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ABSTRACT

Background: The association between alcohol con-
sumption and coronary heart disease (CHD) has been
widely studied. Most of these studies have concluded
0.32 to 0.76) for moderate, 0.46 (95% CI 0.30 to 0.71) for
high and 0.50 (95% ClI 0.29 to 0.85) for very high
consumers. A negative association was found in women,
with p values above 0.05 in all categories.
Conclusions: Alcohol intake in men aged 29-69 years
was associated with a more than 30% lower CHD
incidence. This study is based on a large prospective
cohort study and is free of the abstainer error.

The World Health Organization (WHO) estimates
that approximately 2 billion people worldwide
consume alcoholic beverages, 76.3 million of
whom have diagnosable alcohol-use disorders.’
Alcohol causes 1.8 million deaths (3.2% of total)
a year and a loss of 58.3 million (4% of total)
disability-adjusted life years. In Europe alone,
alcohol consumption was responsible for over
55 000 deaths among young people aged between
15 and 29 years in 1999.!

Spain is the world’s third largest wine producer
and ninth largest beer producer. In 2003, Spain was
also in sixth position in the world ranking of
alcohol consumption. Alcohol use is socially well
accepted and there is a general perception that
certain alcoholic beverages form part of our dietary
pattern. Alcohol intake, and its concomitant health
and social problems, has a great impact in Spain.
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Indeed, in their study of alcohol consumption
patterns in the countries participating in the
European Prospective Investigation into Cancer
(EPIC), Sieri et af found the highest total alcohol
consumption in one of the Spanish centres (San
Sebastian, 41.4 g/day).'

Spain is one of the countries, together with
China, Switzerland and France, with one of the
lowest coronary heart disease (CHD) mortality
rates. In Spain in 1997-8, for example, the
estimated age-standardised acute myocardial
infarction incidence rate for 35-64-year-old men
and women was 207 and 45 per 100 000, respec-
tively, close to the values for other southern
European Mediterranean countries and much
lower than the average for the WHO-MONICA
study.® Two hypotheses, namely genetic factors
and environmental factors, such as the well-known
Mediterranean diet, have been used to explain this
phenomenon. Indeed, the moderate alcohol con-
sumption inherent to the Mediterranean diet could
somehow explain the lower rates seen in these
countries.

The potential impact of alcohol consumption on
CHD was first proposed in the early part of the
20th century,* whereas the first study to suggest an
inverse association between alcohol consumption
and CHD was published some 30 years ago.” Many
studies since then have confirmed this association,’
with most of them suggesting that beneficial
changes in high-density lipoprotein cholesterol
levels, clotting factors, insulin sensitivity and
inflammation markers provide biological plausibil-
ity for the observed association.”

Despite this evidence, in 1988 Shaper et af
hypothesised that a systematic misclassification
error was present in most prospective studies
assessing the association between alcohol use and
CHD, namely the “sick quitters” hypothesis.

The characteristics of the main study variables,
namely alcohol intake and CHD, differ between
men and women. Women, for example, do not
have the same CHD risk profile, and drinking
patterns in men and women differ in terms of both
the type of beverage and the quantity. The
metabolism of alcohol is also different in women
and men,” " therefore all these analyses have
considered women and men separately.

The aim of this study is to describe the
association between alcohol intake and coronary
heart event risk in men and women in the Spanish
cohort of EPIC.
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Table 1 Risk characteristics at baseline for men by alcohol consumption category (including prevalent cases)

Alcohol consumption

Moderate Very high

Men (N = 15 630) Never-drinkers Former drinkers Low (<5 g/day) (5-30 g/day) High (30-90 g/day) (>90 g/day) p Value
Age at recruitment (years), mean 50.42 (7.32) 51.84 (7.57) 50.51 (7.38) 50.5 (7.28) 50.84 (7.07) 51.29 (6.84) 0.800
(SD)
Height (cm), mean (SD) 168.62 (6.22)  168.30 (6.53) 168.74 (6.54)  169.12 (6.47)  169.06 (6.13)  169.47 (6.02) <0.001
Weight (kg), mean (SD) 80.22  (11.16) 81.04  (11.26) 80.44  (11.16) 80.95  (10.63) 81.50  (10.43) 8411  (11.72) <0.001
Waist/hip ratio, mean (SD) 0.93 (0.05) 0.94 (0.05) 0.94 (0.06) 0.94 (0.059 0.94 (0.05) 0.95 (0.05) <0.001
Energy intake (kcal/day), mean  2302.56 (667.74) 2310.28 (654.23) 2448.83 (679.03) 2564.30 (658.84) 2888.02 (652.55) 3561.84 (823.30) <0.001
(SD)
Tobacco status (%)

Never-smoker 47.0 26.5 36.6 30.9 25.2 17.8 <0.001

Former smoker 25.6 38.4 31.6 315 28.9 254

Smoker 214 35.1 31.8 31.6 45.8 56.8
Total physical activity index (%)

Inactive 215 22.0 241 22.4 20.1 17.8 <0.001

Moderately inactive 311 29.5 311 30.3 28.6 29.8

Moderately active 32.2 32.3 30.5 32.1 36.4 36.4

Active 15.3 16.2 14.3 14.5 15.0 16.0
Body mass index (kg/m?) (%)

Underweight 0.3 0.4 0.4 0.3 0.2 0.3 <0.001

Normal weight 16.4 13.0 14.3 14.6 12.2 10.0

Overweight 57.5 54.6 59.3 57.7 58.1 50.5

Obese 25.8 32.0 26.0 27.4 29.5 39.2
Educational level (%)

None 20.0 26.3 245 23.0 25.6 28.1 <0.001

Primary 33.3 441 33.9 36.5 40.3 46.9

Technical 13.0 12.1 11.8 12.9 14.4 12.4

Secondary 1.3 6.6 8.9 8.7 8.1 55

University degree 225 11.0 20.9 18.8 1.5 7.1
Diabetes (%)

Yes 5.7 9.9 5.9 5.4 5.2 6.1 <0.001
High blood pressure (%)

Yes 18.8 21.7 21.8 20.0 20.9 23.6 0.103
Hyperlipidaemia (%)

Yes 19.5 27.1 24.1 25.6 28.0 29.9 <0.001
Vitamin E (mg/day), mean (SD) 10.6 (6.1) 1.3 (7.3) 11.6 (6.9) 11.9 (7.2) 12.4 (7.5) 12.0 (8.7)  <0.001
B01/B02 (antithrombotic and
antihaemorrhagic) (%)

Yes 1.1 2.7 1.1 0.8 0.6 0.4 <0.001
C01-C10 (cardiovascular), (%)

Yes 10.7 15.3 12.8 10.1 9.3 9.4 <0.001
NO2BA (aspirin), (%)

Yes 45 35 3.3 42 3.7 4.4 0.771

The following potential confounders were considered: centre
(Asturias, Granada, Murcia, Navarra, San Sebastian), age, weight
(kg), height (cm), waist/hip ratio, body mass index (BMI), total
physical activity index (inactive, moderately inactive, moderately
active, active),”" energy intake in kcal/day (excluding energy
derived from alcohol), type of alcoholic beverage consumed,
lifetime average alcohol intake, tobacco smoking status (never-
smoker, former smoker and smoker), education level (none,
primary, technical, secondary and university degree), vitamin E
intake (mg/day), use of antithrombotic and antihaemorrhagic
agents (ATC code B01/B02), cardiovascular drugs (ATC code
C01-C10), salicylic acid and derivatives (ATC code NO2BA) and
hormone replacement therapy.

To assess how high blood pressure (self-reported; yes/no),
hyperlipidemia (self-reported; yes/no) and diabetes (self-
reported; yes/no) might relate to alcohol in the biological
pathways affecting CHD, Cox proportional hazards models
were obtained first of all for a basic model including centre,
smoking status, height and education level as covariates and
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stratified by age. The multivariate model was further adjusted
for those wvariables that influenced the equation (physical
activity index, waist/hip ratio, vitamin E, antithrombotic and
antihaemorrhagic drugs and energy intake). Each potential
mediator was then added to the multivariate model to see
whether the association changed. All analyses considered men
and women separately. The data analysis software STATA
version 10 was used for all calculations.

RESULTS
The final sample consisted of 15 630 men and 25 808 women.
Prevalent cases (n = 193) were excluded for the Cox propor-
tional regression, and possible acute myocardial infarctions or
fatal coronary events with insufficient information (n = 119)
were not considered cases but censored at the time of their
possible event.

Tables 1 and 2 show the main descriptive statistics for the
different categories of alcohol intake of the potential confoun-
ders for men and women, respectively (including prevalent
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Table 2 Risk characteristics at baseline for women by alcohol consumption category (including prevalent cases)

Alcohol consumption

Woman (N = 25 808) Never-drinkers Former drinkers Low (<5 g/day) Moderate (5-30 g/day) High (>30 g/day) p Value
Age at recruitment (years), mean (SD) 49.13 (8.54) 50.69 (8.31) 47.86 (8.25) 47.41 (8.11) 47.15 (7.86) <0.001
Height (cm), mean (SD) 156.19 (5.89) 156.52 (5.73) 156.82 (5.75) 157.48 (5.80) 157.81 (5.98) <0.001
Weight (kg), mean (SD) 70.20 (11.90) 69.41 (11.29) 69.24 (11.36) 67.10 (10.45) 67.90 (10.31) <0.001
Waist/hip ratio, mean (SD) 0.82 (0.06) 0.82 (0.06) 0.82 (0.06) 0.82 (0.06) 0.83 (0.061)  0.004
Energy intake (kcal/day), mean (SD) 1753.59 (525.79) 1847.13 (521.30)  1994.42 (580.48)  2139.52 (581.12) 2413.65 (619.22) <0.001
Tobacco status (%)

Never-smoker 76.9 71.8 72.5 62.7 56.3 <0.001

Former smoker 1.7 1.4 10.1 12.3 1.7

Smoker 15.4 16.8 17.4 25.0 32.0
Total physical activity index (%)

Inactive 3.8 4.6 6.1 8.4 8.4 <0.001

Moderately inactive 13.8 15.7 16.0 17.8 18.7

Moderately active 76.0 73.0 72.0 67.0 64.7

Active 6.3 6.7 6.0 6.8 8.2
Body mass index (kg/m?) (%)

Underweight 0.9 0.6 0.8 1.1 1.3 <0.001

Normal weight 22.2 23.3 26.3 334 30.3

Overweight 40.3 454 a41.7 43.5 44.9

Obese 36.6 30.7 31.2 21.9 235
Educational level (%)

None 40.3 373 36.9 31.3 25.1 <0.001

Primary 423 435 40.2 42.2 46.6

Technical 4.7 5.6 6.0 6.7 9.5

Secondary 5.3 5.6 5.8 6.5 7.9

University degree 7.4 8.0 11.0 13.3 10.9
Diabetes (%)

Yes 5.6 6.3 41 3.1 35 <0.001
High blood pressure (%)

Yes 21.8 25.5 19.9 14.3 15.2 <0.001
Hyperlipidaemia (%)

Yes 171 22.0 15.8 15.0 16.7 <0.001
Vitamin E (mg/day) mean (SD) 8.7 (5.2) 9.6 (5.6) 9.7 (5.8) 10.2 (6.0) 10.9 (6.8)  <0.001
B01/B02 (antithrombotic and
antihaemorrhagic) (%)

Yes 0.6 0.4 0.5 0.3 0.3 0.03
C01-C10 (cardiovascular) (%)

Yes 13.6 16.0 12.1 1.1 6.8 <0.001
NO2BA (aspirin) (%)

Yes 3.0 39 4.0 43 43 <0.001
Hormone replacement therapy (%)

Yes 5.0 5.1 4.8 5.1 5.2 0.399

cases). The association between alcohol and tobacco smoking is
as expected for both men and women—the percentage of
smokers increases with alcohol intake (p<<0.001). The relation-
ship between BMI and alcohol in men is linear—those who had

very high alcohol consumption also had the highest percentage
of obesity (p<0.001)—although the association was not that
clear in women. Self-reported diabetes and hypertension in both
men and women, and hyperlipidaemia in women only, are more

Table 3 CHD incidence rates standardised by age and smoking status

Men Women
Incidence Incidence
Cohort Person- per Cohort Person- per
sample  years Cases 100 000 sample years Cases 100 000
Never-drinkers 618 6281 25 398 9047 93 048 52 56
Former drinkers 1191 12 074 60 497 1728 18 185 16 88
Low (<5 g/day) 2108 21700 69 318 8721 90 131 38 42
Moderate (5-30 g/day) 5103 52 968 135 255 5488 57 525 21 36
High (30-90 g/day) 5502 57 132 159 2178 782 8198 1 12
Very high (>90 g/day) 957 9869 33 334
Total 15 479 160 024 481 301 25 766 267 088 128 48

CHD, coronary heart disease.
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Table 4 Cox proportional hazard ratios (95% Cl) for the association between alcohol consumption and CHD in men and women of the EPIC Spanish

cohort for the different models tested

Never-
drinkers Former drinkers Low Moderate High Very high
Men
Cases 25 59 69 135 159 33
Basic* 1.00 0.92 (0.57 to 1.47) 0.66 (0.42 to 1.05) 0.49 (0.32 to 0.75) 0.46 (0.30 to 0.71) 0.49 (0.29 to 0.84)
Multivariatet 1.00 0.90 (0.56 to 1.44) 0.65 (0.41 to 1.04) 0.49 (0.32 to 0.75) 0.46 (0.30 to 0.71) 0.50 (0.29 to 0.85)
+Diabetes 1.00 0.89 (0.56 to 1.42) 0.66 (0.41 to 1.04) 0.49 (0.32 to 0.76) 0.47 (0.30 to 0.72) 0.50 (0.29 to 0.85)
+Hyperlipidaemia 1.00 0.85 (0.53 to 1.36) 0.65 (0.41 to 1.03) 0.47 (0.31 to 0.73) 0.44 (0.29 to 0.68) 0.47 (0.27 to 0.79)
+High blood pressure 1.00 0.88 (0.55 to 1.40) 0.65 (0.41 to 1.03) 0.49 (0.32 to 0.75) 0.46 (0.30 to 0.71) 0.49 (0.29 to 0.83)
Women
Cases 52 15 38 20 1
Basic* 1.00 1.14 (0.64 to 2.01) 0.72 (0.46 to 1.11) 0.58 (0.34 to 0.99) 0.21 (0.03 to 1.52)
Multivariatet 1.00 1.17 (0.66 to 2.08) 0.75 (0.48 to 1.17) 0.62 (0.36 to 1.07) 0.21 (0.03 to 1.52)
+Diabetes 1.00 1.14 (0.64 to 2.02) 0.78 (0.50 to 1.22) 0.65 (0.38 to 1.12) 0.21 (0.03 to 1.51)
+Hyperlipidaemia 1.00 1.16 (0.59 to 1.91) 0.76 (0.49 to 1.19) 0.63 (0.36 to 1.08) 0.20 (0.03 to 1.49)
+High blood pressure 1.00 1.12 (0.63 to 1.98) 0.73 (0.47 to 1.15) 0.64 (0.37 to 1.11) 0.21 (0.03 to 1.54)

*Basic: model adjusted for centre, smoking status, height and educational level and stratified by age. tMultivariate: model further adjusted by physical activity index, waist/hip ratio,

vitamin E, antithrombotic and antihaemorrhagic drugs and energy intake. CHD, coronary heart disease.

frequent in former drinkers, which supports our decision to
remove them from the never-drinkers group.

At the end of follow-up 609 coronary events were included,
481 in men and 128 in women (incidence rate 300.56/100 000
person-years and 47.93/100 000 person-years, respectively;
table 3). All models tested showed an inverse association
between alcohol and CHD. Adding the potential mediators did
not change this association, thereby suggesting that the
relationship between alcohol and CHD in our study is poorly
influenced by these mediators (see table 4).

In the multivariate model in men, moderate, high and very
high alcohol consumption was associated with a reduced risk of
CHD. The adjusted hazard ratio (HR) was 0.90 (95% CI 0.56 to
1.44) for former drinkers, 0.65 (95% CI 0.41 to 1.04) for low
consumers, 0.49 (95% CI 0.32 to 0.75) for moderate consumers,
0.46 (95% CI 0.30 to 0.71) for high consumers and 0.50 (95% CI
0.29 to 0.85) for very high consumers. The HR decreases in the
first two categories and then remains stable for the moderate,
high and very high categories (see fig 1).

A negative association was observed for all categories in
women, although they all included unity in the 95% CI. The
adjusted HR were 1.17 (95% CI 0.66 to 2.08), 0.75 (95% CI 0.48

Figure 1 Association between alcohol
consumption and coronary heart disease
in men and women of the EPIC Spanish
cohort.
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to 1.17), 0.62 (95% CI 0.36 to 1.07) and 0.21 (95% CI 0.03 to
1.52) for former drinkers and low, moderate and high
consumers, respectively. No cases were found among very high
drinkers (see table 4).

The type of alcohol consumed did not affect the model at all
(see table 5). Therefore, when considering only wine drinkers as
a different category in men, moderate and high drinkers of
different alcoholic beverages were at lower risk of CHD than
never-drinkers and low consumers (HR 0.40; 95% CI 0.25 to
0.64 for moderate, and HR 0.44; 95% CI 0.28 to 0.69 for high
consumers). For “only wine drinkers” (n = 3935), the level of
association was as follows: HR 0.91 (95% CI 0.54 to 1.55) for
moderate drinkers and 0.44 (95% CI 0.37 to 0.97) for high
consumers. The level of protection for moderate and high
drinkers of beverages other than “only wine” was higher than
for those who only drank wine.

DISCUSSION

Within the EPIC Spain cohort study, which included 609 CHD
cases, we analysed the association between self-reported normal
alcohol intake and CHD risk. After adjustment for potential
confounders, our results suggest, as is the case with many other
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