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Summary The possible association between cigarette smoking, alcohol consumption and the risk of
development of breast cancer before the age of 45 was investigated by means of a population-based case-

control study in Sweden and Norway. Information was obtained, by personal interview, from 422 (89.2%) of
all eligible patients with breast cancer newly diagnosed between May 1984 and May 1985, and from 527
(80.6%) of all age-matched controls. The possible confounding effects of oral contraceptive (OC) use,

education, and reproductive and several other factors were taken into account in multivariate analyses. No
association was found between ever smoking (versus never smoking) and breast cancer (odds ratio 1.0; 95%
confidence interval (CI) 0.8-1.3). Further, there was no relation between breast cancer and duration of
smoking, age at start of regular smoking, length of time since the start of regular smoking, or number of
cigarettes smoked per day. There was no significant interaction between smoking, use of OCs, parity, and
breast cancer. A moderate or high current consumption of beer, wine, liquor or total alcohol did not increase
the risk of breast cancer. An alcohol intake of 5 grams per day or more was associated with a decreased risk
of breast cancer (odds ratio 0.6; 95% CI 0.4-0.9), but possible effects of a change in habits after diagnosis, of
recall bias and of residual confounding, e.g. by dietary habits, need serious consideration.

There is accumulating evidence to indicate that the risk of
developing breast cancer might be decreased in women who
smoke (Hammond, 1966; Williams & Horm, 1977; Doll et
al., 1980; Vessey et al., 1985; O'Connell et al., 1987), but
that a moderate or high alcohol consumption entails an
increased risk (Williams & Horm, 1977; O'Connell et al.,
1987; Rosenberg et al., 1982; Hiatt & Bawol 1984; Le et al.,
1984; Talamini et al., 1984; La Vecchia et al., 1985; Harvey
et al., 1987; Schatzkin et al., 1987; Willett et al., 1987). A
reasonable biological mechanism of the former relationship
could be a reduction of oestrogenic activity in women who
smoke, possibly as a result of decreased biosynthesis of
oestrogen (MacMahon et al., 1982) or, which is more likely,
of increased metabolic clearance of both endogenous (Mich-
novicz et al., 1986) and exogenous (Jensen et al., 1985)
oestrogens. Some epidemiological data indicate that these
changes might lead to a clinically significant effect on the
risk of developing endometrial cancer and other diseases
(Williams & Horm, 1977; Baron, 1984; Kelsey et al., 1984;
Lesko et al., 1985; Baron et al., 1986). Findings concerning
the risk of breast cancer in relation to smoking have so far
been controversial, however, in that some have indicated an
unaltered (Baron et al., 1986; Garfinkel, 1980; Rosenberg et
al., 1984; Brinton et al., 1986) or increased (Hiatt et al.,
1982; Schechter et al., 1985) relative risk in smokers.
A more consistent pattern is emerging with regard to the

relation between alcohol consumption and breast cancer.
Several case-control (Williams & Horm, 1977; O'Connell et
al., 1987; Le et al., 1984; Talamini et al., 1984; La Vecchia et
al., 1985; Harvey et al., 1987) and cohort (Hiatt & Bawol,
1984; Schatzkin et al., 1987; Willett et al., 1987) studies have
shown an approximately 50-100% increase in the risk of
developing breast cancer - particularly before menopause
(O'Connell et al., 1987; Schatzkin et al., 1987; Willett et al.,
1987) - in women who consume moderate or large amounts
of alcohol. Accordingly, there is growing agreement that the
association is causal and that in many populations exposure
to alcohol might be a significant public health factor (Editor-
ial, 1985; Graham, 1987). So far, however, studies on this
issue have been conducted primarily in the United States,
and some of them have shown negative results (Byers &
Funch, 1982; Begg et al., 1982; Paganini-Hill & Ross, 1983;
Webster et al., 1983; Harris & Wynder, 1988). There is
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therefore a need for confirmatory data from other
populations.
A population-based case-control study in Sweden and

Norway indicated that the risk of breast cancer in young
women was increased after long-term use of oral contra-
ceptives (OCs) (Meirik et al., 1986). In the study detailed
information on smoking habits and on current alcohol
consumption was also obtained, for the purpose of the
present analysis.

Material and methods

The design of this joint study between Sweden and Norway
and the method of data collection have been described in a
previous report (Meirik et al., 1986) and will only be
presented briefly here.

Sweden

Cases In Sweden all newly diagnosed cases of cancer are
reported separately by clinicians and pathologists to the six
regional cancer registries, which together cover the whole of
Sweden. For the purposes of this study we obtained copies
of all notification forms for all women who (1) had a
histologically confirmed, invasive breast cancer newly diag-
nosed between May 1984 and May 1985 inclusive, (2) were
resident in Sweden on January 1, 1960, (3) were less than 45
years of age at diagnosis, and (4) had no history of previous
malignant disease. All women under 40 years of age at
diagnosis and every second women between 40 and 44 years
of age were eligible for the study. A total of 359 eligible
women were identified and 317 (88.3%) of them were
available for interview and were thus included in the study
(TableI). The reasons for exclusions have been given pre-
viously (Meirik et al., 1986).

Controls Individually matched control women were chosen
from a continuously updated population register covering
the whole of Sweden. The control women should have no
history of previous malignant disease, she should have been
resident in Sweden in 1960 and born in the same year and
month (+ 1) as the cancer patient, and she should be resident
in the same county. Additional controls were available in the
event that a control woman should refuse to participate or
prove to be ineligible. A total of 85.2% of all eligible
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controls contacted or sought (and 88.1% of these contacted)
were included in this series (Table I).

Norway

Cases In Norway, new cases of invasive breast cancer
diagnosed during the period May 1984 to April 1985 inclus-
ive were traced through the co-operation of all 71 surgical
departments in the country. Three months after the end of
the accrual period, the Norwegian cancer registry was
searched and eight primarily missed cases were identified and
added to the series. In Norway only women under 40 years
of age at diagnosis were included. Otherwise the criteria were
the same as in Sweden, except that residence in Norway in
1960 was not required. Altogether 114 eligible cases were
identified and 105 (92.1%) of these women were interviewed
(Table I).

Controls Two controls for each cancer patient were chosen
from an updated register of the entire Norwegian popula-
tion, with the criterion that they should be born on the same
day and year as the cancer patient. To obtain two controls
for each patient, 295 controls had to be selected from the
population register. Of the women with whom contact was
sought, 71.2% (84.7% of those actually contacted) were
interviewed).

Interviews

In Sweden, the patients were interviewed 3 to 12 months
after diagnosis. Both patients and controls were interviewed
personally by specially trained professional female inter-
viewers. The same interviewer interviewed pairs of patients
and controls. The interviewers in Norway were ten specially
trained health professionals. The interview followed a
detailed schedule, identical in Sweden and Norway, which
focused on the social background, lifestyle factors, and the
reproductive and contraceptive histories. At the interview,
each woman was asked whether she was a daily cigarette
smoker, and in that case when she started regular smoking
and how many cigarettes she was smoking daily five years
ago and at the time of the interview. Those who had stopped
smoking, were asked about the year when they started and
stopped and the average number of cigarettes smoked daily.
Women who did not state that they were total abstainers
from alcohol were asked separately about their current
consumption of beer (number of bottles or cans of beer per
day), wine (dl per week), and liquor (cl per week). The
average total amount of alcohol in grams per day was
calculated by multiplying the volumes of beer, wine and
liquor by the estimated alcohol concentrations of 3, 12 and
40 per cent respectively. The total alcohol consumption was
classified so as to allow comparison with other recent reports
(Schatzkin et al., 1987; Willett et al., 1987).

Statistical analysis
The analysis of associations was based on the odds ratio
(relative risk). To measure effects after adjustment for the
impact of possible confounding variables, a multivariate
analysis based on the logistic model was performed. Because
of the match design of the data collection procedure, esti-

Table I Number of cases and controls in Sweden and Norway by
age

Norway Sweden Total
Age,

years Cases Controls Cases Controls Cases Controls

< 30 7 14 16 16 23 30
30-34 19 38 51 51 70 89
35-39 79 158 129 129 208 287
40-44 121 121 121 121

Total 105 210 317 317 422 527

mates were obtained by the conditional maximum likelihood
method (Breslow & Day, 1980), which permits a variable
number of controls. Models were estimated with variables in
both continuous and categorised form. The conditional
maximum likelihood method was also used to obtain unad-
justed estimates. Effect modification was analysed by adding
interaction terms to logistic models containing two different
exposure variables.

Results

Smoking
A total of 270 (64%) of the patients and 334 (63%) of the
control women were ever smokers. The matched odds ratio
(OR) with the 95% confidence interval (CI) for ever versus
never smokers was 1.0 (CI 0.8-1.3). Among current smokers,
the daily average numbers of cigarettes smoked five years
ago and currently were 13.3 and 13.7 in the controls and
14.3 and 13.8 in the patients, respectively. The differences
were not significant (P> 0.05, t test) and the correlation
coefficient for the number of cigarettes smoked per day at
these two points in time was 0.76 (P <0.01). In current
smokers the subsequent analyses were therefore based on
current smoking habits only. The duration of exposure to
smoking was expressed both as the total number of years of
smoking and as the latency since the start of regular
smoking. Both measures yielded relative risks close to unity
without any evidence of a tendency towards a decreased
or increased risk of breast cancer with longer exposure
(Table II). Likewise, the number of cigarettes smoked per
day was virtually unrelated to the risk of developing breast
cancer (Table II). There was no evidence that a long latency
since the start of regular smoking entailed a significantly
increased or decreased risk of breast cancer (Table II). A
majority of the ever smokers - 74% of the patients and 70%
of the controls - started smoking before the age of 20. There
was no indication, however, of a protective or adverse effect
of starting smoking at an early age or smoking for many
years before the first full-term parity (Table II). Adjustment
for a large number of potentially confounding variables did
not materially alter the risk estimates. All smoking charac-
teristics shown in Table II were also analysed as continuous
variables in the logistic model. This approach did not change
the overall finding that there was no association between
smoking and breast cancer in young women.
To compare parity subgroups regarding a possible relation

between smoking and breast cancer, a stratum-specific analy-
sis was performed. The odds ratio was 1.0, however, in every
category of parity and of smoking (Table III) and there was
thus no evidence of interaction; the fl-parameter of the
interaction term in the logistic model was 0.0163 with SE
0.3892 (P= 0.97). The absence of an association between
parity and breast cancer has been explored in more detail
(Adami et al., unpublished).
Smoking might act as an effect modifier in relation to

OCs. In this population, the total duration of OC use
emerged as a determinant of the risk of breast cancer
(Meirik et al., 1986) and the present analysis revealed an
association between duration of OC use and risk of breast
cancer in different strata of never smokers and in women
smoking less than or more than 15 cigarettes per day
(Table IV). A multiple logistic model which allowed interac-
tion between OC use and smoking showed a slightly lower
jodds ratio in long-term OC users who smoked than in those
who had never smoked (Table IV). The possibility of interac-
tion was not supported statistically, however; the P values
for the individual interaction terms varied between 0.3 and
0.9.

There was evidence of a correlation between total duration
of OC use and ever versus never smoking (r=0.06; P=0.08).
The correlation coefficient for total duration of OC use and
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Table II Odds ratio (OR) of breast cancer in relation to different characteristics of
smoking habits. CI, confidence interval

Exposure
characteristics

Years smoked
Never smoker

0-4
5-9
10-14
15-19
20 +

No. of cig./day
Never smoker

0-4
5-9
10-14
15-19
20+

Years since start of
Never smoker

0-4
5-9
10-14
15-19
20+

Crude distributiona

Cases Controls

152
14
22
40
65
115

152
20
65
78
34
65

smoking
152

2
8

35
79
135

Age at start of smoking, years

Never smoker 152
<15 31

15-19 163
20-24 47
25+ 21

Years smoked before first birth
Never smokerc 266

<5 41
5-9 38
10+ 18

OR (and 95% Cl)

Unadjusted Adjusted'

1.0
1.0
0.7
1.1
1.0
1.2

193
19
42
48
85
117

193
29
72
99
58
61

193
4
8

46
115
140

193
27
194
75
20

312
55
64
23

(ref)
(0.6-2.1)
(0.4-1.2)
(0.7-1.7)
(0.7-1.5)
(0.9-1.7)

1.0 (ref)
1.0 (0.5-1.8)
1.2 (0.8-1.9)
1.0 (0.7-1.4)
0.7 (0.4-1.1)
1.2 (0.8-1.7)

1.0 (ref)
1.3 (0.4-4.0)
1.0 (0.6-1.6)
0.9 (0.6-1.3)
1.2 (0.8-1.6)
1.1 (0.8-1.6)

1.0 (ref)
1.3 (0.7-2.4)
1.1 (0.8-1.4)
0.8 (0.5-1.2)
1.4 (0.7-2.8)

1.0 (ref)
0.9 (0.6-1.4)
0.7 (0.4-1.1)
0.9 (0.5-1.7)

1.0 (ref)
1.2 (0.6-2.3)
0.7 (0.3-1.3)
1.0 (0.6-1.8)
1.1 (0.7-1.7)
1.2 (0.8-1.7)

1.0 (ref)
1.1 (0.5-2.1)
1.3 (0.8-2.0)
1.0 (0.6-1.5)
0.7 (0.4-1.2)
1.1 (0.7-1.8)

1.0 (ref)
1.5 (0.3-6.7)
1.7 (0.5-5.7)
0.9 (0.5-1.6)
0.9 (0.6-1.3)
1.2 (0.8-1.8)

1.0 (ref)
1.3 (0.7-2.5)
1.0 (0.7-1.5)
0.8 (0.5-1.3)
1.6 (0.8-3.3)

1.0 (ref)
1.0 (0.6-1.6)
0.7 (0.4-1.1)
0.7 (0.3-1.4)

aSome categories add up to less than 422 (cases) and 527 (controls) because of missing
information; bAdjusted for education, age at menarche, age at first full-term pregnancy,
parity, menopause, history of operation for benign breast disease, family history of breast
cancer, total duration of OC use and alcohol consumption (gday- 1); cNulliparous
excluded.

Table III Odds ratio (OR) of breast cancer in relation to smoking
and parity with and without interaction. CI, confidence interval

OR (and 95% CI)
Parity Never smoker Ever smoker

Without interaction
Nulliparous 1.0 (ref) 1.0 (0.8-1.3)
Parous 1.0 (0.7-1.5) 1.0 (0.6-1.6)

With interaction
Nulliparous 1.0 (ref) 1.0 (0.5-2.1)
Parous 1.0 (0.5-1.8) 1.0 (0.6-1.8)

Table IV Odds ratio (OR) and 95% confidence interval (CI) of
breast cancer in relation to smoking and total duration of OC use

OC use, years

0-7 8+
Smoking
cig./day Never user OR (and 95% CI)

Without interaction
Never smoker 1.0 (ref) 1.2 (0.8-1.6) 1.7 (1.1-2.6)
<15 1.1 (0.8-1.5) 1.2 (0.8-1.9) 1.8 (1.1-3.0)
15+ 0.9 (0.6-1.3) 1.1 (0.7-1.7) 1.5 (0.9-2.6)

With interaction
Never smoker 1.0 (ref) 1.0 (0.6-1.7) 2.1 (1.0-4.2)

<15 0.9 (0.5-1.6) 1.3 (0.8-2.0) 1.5 (0.8-2.9)
15+ 1.2 (0.5-2.5) 1.0 (0.6-1.7) 1.4 (0.7-2.8)

Table V Odds ratio (OR) and 95% confidence interval (CI) of
breast cancer in relation to total duration of OC use with and

without adjustment for smoking

Crude distribution OR (and 95% CI)
OC use,
years Cases Controls Model Ja Model 2b

Never 96 156 1.0 (ref) 1.0 (ref)
<3 156 205 1.2 (0.8-1.6) 1.1 (0.8-1.6)
4-7 80 93 1.3 (0.8-1.9) 1.2 (0.8-1.9)
8-11 51 50 1.4 (0.8-2.3) 1.4 (0.9-2.4)
12+ 39 23 2.2 (1.2-4.0) 2.1 (1.2-3.9)

aAdjusted for age at menarche, age at first full-term pregnancy,
parity, menopause, history of operation for benign breast disease
and family history of breast cancer; bAdjusted as model 1 plus
smoking (cigarettes day-1).

number of cigarettes smoked per day was 0.13 (P=0.0001).
A possible - though not statistically confirmed - effect-
modifying action of smoking might thus bias the risk
estimates in relation to OC use. However, our previously
published data remained largely unchanged in a multivariate
model which also took into account smoking habits
(Table V).

Alcohol consumption

Forty-nine patients (12%) and 52 controls (10%) classified
themselves as teetotallers, whereas 152 patients (36%) and
193 controls (37%) reported no current alcohol consump-
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tion. The proportion of non-drinkers was considerably
higher in Norway (68% of the cases and 52% of the
controls) than in Sweden (26% in both groups). The
matched odds ratio for any versus no alcohol consumption
was 0.8 (95% CI 0.6-1.1) and adjustment for the variables
given in Table VI (Footnote 2) resulted in an unaltered risk
estimate (OR=0.8; 95% CI 0.5-1.1). The relation between
current alcohol intake and breast cancer was first analysed
separately for beer, wine and liquor without any evidence of
an increased risk in heavy consumers (TableVI). There was
some tendency to a relation between risk of breast cancer
and total alcohol consumption (g day-1), with on OR of 0.6
and an upper confidence limit of 0.9 in women whose daily
intake was 5.0-14.9gday-1. Analysis of all women consum-

ing 5 g day-1 or more - with the adjustments shown in Table
VI - revealed an OR of 0.6 (95% CI 0.4-0.9). The odds
ratios were not materially altered when several possible
confounding variables were taken into account in a multivar-
iate analysis (TableVI).
The different characteristics of alcohol consumption were

finally included in the logistic model as continuous variables
with the adjustments shown in Table VI. There was some

evidence of a decreased risk of breast cancer with increasing
wine consumption (logistic parameter ,= -0.0661; SE
(,B)=0.0287; P=0.02), whereas the P values for beer, liquor
and total alcohol intake were 0.13, 0.88 and 0.14
respectively.

Discussion

This analysis constitutes part of a nationwide case-control
study in Sweden and Norway. The population-based recruit-
ment of cases and controls and the fairly low non-response
rate in both groups makes a selectional bias unlikely. The
most important potential limitation of this study - as with
other retrospective ones - is that of differential misclassi-
fication of exposure. One possibility is that the diagnosis of
breast cancer would have caused selective underreporting of

or an actual decrease in smoking and alcohol intake. On the
other hand, there had been no public debate at the time of
the investigation on possible associations between smoking,
alcohol, and breast cancer in Sweden and Norway. The
interviewers were unaware of the investigators' intention to
analyse this association, the participating women were not
informed about this aim of the study and the proportion of
teetotallers was similar among patients and controls. More-
over, according to the most reasonable current hypotheses,
alcohol should increase and smoking rather decrease the risk
of breast cancer. Provided that these hypotheses are correct,
risk estimates biased towards unity for both exposures would
require, for example, overreporting of cigarette smoking and
underreporting of alcohol intake among the cancer patients.
Such a reciprocal recall bias seems unlikely and the high
correlation between current smoking habits and those of five
years prior to the interview contradicts the possibility that
the diagnosis of breast cancer materially altered the habits.
In an ongoing population-based case-control study on diet
and breast cancer, 30 consecutive patients were interviewed
about any changes in alcohol intake subsequent to the
diagnosis. Twenty-nine reported no change in consumption
and one woman had decreased her wine intake (unpublished
data). A positive association between alcohol and breast
cancer has emerged not only in cohort but also in several
case-control studies (Hammond, 1966; Williams & Horm,
1977; O'Connell, 1987; Le et al., 1984; Talamini et al., 1984;
La Vecchia et al., 1985; Harvey et al., 1987). Taken together,
these observations contradict the idea that recall bias due to
our retrospective study design fully explained the discrepancy
between our findings and those recently reported by other
investigators.
The overall results of this study indicate that there is no

association between smoking and breast cancer in young
women. The power of the analysis was increased by the
relatively high prevalence of smoking in this population,
nearly one-fourth smoking more than 15 cigarettes per day,
often with a history of such smoking for many years. In
particular, the negative results were incompatible with the

Table VI Odds ratio (OR) and 95% confidence interval (CI) of breast cancer in relation
to beer, liquor and total alcohol consumption

Exposure
characteristics

Non/ever drinking
Non-drinkers
Ever drank

Beer, bottles day-1
0

1
2+

Wine, dl week-1
0

1-4
5+

Liquor, cl week-1
0

1 -4
5+

Total alcohol, g day-I
0

0.1-1.2
1.3-4.9
5.0-14.9
15+

Crude distributiona

Cases Controls

152 193
270 334

339
50
33

183
188
51

308
81
33

152
20
143
93
14

431
69
27

232
229
66

384

103
40

193
20
161
138
15

OR (and 95% CI)

Unadjusted Adjustedb

1.0 (ref) 1.0 (ref)
0.8 (0.6-1.1) 0.8 (0.5-1.1)

1.0 (ref)
0.9 (0.6-1.4)
1.5 (0.9-2.6)

1.0 (ref)
0.8 (0.6-1.1)
0.8 (0.5-1.2)

1.0 (ref)
0.9 (0.6-1.3)
0.9 (0.6-1.5)

1.0 (ref)
1.2 (0.6-2.4)
0.9 (0.6-1.2)
0.7 (0.5-1.0)
0.9 (0.4-1.9)

1.0 (ref)
0.8 (0.6-1.3)
1.3 (0.7-2.5)

1.0 (ref)
0.7 (0.5-1.0)
0.7 (0.4-1.2)

1.0 (ref)
1.0 (0.7-1.5)
0.7 (0.4-1.3)

1.0 (ref)
1.1 (0.5-2.4)
0.8 (0.6-1.2)
0.6 (0.4-0.9)
0.5 (0.2-1.3)

aSome categories add up to less than 422 (cases) and 527 (controls) because of missing
information; bAdjusted for education, age at menarche, age at first full-term pregnancy,
parity, menopause, history of operation for benign breast disease, family history of breast
cancer, total duration of OC use, smoking (cigarettes day-'), and the consumption of
other alcoholic beverages than those analysed.
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recent finding of a more than doubled risk of premenopausal
breast cancer in ever smokers (Schechter et al., 1985). The
supposition of the latter authors that there may have been
selectional bias in their study was thus supported. On the
other hand, there was no evidence that the anti-oestrogenic
effects of smoking (MacMahon et al., 1982; Michnovicz et
al., 1986) translate into a reduced risk of developing breast
cancer. The lower confidence limits were only 10-20% below
unity in the heaviest smokers and in those who had smoked
longest. The allegation of a 20% reduction in the risk in this
group of women (MacMahon et al., 1982) is thus contra-
dicted both by our data and by those of Rosenberg et al.
(Rosenberg et al., 1984).

Theoretically, smoking might be expected to have the
strongest anti-oestrogenic effects at premenopausal ages
(Michnoviz et al., 1986) and counteract the biological effects
of oral contraceptives. Under these assumptions, differences
in smoking habits might partly explain the contradictory
findings concerning the use of oral contraceptives in relation
to breast cancer (Stadel et al., 1985; McPherson & Drife,
1986). This hypothesis gained no support in our study, in
which no significant interaction was found between smoking
and oral-contraceptive use. The power of this analysis was
low, however, and to rule out the possibility that an anti-
oestrogenic effect of smoking will protect against the long-
term hazard of developing breast cancer, a considerably
larger number of cases and controls would be required
(Smith & Day, 1984). Interaction with the menopausal status
was recently reported by Schechter et al. (1985), who found
that smoking caused a significantly (more than three-fold)
dose-dependent increase in the risk of breast cancer which
was virtually confined to premenopausal women and
interacted with parity, contrary to other reports (Rosenberg
et al., 1984) and to our data.
The proportion of women with a high alcohol consump-

tion (>5 g day -1) in this population was comparable to
(Willett et al., 1987) or even higher than (Schatzkin et al.,
1987) that in some recent publications which reported a
dose-dependent association between daily alcohol consump-
tion and the risk of breast cancer. Our study comprised
fewer individuals than several of those in which a risk
increase was found, which was mostly in the order of 50%
or more in moderate and heavy consumers (O'Connell et al.,
1987; Harvey et al., 1987; Schatzkin et al., 1987; Willett et
al., 1987). However, in the present study the upper confi-
dence limits were generally below this level, thus indicating

that our negative findings were unlikely to have been due to
chance. In fact, a decreased odds ratio for the risk of breast
cancer of 0.6 (95% CI 0.4-0.9) was found in women
consuming 5g of alcohol or more per day. Likewise, there is
no indication in the literature that discrepancies betwc2n
results from the United States and this Scandinavian popii-
lation may be attributable to differences in the consumption
of beer, wine and liquor, since a tendency to increasing,
consumption has been found for each of these beverage.
(Rosenberg et al., 1982; Willett et al., 1987). It is note-
worthy, however, that wine was the major source of the total
alcohol intake in our population.
Apart from methodological differences, such as the use of

hospital-based controls (Williams & Horm, 1977; Rosenberg
et al., 1982; Le et al., 1984; Talamini et al., 1984; La Vecchia
et al., 1985; Byers & Funch, 1982; Begg et al., 1982), there is
at least one other possible reason for the disparity between
the findings in this Scandinavian population and several
populations from the United States as well as some Euro-
pean ones (Le et al., 1984; Talamini et al., 1984; La Vecchia
et al., 1985). This is that the intake of nutrients that modify
the effect of alcohol might differ between the populations.
The lack of information about nutritional characteristics -
and also about alcohol consumption earlier in the women's
lives - was an important limitation of our study. Adjustment
for the possible confounding effect of dietary factors in
multivariate models has, however, resulted in a largely un-
altered (Willett et al., 1987) or slightly increased (Schatzkin
et al., 1987) risk estimate in association with alcohol intake
in two recent cohort studies.
Our results would seem to contradict a causal relationship

between alcohol intake and the risk of breast cancer in
young women, which is the group in which the most
pronounced positive association has been reported (O'Con-
nell et al., 1987; Schatzkin et al., 1987; Willett et al., 1987).
Future studies in this area should preferably take into
consideration the whole spectrum of nutritional charac-
teristics and consumption of different alcohol beverages
throughout the women's lives.

This study was financed by the Swedish Cancer Society, the Swedish
National Board of Health and Welfare, and the Norwegian Cancer
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