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Background: Although the J-shaped relation between alcohol
intake and mortality has been reproduced in many large cohort
studies, the question of whether the effects of beer, wine, and
spirits differ remains controversial.

Objective: To examine the relation between intake of different
types of alcohol and death from all causes, coronary heart disease,
and cancer.

Design: Pooled cohort studies in which intake of beer, wine, and
spirits; smoking status; educational level; physical activity; and
body mass index were assessed at baseline.

Setting: Copenhagen, Denmark.

Participants: 13 064 men and 11 459 women 20 to 98 years of
age.

Measurements: Number of deaths and time to death from all
causes, coronary heart disease, and cancer during follow-up.

Results: During 257 859 person-years of follow-up, 4833 partic-
ipants died. J-shaped relations were found between total alcohol
intake and mortality at various levels of wine intake. Compared
with nondrinkers, light drinkers who avoided wine had a relative
risk for death from all causes of 0.90 (95% Cl, 0.82 to 0.99) and
those who drank wine had a relative risk of 0.66 (Cl, 0.55 to
0.77). Heavy drinkers who avoided wine were at higher risk for
death from all causes than were heavy drinkers who included wine
in their alcohol intake. Wine drinkers had significantly lower mor-
tality from both coronary heart disease and cancer than did non-
wine drinkers (P = 0.007 and P = 0.004, respectively).

Conclusion: Wine intake may have a beneficial effect on all-
cause mortality that is additive to that of alcohol. This effect may
be attributable to a reduction in death from both coronary heart
disease and cancer.
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S everal population studies from different countries have
shown a J-shaped relation between intake of alcohol
and mortality from all causes (1-6). Studies comparing
different countries have found a strong inverse relation be-
tween incidence rates of coronary heart disease and wine
consumption but a weak or nonexistent relation for con-
sumption of beer or spirits (7-9). The findings that differ-
ent types of alcoholic beverages have different effects on
mortality are indirectly supported by several clinical and
experimental studies (10-12). In contrast, prospective
studies have shown that beer (13), spirits (14), and wine
(15) may have protective effects. However, most of these
investigations were based on populations with one pre-
dominant type of alcohol consumption; this precluded
valid comparison of the effects of the three different types
of alcohol. We sought to analyze the effect of intake of
different types of alcohol on mortality from all causes,
coronary heart disease, and cancer in several large Danish
cohort studies.

Methods
The Copenhagen Centre for Prospective Population
Studies is based on three study samples: that of the Copen-

hagen City Heart Study; that of the Copenhagen County
Centre of Preventive Medicine (the former Glostrup Pop-
ulation Studies), which includes six cohorts; and that of the
Copenhagen Male Study (16-18). The study samples of
the Copenhagen City Heart Study, initiated in 1976, and
the Copenhagen County Centre of Preventive Medicine,
initiated in 1964, were randomly selected within age strata
from the populations residing in defined areas in greater
Copenhagen. For the Copenhagen Male Study, initiated in
1971, employees of 14 large companies in Copenhagen
were invited to participate. The mean participation rate in
all studies was 80% (range, 69% to 88%). The combined
study sample comprises 13 064 men and 11 459 women
for whom information on alcohol intake and lifestyle-
related variables, described below, was complete.

Alcohol Intake

Participants of the Copenhagen City Heart Study and
the studies in the Copenhagen County Centre of Preven-
tive Medicine were asked about their current average
weekly intake of beer, wine, and spirits. In the Copenhagen
Male Study, participants were asked about their average
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daily intake of beer, wine, and spirits on weekdays (Mon-
day through Thursday) and weekends (Friday through
Sunday); these reports were combined to estimate weekly
alcohol consumption. Persons in our study who did not
drink alcohol because they were receiving disulfiram or
other medication were excluded from the analysis.

One bottle of beer contains 11.6 g of alcohol, and 12 g
is an approximate average for one serving of wine or spirits.
We grouped participants into five categories on the basis of
total intake of alcohol: less than 1 drink/wk (nondrinkers),
1 to 7 drinks/wk, 8 to 21 drinks/wk, 22 to 35 drinks/wk,
and more than 35 drinks/wk. Intake of beer, wine, and
spirits was categorized similarly; however, because of the
frequency of end point data, “more than 21 drinks/wk” is
the highest intake category for the individual types of
beverages.

Smoking Status

Participants reported whether they were never-smok-
ers, former smokers, or current smokers. Current smokers
reported grams of tobacco smoked per day in the form of
cigarettes (1 g/d), small cigars (3 g/d), cigars (5 g/d), and
pipe tobacco (50 g/package). Five groups were defined:
never-smokers, former smokers, smokers of 1 to 14 g of
tobacco daily, smokers of 15 to 24 g of tobacco daily, and
smokers of more than 24 g of tobacco daily.

Education

Participants reported the number of years that they
attended school. Three groups were defined: fewer than
8 years, 8 to 11 years, and 12 or more years of school
education.

Physical Activity

Participants reported whether they were physically ac-
tive during leisure time. Four groups were defined: seden-
tary (<2 h/wk), light activity (2 to 4 h/wk), moderate
activity (>4 h/wk, noncompetitive) and heavy activity (>4
h/wk, competitive).

Body Mass Index

Body weight and height were measured while the par-
ticipant was wearing light clothes and no shoes. Body mass
index was calculated as weight in kg divided by height in
meters squared. Five categories of body mass index were
defined: less than 20.0 kg/m?, 20.0 to 24.9 kg/m?, 25.0 to
29.9 kg/m?, 30.0 to 34.9 kg/m?, and 35.0 kg/m” or more.
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Changes in Lifestyle-Related Variables

When participants were re-examined during follow-
up, the newly obtained values for alcohol intake, smoking
status, physical activity, and body mass index were used to
replace the old values in the statistical analyses. Observa-
tion time and vital status were included in the modeling
accordingly.

Follow-up

Participants were followed from date of entry into the
study to date of death, loss to follow-up, emigration, or
end of follow-up, whichever came first. The vital status of
populations was followed by using each participant’s
unique identification number in the national Central Per-
son Register until 9 January 1995. Fewer than 1% of the
participants were lost to follow-up. Causes of death were
obtained from the National Board of Health and were
defined by using codes from International Classifications of
Diseases, Eighth Revision (codes 410.0 to 414.0 for coro-
nary heart disease and codes 140.0 to 209.0 for cancer).
According to a previous study, the reported diagnoses for
these grouped codes have proven to be sufficienty valid (20).

Statistical Analysis

We performed Poisson regression (21) by using SAS/
STAT software (22) to estimate the effect of alcohol intake
on the risk for death. These models generate estimates of
relative risk that are adjusted for confounders. Each model
included the following potential confounders as categorical
variables: age, cohort study, sex, education, body mass in-
dex, physical activity, and smoking status. Owing to col-
linearity, it was impossible to include both the amount by
type of beverage (beer, wine, or spirits) consumed and total
alcohol intake in the same regression. We therefore esti-
mated the influence of alcohol according to number of
drinks consumed per week (0, 1 to 7, 8 to 21, 22 to 35,
>35) in three regressions: 1) total alcohol consumption in
drinks per week, without considering beverage type; 2) al-
cohol consumption in drinks of each beverage per week,
without considering the total intake; and 3) percentage of
total alcohol intake consumed as wine (0%, 1% to 30%,
>30%).

Effects that were insignificant according to the likeli-
hood ratio test (5% level) were removed by backward elim-
ination. A term indicating interaction between total alco-
hol intake and percentage alcohol consumed as beer, wine,



Table 1. Baseline Characteristics of the Study Participants
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Characteristic Nondrinkers

Participants, n 5910
Mean age = SD, y 57 +13
Men, % 28
Current smoker, % 50
Highest educational level, % 6
Physically active, % 26
Mean sex-weighted body mass index, kg/m? 26

Mean total alcohol intake, drinks/wk
1-7 drinks/wk -
8-21 drinks/wk -
22-35 drinks/wk -
>35 drinks/wk -
Proportion of wine relative to total alcohol intake, %
1-7 drinks/wk -
8-21 drinks/wk -
22-35 drinks/wk -
>35 drinks/wk -

Non-Wine Drinkers with Wine as Drinkers with Wine as
Drinkers 1% to 30% of Total >30% of Total
Alcohol Intake Alcohol Intake
5767 3754 9092
57 =12 51 +13 51 *+13
74 82 45
67 61 51
6 14 18
30 36 31
26 25 25
3.6 55 3.7
13.3 13.7 12.8
28.2 271 27.6
55.4 495 50.8
0 22 69
0 19 58
0 15 54
0 14 56

or spirits was included in the analyses to assess whether the
effects of beer, wine, and spirits differed at different levels
of total alcohol intake; no such effects were identified, as
judged from the fit of the model. Likewise, no interaction
was found between sex and intake of different types of
beverage in terms of mortality.

Results

A total of 4275 women and 1635 men drank less than
1 drink per week; 64 women and 1032 men drank 35 or
more drinks per week. Of 13 613 participants who drank
alcohol, 12 846 (69%) included wine in their intake (Ta-
ble 1). During 257 859 person-years of follow-up, 4833
participants died; of these, 1075 died of coronary heart
disease and 1552 died of cancer.

Baseline Characteristics

Compared with participants who drank alcohol but no
wine, those for whom wine made up more than 30% of
their total alcohol intake were more likely to be women
and have a higher educational level but were less likely to
be smokers (Table 1). Participants for whom wine made
up more than 30% of their alcohol intake were similar to
those who drank no alcohol in terms of smoking habits,
body mass index, and physical activity. Across categories of
total alcohol intake, mean alcohol intake within the differ-
ent categories of wine drinking was similar; for example,
among participants who drank 8 to 21 drinks/wk, those
who drank no wine, those who drank 1% to 30% wine,

and those who drank more than 30% wine had a mean
alcohol intake of 13.3, 13.7, and 12.8 drinks/wk, respec-
tively. However, among light drinkers (1 to 7 drinks/wk),
those who drank 1% to 30% of their alcohol as wine had a
slightly higher mean intake than did those who avoided
wine and those who drank more than 30% of their alcohol
intake as wine. Thus, assessment of the effects of wine
intake may not be subject to residual confounding by total
alcohol intake when controlled for as specified.

Total Alcohol Intake and Mortality

We found J-shaped relations between total alcohol in-
take and all-cause mortality in the three substudies. Pooled
analyses also revealed J-shaped relations (Table 2). When
nondrinkers were used as the reference group (relative risk,
1.00), intake of 1 to 7 drinks per week carried a relative
risk of 0.82 (95% CI, 0.76 to 0.88) and intake of more
than 35 drinks per week carried a relative risk of 1.10 (CI,
0.95 to 1.26). Alcohol intake was negatively related to
death from coronary heart disease and positively related to
death from cancer (Table 2).

Intake of Beer, Wine, and Spirits and Mortality

Light to moderate intake of beer or spirits had a small
effect on death from all causes (Table 2). This finding
contrasted with the effect of wine intake on mortality: Par-
ticipants who drank 8 to 21 glasses of wine per week had a
relative risk for death from all causes of 0.76 (CI, 0.67 to
0.86).
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Intake of fewer than 22 drinks of beer, wine, and spir-
its per week all carried lower risk for death from coronary
heart disease; the reduction in risk was of the same magni-
tude for beer and wine drinking but was smaller and not
statistically significant for spirits drinking. Furthermore,
light to moderate drinkers of wine had a lower risk for
death from cancer than those who did not drink wine, an
association that was not found for beer and spirits drinkers

(Table 2).

Wine Intake and All-Cause Mortality

We estimated three J-shaped risk functions between
total alcohol intake and mortality, adjusted for age, sex,
smoking status, educational level, physical activity, and
body mass index (Figure 1). Compared with nondrinkers,
light drinkers who avoided wine had a relative risk for
death from all causes of 0.90 (CI, 0.82 to 0.99) and light
drinkers who drank wine had a relative risk of 0.66 (CI,
0.55 to 0.77). Compared with light drinkers who avoided
wine, light drinkers for whom wine made up 30% or less
of their total alcohol intake and those for whom wine made
up more than 30% of their total alcohol intake had lower
risk for all-cause mortality (relative risks, 0.67 [CI, 0.53 to
0.84] and 0.83 [CI, 0.74 to 93]).

At all levels of alcohol intake, wine drinkers were at
significantly lower risk than non—wine drinkers for all-
cause mortality (P < 0.001). The risk functions for the
two strata of wine drinking did not differ significantly
(P =0.19).

Death from Coronary Heart Disease, according to
Total Alcohol Intake, in Wine Drinkers and
Non—Wine Drinkers

Wine drinkers had a lower risk for death from coro-
nary heart disease than did non—wine drinkers at all levels
of total alcohol intake. Compared with nondrinkers, light
drinkers who avoided wine had a relative risk for death
from coronary heart disease of 0.76 (CI, 0.63 to 0.92) and
those who drank wine had a risk of 0.58 (CI, 0.47 to 0.72)
(Figure 2, r0p).

Death from Cancer, according to Total Alcohol
Intake, in Wine Drinkers and Non-Wine Drinkers
In both wine drinkers and non—wine drinkers, risk for
death from cancer increased as total alcohol intake in-
creased. At all levels of alcohol intake, non—wine drinkers

Table 2. Relative Risk for Death with Regard to Total Alcohol Intake and Intake of Beer, Wine, and Spirits

Alcohol Intake

Relative Risk for Death (95% ClI)

All Causes

Total*

Coronary Heart Disease Cancer

0 drinks/wk
1-7 drinks/wk
8-21 drinks/wk
22-35 drinks/wk
>35 drinks/wk
Beert
0 drinks/wk
1-7 drinks/wk
8-21 drinks/wk
>21 drinks/wk
Winet
0 drinks/wk
1-7 drinks/wk
8-21 drinks/wk
>21 drinks/wk
Spiritst
0 drinks/wk
1-7 drinks/wk
8-21 drinks/wk
>21 drinks/wk

1.00 (referent)

0.82 (0.76-0.88)
0.82 (0.75-0.89)
1.00 (0.89-1.12)
1.10 (0.95-1.26)

1.00 (referent)

0.90 (0.83-0.97)
0.99 (0.90-1.09)
1.31 (1.15-1.49)

1.00 (referent)

0.80 (0.74-0.86)
0.76 (0.67-0.86)
0.90 (0.66-1.23)

1.00 (referent)

0.94 (0.87-1.01)
1.02 (0.90-1.15)
1.42 (1.06-1.91)

1.00 (referent)

0.68 (0.58-0.79)
0.61 (0.52-0.72)
0.67 (0.52-0.86)
0.51 (0.35-0.73)

1.00 (referent)

0.78 (0.67-0.91)
0.63 (0.52-0.77)
0.78 (0.58-1.05)

1.00 (referent)

0.74 (0.63-0.86)
0.64 (0.48-0.84)
0.75 (0.39-1.45)

1.00 (referent)

0.97 (0.83-1.12)
0.78 (0.59-1.03)
1.12 (0.55-2.28)

1.00 (referent)

1.02 (0.87-1.17)
1.05 (0.90-1.21)
1.35 (1.10-1.65)
1.36 (1.06-1.75)

1.00 (referent)

1.05 (0.92-1.19)
1.32 (1.12-1.55)
1.46 (1.16-1.84)

1.00 (referent)

0.86 (0.76-0.97)
0.78 (0.64-0.96)
0.87 (0.51-1.48)

1.00 (referent)

0.95 (0.84-1.08)
1.13 (0.93-1.38)
1.81 (1.14-2.89)

* Adjusted for age, sex, smoking habits, educational level, physical activity, and body mass index.

T Adjusted for other types of alcohol, age, sex, smoking habits, educational level, physical activity, and body mass index. Because of the frequency of end point data, “>21 drinks/wk” is the highest

intake category for the individual types of beverages.
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had a higher risk for death from cancer than did wine
drinkers (Figure 2, bottom). Compared with nondrinkers,
those who drank 22 to 35 drinks/wk but avoided wine
had a risk of 1.63 (CI, 1.23 to 2.16) and those who drank
more than 35 drinks/wk (heavy drinkers) had a risk of 1.52
(CIL, 1.07 to 2.17). Participants who drank 22 to 35
drinks/wk and those who drank more than 35 drinks/wk,
including wine, had relative risks for cancer of 1.24 (CI,
0.97 to 1.57) and 1.31 (CI, 0.96 to 1.79), respectively
(Figure 2, borrom).

Effects of Sex and Educational Level

At all levels of alcohol intake, both men and women
who drank wine had lower all-cause mortality than did
those who drank no wine. Educational level seemed to
have no modifying effect on this relation.

Drinking Pattern

In the Copenhagen Male Study, it appeared that more
participants drank both moderately and heavily during
weekends compared with weekdays. No major beverage-
specific differences in the weekend pattern of alcohol con-
sumption were detected. On weekdays, however, beer
drinking predominated—39% of participants had light (1
to 2 drinks/d) intake of beer, 16% had light intake of wine,
and 15% had light intake of spirits (Table 3).

Discussion

In this prospective, population-based analysis, we
found a significant decrease in all-cause mortality among
wine drinkers compared with non-wine drinkers at all
levels of alcohol intake.

The beneficial effects of light to moderate alcohol in-
take on coronary heart disease risk factors, such as platelet
aggregation and high-density lipoprotein cholesterol level,
have been described in previous studies (23-25). Popula-
tion studies have described a J-shaped relation between
alcohol intake and death from cardiovascular disease and
from all causes (26, 27). Studies of populations whose
members predominantly drank one of three types of alco-
holic beverages found that the predominant beverage had
the apparently strongest and most significant association
with risk for death or morbidity from coronary heart dis-
ease (13, 15, 27-29).

Cross-sectional comparisons at the population aggre-
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Figure 1. Relative risk for death from all causes in
relation to total alcohol intake.

1.6

Relative Mortality from All Causes

0.4

T T T T T
0 1-7 8-21 22-35 >35

Alcohol Consumption, drinks/wk

Data pertain to non-wine drinkers (circles), wine drinkers (triangles), drinkers for
whom wine made up 1% to 30% of their total alcohol intake (diamonds), and
drinkers for whom wine made up more than 30% wine of their total alcohol intake
(squares). Relative risk is set at 1.00 among nondrinkers (<1 drink/wk). Estimates
were adjusted for age, sex, educational level, smoking status, physical activity, and
body mass index.

gate level have shown a strong inverse relation between
wine intake and incidence of coronary heart disease but no
such relation for other types of alcoholic beverages (7-9).
This type of study, however, is inadequate to determine a
causal relationship because exposure-disease relationships
cannot be compared at the individual level and because
information on temporal separation of cause and effect is
lacking. However, the results of these studies as well as our
study are supported by clinical and experimental studies
suggesting that such substances as flavonoids and antioxi-
dants, which are found in wine but not in beer or spirits,
have a beneficial effect on risk for coronary heart disease (30).

Our observation of a significant decrease in all-cause
mortality in wine drinkers, independent of total alcohol
intake, may be confounded by genetic, psychosocial, or
lifestyle-related factors. In our study, 67% of non—wine
drinkers and 54% of wine drinkers were current smokers.
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Figure 2. Relative risk for death from coronary heart
disease (CHD) (top) and cancer (bottom) in relation to
intake of total alcohol.
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Data refer to non—wine drinkers (cz7cles) and wine drinkers (sguares). Relative risk
is set at 1.00 among nondrinkers (<1 drink/wk). Estimates were adjusted for age,
sex, educational level, smoking status, physical activity, and body mass index.
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In addition, a larger proportion of wine drinkers were of
higher social class, as indicated by educational level (Table
1). Therefore, we carefully controlled for these two factors
in all our analyses. However, no data on participants’ di-
etary habits were available. Wine intake may be associated
with consumption of a presumably healthy Mediterranean
diet (31, 32). This diet includes fruits and vegetables,
which were found to have a weak protective effect against
coronary heart disease in 6 of 10 cohort studies (33). In a
review, Block and colleagues (34) found a strong protective
effect of intake of fruits and vegetables against cancer. To
explain the effect of wine drinking observed in our study,
this diet, apart from being closely associated with wine
intake, would have to have had a strong effect on all-cause
mortality. Most of the dietary studies that we cite con-
trolled for alcohol intake but not specifically for wine in-
take; this implies that the effects of diet may be attributed
to confounding by an effect of wine. Several of these fac-
tors, which we controlled for in this study, may be associ-
ated with dietary habits. This is especially likely for educa-
tional level (32), a factor that we found had only a small
influence on the relation between wine intake and mortality.

An alternative explanation for our findings may be a
confounding effect of drinking pattern. A study from Aus-
tralia suggested that only persons who had a small but
regular alcohol intake were at lower risk for major coronary
events, whereas those who had infrequent intake experi-
enced no beneficial effect (35). In our study, wine drinkers
may have had a small but regular intake compared with
beer drinkers, whose drinking patterns may more closely
resemble binging; such a difference in drinking pattern
could explain our findings. However, in the cohort from
the Copenhagen Male Study, only minor differences were
observed in drinking patterns among wine, beer, and spir-
its drinkers. In this cohort, it seemed that beer drinkers had
more regular drinking patterns than did wine and spirits
drinkers. This finding is in agreement with the results of a
recent large cross-sectional study from Denmark (36).
Therefore, drinking pattern is not a strong confounder of
our results.

The higher mortality among non-wine drinkers com-
pared with light drinkers may be due to development of
illnesses that led them to stop drinking. On the other
hand, large cohort studies of the relation between total
alcohol intake and cause-specific mortality have found that
higher mortality among nondrinkers is attributable to cor-
onary heart disease only, which may contradict this sugges-



tion. Furthermore, it seems unlikely that differences in
presence of disease at baseline would be responsible for the
differences between wine drinkers and non-wine drinkers
in a given category of alcohol intake.

Is it alcohol or another substance, or alcohol and an-
other substance, that in low doses produces a beneficial
effect on all-cause mortality? A recent review by Rimm and
colleagues (37) showed that the J-shaped relation between
alcohol intake and coronary heart disease mortality per-
sisted in populations with very different drinking patterns,
such as wine drinkers in Italy and beer drinkers in Hawaii.
Therefore, the beneficial effect, especially the lower risk for
coronary heart disease among drinkers of small doses of
ethanol, is a consistent finding.

To determine whether a small dose of alcohol together
with another substance is associated with lower mortality,
it is necessary to study populations with substantial intake
of all three types of beverages in homogenous settings and
with homogenous drinking patterns. The few studies that
have investigated mortality in populations with mixed
drinking patterns have all suggested an additional benefi-
cial effect of wine compared with other beverages (19, 38,
39). However, several studies had methodologic limita-
tions. The sample in Rosenberg and associates’ case—con-
trol study was small (39). The study by Klatsky and co-
workers (38) assessed mortality only among persons who
had a clear preference for different types of alcoholic bev-
erages and had no well-defined reference group. The results
of the Copenhagen City Heart Study (19) were question-
able because of the choice of reference group and because
the relative risks in the upper end of the range of moderate
alcohol intake were unreliable (40). In our study, which
included three times as many deaths as all previous studies
combined (37), we assessed mortality among persons with
different levels of wine intake as well as different levels of
alcohol intake, from nondrinkers to heavy drinkers.

The finding of a J-shaped relation between alcohol
intake and mortality at all levels of wine intake agrees with
the conclusions of Rimm and associates (37). It is also in
agreement with the studies of the relation between beer,
spirits, and mortality (4, 13). Furthermore, this finding
agrees with study results on the effect of rice wine (which is
considered a source of ethanol but not of other compo-
nents present in grape wine) and mortality (6).

The two risk functions for drinkers for whom wine
made up 1% to 30% of their total alcohol intake and those
for whom wine made up more than 30% of their total
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Table 3. Distribution of Participants in the Copenhagen
Male Study (n = 3244) according to Alcohol Intake on
Weekdays and Weekends

Alcohol Intake* Participants Who Drank Alcoholic
Beverages
Weekdays Weekend
n (%)
Beer
0 drinks/d 1653 (51) 943 (29)
1-2 drinks/d 1258 (39) 1779 (55)
3-5 drinks/d 288 (9) 424 (13)
=6 drinks/d 45 (1) 98 (3)
Wine
0 drinks/d 2632 (81) 1505 (46)
1-2 drinks/d 518 (16) 1360 (42)
3-5 drinks/d 88 (3) 338 (10)
=6 drinks/d 6(0.1) 41 (0.1)
Spirits
0 drinks/d 2715 (84) 1555 (48)
1-2 drinks/d 486 (15) 1468 (45)
3-5 drinks/d 43 (0.1) 207 (6)
=6 drinks/d 0 14 (0.4)

* Measured by day rather than by week to highlight the differences between alcohol consump-
tion on weekdays and weekends.

alcohol intake did not differ significantly. This finding in-
dicates the absence of a detectable dose-dependent effect of
wine on all-cause mortality. Thus, there may be an unrec-
ognized lifestyle factor strongly related to mortality, other
than those already controlled for, that distinguishes wine
drinkers from non—wine drinkers. Another speculative ex-
planation is that a threshold effect may be associated with
wine drinking at a low intake. Our data do not allow us to
conduct valid dose-dependent analysis in this lower range
of wine drinking, but a mean wine intake of 22% in the
lowest category of total alcohol intake suggests that wine
intake in that group in our study was not negligible
(Table 1).

Whereas intake of beer and spirits seemed to be asso-
ciated with a dose-dependent increase in risk for death
from cancer, the increase in this risk among wine drinkers
began at a higher intake and became significant only
among heavy drinkers (Figure 2, bottom). This finding is
supported by those of Jang and colleagues (42), who noted
that resveratrol from grapes inhibits initiation, promotion,
and progression of cancer. It is further supported by the
results of our recent study of the relation between beer,
wine, and spirits and cancer of the upper digestive tract
(41), although these cancers are rare.
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Our finding that risk for death is significantly lower
among drinkers of wine than among persons who do not
drink wine, independent of level of alcohol intake, suggests
that wine may contain one or several substances that add to
the beneficial effect of intake of a small amount of ethanol.
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