported
drinking no alcohol.

Alcohol is a known risk factor for several cancers, includ-
ing those of the mouth, larynx, esophagus and liver, and it is
listed as a known human carcinogen by agencies such as the
US National Toxicology Program and the International
Agency for Research on Cancer. In terms of mechanisms
for causing cancer, it has been postulated that alcohol may
alter estrogen levels, themselves known to be associated
with breast cancer risk,5–7 or interfere with DNA repair.8,9

Although the systematic review has several method-
ologic strengths, some limitations are apparent and have
been acknowledged by the authors.2 For example, alcohol
was assessed as average consumption, and thus patterns of
consumption (e.g., daily compared with “binge” drinking)
were not captured. No information was available on the
type of alcohol or tobacco consumed, the duration of use,
the timing of exposure within the person’s lifetime (e.g.,
age started, age stopped) or passive smoking. These are im-
portant limitations and areas of continuing research. Stud-
ies published after these data were collected for the com-
bined analysis have looked in much more detail at patterns
of alcohol consumption10–12 and smoking,13 including passive
smoking,14 and have begun to assess gene–environment in-
teractions.15,16 This level of precision is what we must strive
for to achieve a more in-depth understanding of these rela-
tions. For example, women who drink alcohol are more
likely than those who do not drink to be in environments
with high levels of tobacco smoke, and a recent assessment
of 10 studies with breast cancer incidence as the outcome
concluded that there may indeed be an association between
passive smoking and breast cancer.17

Assessment of the effect of potential biases, such as sys-
tematic underreporting of alcohol consumption and random
misclassification, also raises some questions regarding the
precision of the alcohol-related results, but this uncertainty
is likely small compared with the weight of the evidence
presented. For smoking, the imprecision is greater because
measurement of this exposure is crude, assessed only as
“ever” compared with “never” having smoked. Other stud-
ies, or more in-depth analyses of the 53 included in the
combined analysis, will provide better answers on the rela-
tion between smoking and breast cancer.

The relation between alcohol and health is even more
complex. As noted earlier, most cases of breast cancer have
an unknown cause or combination of causes. In this con-
text, is a small (about 10%) increase in breast cancer risk
among women who are moderate drinkers, and even a
greater increase among those who are heavy drinkers, im-
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portant? The association between alcohol consumption and
breast cancer risk meets several criteria for causality, such
as consistency of results, strength of association and bio-
logic gradient. If alcohol consumption is judged to be a
cause of breast cancer, the level of relative risk, because
alcohol consumption is relatively common, translates
roughly to a population attributable risk of 4% in devel-
oped countries. That is, about 4% of new cases of breast
cancer can be attributed to drinking alcohol, and in Canada
this year, it means that alcohol will account for an astound-
ing 700 new cases. What is important here is that alcohol
consumption is one of the few known risk factors for breast
cancer that is a potentially modifiable behaviour at both the
individual and the societal level.

Mark Twain famously remarked: “Sometimes too much
drink is barely enough.” Despite the known hazards of
drinking, he was at least partially correct: during the past 2
decades, it has become clear that moderate drinking is asso-
ciated with longer life,18 reduced rates of myocardial infarc-
tion and perhaps decreased risks of stroke and dementia.19,20

What does this mean for women? Alcohol almost cer-
tainly is a risk factor for breast cancer. When a risk factor is
associated with both benefits and harms, should moderate
drinking by women be encouraged or discouraged? I be-
lieve that public health messages on the benefits of drink-
ing must be heavily weighted by the many negative conse-
quences. According to the World Health Organization,
alcohol abuse is estimated to be the fourth leading cause of
worldwide disability21 and accounts for more years of life
lost to death and disability than does tobacco or illegal
drugs.22,23 At the individual level, we should also think in
terms of who is at risk and direct recommendations accord-
ingly: in general, teens are not at increased risk of heart dis-
ease, and consequences of drinking can be tragic; pregnant
women should not be encouraged to drink, and men under
40 and women under 50 with no signs of heart conditions
are likely not in need of the benefits of alcohol. People who
do not drink should not be encouraged to start. However,
for some groups, there is a clear benefit of consuming a
moderate amount of alcohol. For women, this now must be
weighed against increased breast cancer risk. Women who
drink should do so at low or moderate levels, and in many
cases this will mean drinking less. Although I am wont to
agree with Mark Twain, on this occasion I must disagree:
less drink is enough.
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