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Abstract-The analysis of alcohol and breast canCcT risk from an Italian case-control study of 
breast cancer has been updated to include a total of 2402 women with histologically corzjirmed breast 
cancer and 2220 controls ztith acute conditions unrelated to any of the established or potential risk 
factors for breast cancer, admitted to a netalork of teaching and general hospitals in the greater 
Milan area. Compared u:ith non-drinkers, the estimated relative risk for ever drinkers LeNas 1.4 
(95% CI = 1.2-l .6). The multivariate risks were 1.3 for less than 1 drink (e.g. 10 g of ethanol) 
per dny, 1.3 for 1<2 drinks, 1.4 for 2-3 and 2.2 f or over 3 drinks per day. The positive association 
between alcohol and breast cancer was consistent across strata of age, socio-demographic variables, 
smoking, menstrual, reproductive, and hormonal factors, farnib history of breast ranter, nutrition 
and diet indicators. In particular, this study indicated that the alcohol-breast cancer relationship is 
probably not materially different inyounger and older women, that alcohol drinking at an earl_v age 
is not a particularly clear indicator of subsequent risk, nor that the effect of alcohol is enhanced in 
thin women. Thus, the,fndings of this study are both internally consistent and in agreement z#ith 
most previous evidence, since the relative risks of 1.3-l .4 f or a consumption of IO-30 g of alcohol 
per day compare well with the corresponding highest intake levels in most American studies. This 
study is of particular interest, since it provides data on higher levels of alcohol consumption, on 
which very little information is acailable. There are nonthe1es.r at least three elements which leaup 
open the question of causality: the absence of duration-risk relationship, the inconsistency Le,ith 
eoidence from descriptive epidemiolou, and the lark of plausible biological mechanisms. 

INTRODUCTION 
OVER THE LAST DECADE, a substantial amount of 
epidemiological evidence has accumulated on alco- 
hol consumption in relation to the risk of breast 
cancer. The majority of the published studies found 
a direct relation between alcohol and breast cancer, 
but there were also some notable exceptions [ 1, 21. 

However, most studies reporting either a positivr 
or no association, and specifically those emanating 
from the United States, were related to small quan- 
tities of alcohol. For instance, the follow-up study 
of the First Djational Health and Nutrition Survey 
[3] found a multivariate relative risk of 2 for con- 
sumption of over 5 g of alcohol per day and the 
American Nurses Health study [4] a relative risk of 
I .6 for over 15 g per day. In the study from the 
American Health Foundation dataset, whcrc no 
association was observed between alcohol and 
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breast cancer risk [5], the highest level of consump- 
tion was 15 g or more per day (i.e. one drink per 
day or more). 

Besides the limitations inherent in many previous 
studies dealing with low levels of consumption, 
several other aspects of the possible influence of 
alcohol on breast carcinogenesis require elucidation. 
It is important to investigate further the roles of 
different forms of alcoholic beverage, in different 
periods of life and in relation to other covariates, 
particularly body weight or menopausal status, 
since some studies suggested that the impact of 
alcohol could he greater for beer and spirits than 
for wine consumption [6, 71 and greater in (or 
restricted to) younger, prc-menopausal 13, 4, 6, 71 
or leaner women [ 3,4]. 

To provide further documentation on the possible 
association between alcohol and breast cancer and 
analy-se the potential modifying effect or interaction 
with other risk factors, this paper prcscnts the 
updated results from a case-control study conducted 
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in Northern Italy, which now includes data on 
over 2400 cases and 2200 controls from a female 
population with particularly elevated alcohol con- 
sumption vis-&vis other studies. 

SUBJECTS AND METHODS 
The data were derived from an ongoing case- 

control study of breast cancer conducted in the 
greater Milan area, Northern Italy, since January 
1983. The general design of this investigation has 
already been described [8]. Briefly, trained inter- 
viewers identified and questioned patients admitted 
for breast cancer and for a wide spectrum of other 
conditions to a network of teaching and general 
hospitals in the greater Milan area. Participation 
was almost complete, since less than 3% of casts 
and controls refused to bc interviewed. The present 
report is based on data collected bcforc December 
1988. 

Cases were women with histologically confirmed 
breast cancer, diagnosed within the year prior to 
interview, admitted to the National Cancer Institute 
and Ospedale Maggiore of Milan, which includes 
the four largest teaching and general hospitals in 
the greater Milan area. A total of 2402 cases, aged 
23-74 (median age = 53 years) was interviewed. 

The control group comprised 2220 women, aged 
21-74 (median age 54 years), admitted for acute 
conditions to the same network of hospitals where 
cases had been identified. Of these, 32% were 
admitted for traumas, 29% for non-traumatic ortho- 
paedic conditions (chiefly low back pain and disc 
disorders), 16% had acute surgical conditions and 
23% other miscellaneous illncsscs, such as skin, 
eye, nose and throat or dental disorders. The age 
distribution ofcases and controls is given in Table 1. 

The structured questionnaire included infor- 
mation on socio-demographic characteristics, gcn- 
cral lifestyle habits (e.g. smoking, coffee consump- 
tion), a few selected indicator foods, including the 
major sources of fats, proteins and vitamin A, a 
problem-oriented medical history and history of 
use of selected drugs, including oral contraceptives, 
non-contraceptiveoestrogcns for treatment ofmcno- 
pausal symptoms, and female hormones for other 

Table 1. Distribution of 2402 case., of breast cancer and 2220 
controls according to age. Milan, Itab, 1983-l 988 

Agegroup (years) 

<35 
35-44 
45-54 
55-64 
65-74 

Brrast Cancer Controls 

Numhrr % Xumhrr % 

98 4.1 156 7.0 
498 20.7 389 17.5 
706 29.4 612 27.6 
633 26.4 614 27.7 
467 19.4 449 20.2 

indications. Questions on alcohol included the num- 
ber of days per week each type of alcoholic beverage 
(wine, beer and spirits) was consumed, the average 
numbers of drinks per day, and the duration of the 
habit in years. 

Data analysis and control of confounding 
The average number of drinks per day for each 

type of alcoholic beverage (wine, which by itself 
accounted for more than 90% of all alcohol con- 
sumption in this population, beer and spirits), and 
the total average alcoholic beverage consumption, 
assuming a comparable pure alcohol content in 
each type of drink (i.e. 150 ml of wine = 330 ml of 
beer = 30 ml of spirits = approximately 10-12 ml 
ofpure alcohol), were computed. 

Relative risks (RR) ofbreast cancer, together with 
their 95% confidence intervals (CI), were then 
dcrivcd from data stratified for age in decades by the 
Mantel-Haenszel procedure [9], and significance of 
linear trend in risk was assessed by means of Man- 
tel’s extension test [IO]. To simultaneously allow 
for a number of potential confounding factors, 
unconditional multiple logistic regression was used, 
fitted by the method of maximum likelihood [ 11, 
121. Included in the regression equations were terms 

Table 2. Distribution of 2402 cases of breast cancer and 2220 
controls according to various measures of alcohol consumption. 

Milan, Itab, 1983-1988* 

Breast cancrr Controls 

Variable Sumhrr % Numhcr % 

N’ine, drinks per day 

0 
<1 
1<2 

2-3 
>3 

Beer, drinks per day 

0 
co.5 
0.5-l 
>1 

Spirits, drinks per dq 

0 
co.5 
0.5-l 

>1 

Total, alcoholic beverages 

0 
<1 
I<2 
2-3 
>3 

707 29.4 838 37.8 
682 28.4 623 28.1 
751 31.3 620 27.9 
145 6.0 83 3.7 
117 4.9 55 2.5 

2182 90.8 2078 93.6 
160 6.7 103 4.6 

40 1.7 27 1.2 
20 0.8 12 0.5 

2181 90.8 2092 94.2 
148 6.2 95 4.3 
62 2.6 31 1.4 
11 0.5 2 0.1 

665 27.7 804 36.2 
640 26.6 610 27.5 
681 28.4 570 25.7 
243 10.1 152 6.8 
173 7.2 84 3.8 

*For some variable, the sum of strata does not add to thr total 
because of missing valurs. 
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for age, geographic area, marital status, education, 

smoking, age at menarche, menopausal status and 
age at menopause, nulliparity/age at first birth, oral 
contraceptive and oestrogcn replacement use, and 
main indicator foods (meat, fats, green vegetables). 

RESULTS 

Table 2 gives the distribution of women with 

breast cancer and the comparison group according 
to reported consumption of various alcoholic bcvcr- 
ages. Cases were more frequently wine drinkers 
(70.6%) than controls (62.2%) and tcndcd to be 
more frequently heavy drinkers. In this population, 
consumption of brcr and spirits was substantially 
lower; noncthclcss, cases wcrc more frcqucntly drin- 
kers (9.2 vs. 6.4% for beer, 9.2 vs. 5.8% for spirits), 
and tended to drink more than controls. it’hen 
total consumption of all alcoholic beverages was 
considered, 72.3% ofcascs vs. 63.8% ofthe controls 
wcrc drinkers, and 17.3% of cases vs. 10.6% of the 
controls reported two drinks per day or more. 

The relative risk for alcohol drinkers vs. nondrink- 
ers was 1.4 (95% CI = 1.2-1.6). The relative risk 

in relation to subsequent levels of alcohol consump- 
tion arc reported in Table 3. With refercncc to wine 
consumption, the multivariato rclativc risk was 1.2 
for less than one drink per day, 1.3 for 1<2 drinks, 
1.4 for 2-3 drinks, and 2.2 for over 3 drinks per 
day. For bcrr, they wcrc 1.5 fix both low and 
modcratr consumption, and for spirits 1.4 and 2.0 
rcspccti\,ely. The risk cstimatcls for total alcohol 
consumption wcrc close to those ofwinc only, bring 
1.3, 1.3, 1.4 and 2.2 in subscqucnt lcvcls of intakr. 
\l’hcn tcetotallcrs Wcrr cxcludcd, and the lowrst 
alcohol consumption lrvcl was chosen as the rcfcr- 
cncc category, the rclativc risks for subscquc.nt lcvcls 
\vcrc 1 .O, 1.1 and 1.7. All the trends in risk with 
dose wcrc statistically significant. 

Tablr 4 prcscnts the age-adjustcxd rrlativr risks 
for total alcohol consumption in srparatc strata of 
age and other sclcctcd covariatcs. No apprcciablc 
interaction \vas ohscrvcd with age, since the rclativc 
risks for the highest consumption calcgory \vrrc 1 .!I, 
2.6, 3.6 and 2.4 in subscqucnt strata of age. ‘I’hc 
rclativc risks wcrc similar during the carlicr calcn- 
dar period of data collection (1983-1984. pub- 

lished in a previous paper (81) and in the suhsequrnt 

Table 3. Relatiw risk5 * of breast cancer in relation to awragr da+ consurn/ltion of r’ariom !@\ o/ ul(o/wli( 

becerqes. ;\iilan. Italy, 1985 1988 

0 <(I..? 

Alcoholic bcwragc crrnsumptirm. drink\ per d,l\ 

<I li” I_‘{ >:3 x-; (trcnd1 

Iti’ne 
11-H* + 1+ 

MLRt 1: 

B&T 
M-H* + I’ 

MLRt 1: 

Spirits 
Al-H* 1: 

MLRt It 

I.3 
(1.1-1.3) 

1.2 
(I.&-l.,?) 

1.4 
(1.2-1.7) 

1.3 
il.l-1.5) 

2.1 
1 I .&2.8] 

1.1 
il.‘-1.0) 

I.4 1.4 
(1.1-1.8) il.G-2.1) 

1 .3 I .3 
(1.1-1.9) (1 .o-2. j) 

1.1 
(1.1-1.9) 

1.1 
(l.crl.9) 

Total, nlcoholic hmrqe\ 
XI-H* + 1+ 

MLRt I: - 

Total, teetotallerc p\rluded 
Xl-H* - - 

XILRt - - 

1.3 
(1.1-1.5) 

1.3 
(1.1-1.6) 

I+ + 

If + 

1 .:< 
(lS1.7) 

I .‘I 
(1.1-1.5) 

1 ..5 
(1.4%I.91 

2.5 
(1.8-3.5) 

7.97 (/‘= O.lIO~l 

Y70 [I’ = (1002) 

96.77 (I’ < O.OOI t 

*Mantel-Haenszcl estimates adjusted for age in dccadrs. 
IEstimates from multiple logistic regression equations including turns Ior age. grographic arca. so~i~~-d~~m~)gr-al,llic 
variables, smoking, menstrual, reproductive and hormonal risk factors Ibr breast cancer. ljmily histor\ nutrition 
and dirt indicators. 
$Rcferencc category. 
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Table 4. Relative risks* of breast cancer in relation to average daily total alcoholic beverage 
consumption in separate strata of age and selected covariates. Milan, Itab, 1983-1988 

Variable 

Total alcoholic beverage consumption, drinks 
per day 

(.Number of 
0 <l I<2 2-3 >3 cascs)t x: (trend) 

Age,years 
<45 
45-54 
55-64 
65-74 

1+ + 
1+ + 
1+ + 
1+ + 

Calendar period of data collection 
Before June 1984 1: 
After June 1984 I+ + 

Smoking habits 
Never smokers 1+ + 
Ex-smokers 1+ + 
Current smokers I+ + 

Education (years) 
<7 I+ + 
7-11 1+ + 
212 1+ + 

History of benign breast disease 
No 1+ + 
Yes 1+ + 

Family historJi of breast cancer 
No 1+ + 
Yes 1+ + 

Oral contraceptive use 
Never 1+ + 
Ever 1+ + 

1.9 1.5 2.1 1.9 (596) 12.2611 
1.2 1.5 1.6 2.6 (706) 19.70(/ 
1.0 1.2 2.8 3.6 (633) 25.8511 
1.2 1.6 1.5 2.4 (467) 10.1611 

1.4 
1.2 

1.2 1.6 1.8 2.8 (1657) 48.2411 
1.8 1.4 3.4 4.9 (168) 1 1.4711 
1.1 1.2 2.0 1.9 (577) 12.1611 

1.2 
1.3 
1.5 

1.3 
1.1 

1.3 
1.3 

1.3 
1.0 

1.2 1.9 2.1 (437) 6.435 
1.5 1.7 2.4 (1965) 34.8011 

1.5 
1.3 
1.5 

1.4 
1.7 

1.4 
1.5 

1.5 
1.3 

2.0 2.5 (1265) 41.9411 
1.8 2.3 (654) 14.3311 
2.0 2.8 (481) 12.18/j 

1.9 2.4 (2085) 40.3711 
3.4 3.1 (317) 12.2911 

1.8 2.5 (2131) 55.5011 
3.3 2.2 (265) 6.6511 

2.1 2.6 (2151) 66.2911 
1.0 2.6 (251) 1.68 

*Mantel-Haenszel estimates adjusted for age in decades. 
tFor some variables, the sum of strata does not add to the total because of missing values 
ZReference category. 
§P c 0.05. 
IIP < 0.01. 

dataset. Likewise, the relative risks were compar- 
able in various categories of education (RR = 2.5, 
2.3 and 2.8 for the highest level of alcohol consump- 
tion), for women without (RR = 2.4) or with 
(RR = 3.1) a history of benign breast disease, with- 
out (RR = 2.5) or with (RR = 2.2) a family history 
of breast cancer, and never (RR = 2.6) or ever (RR 
= 2.6) oral contraceptive users. The relative risk 
was apparently greater among never (RR = 2.8) or 
ex-smokers (RR = 4.9) than among current smo- 
kers (RR = 1.9), but the interaction was not statisti- 
cally significant. 

The modifying effect on alcohol-related risks of 
main menstrual and reproductive factors are con- 
sidered in Table 5. The relative risks were compar- 
able across various strata of age at menarche and 
menopausal status. The point estimates were appar- 
ently greater among women with later menopause 
(RR = 3.8 for the highest level of alcohol consump- 
tion), higher parity (RR = 3.6) or later first birth 
(RR = 3.8), but the heterogeneity across strata, 
again, was not statistically significant. 

Alcohol-related risks in separate strata of body 
mass index and indicator foods are reported in 
Table 6. The alcohol-related risks were comparable 
across strata of body mass index, and not appreci- 
ably heterogeneous in relation to different levels of 
consumption of selected indicator foods (meat, fats, 
green vegetables), although the alcohol-related risks 
were apparently higher among more frequent meat 
consumers. 

Table 7 considers selected time-related factors. 
There was no consistent trend in risk with longer 
duration of alcoholic beverage consumption, and 
the risk was not particularly elevated among women 
who had started to drink alcoholic beverages below 
age 30. 

DISCUSSION 
The findings from this hospital-based case-con- 

trol study of breast cancer confirm that the preva- 
lence of alcohol drinking is elevated among women 
with breast cancer, that there is a direct dose-risk 
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Table 5. Relative risks* of breast cancer in relation to average dairy total alcoholic beverage 
consumption in sejarate strata of menstrual and reproductive variables. Milan, Itab, 1983- 

1988 

Variablr 

Total alcoholic beverage consumption, 
drinks per day 

0 ‘Cl l-2 2-3 >3 
(Number of X: 

casts) t (trend) 

Age at menarche 
Cl5 
215 

Menopausal status 
Pre-menopause 
Post-menopause 

Age at menopause 
C44 
45-49 
250 

Number of births 
0 
l-2 
23 

Age atJirst birth @ears) 
<25 
25-29 
230 

1+ + 1.3 1.4 2.1 2.7 
1+ + 1.1 1.6 1.6 2.4 

1+ + 1.6 1 .5 2.1 2.3 
1+ + 1.1 1.4 2.8 2.7 

1+ + 1.1 1.3 2.4 2.0 
1+ + 1.1 1.3 1.8 2.8 
1+ + 1.1 1.6 1.6 3.8 

1+ + 1.1 1.2 2.0 2.0 
I+ + 1.4 1.5 2.0 2.3 
1+ + I .2 1 ..5 1.6 :3.6 

1+ + 1.1 1.4 1.8 2.2 
I+ + 1.8 1.8 2.3 3.2 
1+ + 0.9 1.1 1.5 3.8 

(2055) 
(342) 

(1039) 
(1363) 

(258) 7.865 

(383) 12.235 

(722) 22.75% 

(444) 7.68$ 
(1449) 38.965 

(509) 19.563 

(790) 21.110 

(751) 30.64s 
(417) 7.593 

48.95s 
10.405 

25.40% 
40.85s 

*Mantel-Haenszel estimates adjusted for age in decades. 
tFor some variables, the sum of strata does not add to the total because of missing valurs. 
iReference category. 
§P < 0.01. 

Table 6. Relative risks* of breast cancer in relation to average daily total alcoholic beverage 
consumption in separate strata of nutritional and dietary indicators. Milan, Italy, 1983-1988 

Variable 

Total alcoholic beverage consumption, 
drinks per day 

(Number of X: 
0 <l 1<2 2-3 >3 cases)t (trend) 

Body rna$S index ( kg/mT) 
<20 1+ + 1.5 1.6 1.5 2.1 (289) 5.723 
20-24 1+ + 1.0 1.3 1.9 2.3 (1198) 27.323 
25-29 1+ + 1.6 1.6 2.7 3.1 (680) 32.399 
830 1+ + 1.6 1.8 1.0 2.1 (227) 3.19 

Meat (portions per week) 
<4 1+ + 1.1 1.5 1.7 1.9 (729) 16.145 
4-6 1+ + 1.4 1.3 1.9 2.3 (794) 16.279 
27 1+ + 1.4 1.5 2.2 3.4 (879) 33.425 

Fat consumption score 
1 (low) 1+ + 1.4 1.4 2.1 2.5 (1181) 33.95s 
2 (intermediatr) 1+ + 1.1 1.5 1.8 2.8 (862) 29.87s; 
3 (high) 1+ + 1.1 1.1 1.6 1.7 (359) 3.17 

Green vegetables (portions per week) 

<7 1+ + 1.1 1.4 1.6 2.4 (727) 15.48s 
7 1+ + 1.3 1.4 1.7 2.2 (949) 17.195 
>7 1+ + 1.4 1.6 2.6 2.8 (726) 38.40s 

‘Mantel-Haenszel estimates adjusted for age in decades. 
tFor some variables, the sum ofstrata does not add to the total because ofmissing values. 
$Reference category. 
$P<O.Ol 
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Table 7. Relative risks’of breast cancer in relation to duration of alcohol consumption and use 
of alcohol below age 30. Milan, Itab, 1983-1988 

Breast 
cancer Controls 

Relative risk estimates 
(95% CI) 

Duration of alcohol consumption Dears) 
Never drinkers 
<20 

20-29 

30-39 

840 

Unknown 

Age at starting drinking 

Never drinkers 
Drinkers, started below age 30 

Drinkers, started above age 30 

Drinkers, age at starting undefined 

665 804 It 
294 261 1.6 

(1.3-2.0) 
485 343 1.7 

(1.4-2.0) 
491 364 1.7 

(1.4-2.0) 
457 435 1.3 

(1.1-1.6) 
10 13 

665 804 1t 
1347 1085 1.4 

(1.2-1.7) 
375 316 1.4 

(1.1-1.7) 
15 15 

*Mantel-Haenszel estimates adjusted for age in decades. 
TReference category. 

relationship, but there is no evidence of any effect 
of duration on risk. 

The data are of particular interest in consider- 
ation of the relatively high alcohol consumption in 
this Italian population, since there is very little 
published information on breast cancer risk associ- 
ated with relatively high levels of intake as are 
present in the Italian population [3-71. Further, 
because of the large number of cases considered, 
these findings give a more reliable picture than was 
previously available on potential interactions and 
modifying effects of other variables. 

These findings are in agreement with a previous 
analysis of the same dataset, based on 437 cases 
and a similar number of controls, which found a 
relative risk of 2.1 (with 95% CI = 1.2-3.9) for 
over 3 drinks per day [8]. The observation of similar 
risks on subsequent subsets of the study increases 
the weight of the findings. Further, they are consist- 
ent with the majority ofother published studies from 
the United States or Australia, even in quantitative 
terms of estimated relative risk. The point estimate 
for 10-15 g of pure alcohol per day, which corre- 
sponds to the highest intake levels in most studies 
conducted in those countries, was in fact 1.3-1.4, 
which compares well with the estimates from most 
previous studies [2-71, and rose to 2-2.2 only 
for over 30 g of ethanol per day which, again, is 
consistent with the overall evidence from previous 
studies [ 71. 

A second important elucidation offered by this 
work is the detailed analysis of subgroups and 
interactions. Since none of these was significant or 

consistent, this study indicates that the alcohol- 
breast cancer relationship,is probably not materially 
different in younger (or pre-menopausal) vs. older 
women, that alcohol drinking at an early age (below 
age 30) is not a particularly clear indicator of 
subsequent risk, nor that the effect of alcohol is 
enhanced in thin women [3-71. Thus, the findings 
of this study are both internally consistent and in 
agreement with most previous evidence. 

Although this is a typical hospital-based case- 
control study and, as such, has all the related 
strengths and weaknesses, the frequency of alcohol 
consumption among the control group was very 
similar to the population-based data from the 
1983 Italian National Health Survey, where non- 
drinking women in the same age group com- 
prised approximately 40%, and heavy drinkers 
(>50 g of pure alcohol per day) 2.5% [13, 141. 
Further, in this study cases and controls came from 
comparable catchment areas, participation was 
almost complete, and allowance for major identified 
potential confounding factors did not materially 
modify any of the alcohol-related risks. 

If the present data provide further evidence on 
the association between alcohol and breast cancer 
in terms of analytical epidemiology, there are at 
least two elements which leave open the question of 
causality. First, on an epidemiological level, the 
absence of association between risk and duration of 
use, and the inconsistency with evidence from 
descriptive epidemiology or ecological studies, 
which found no consistent correlation between 
measures of alcohol consumption on a population 
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level and breast cancer rates (although it is rather 
difficult to separate alcohol drinking by males and 
females [ 15, IS]). Second, on a biological level, 
although several hypotheses have been proposed, 
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