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Abstract  
Background 
 The association between alcohol consumption and coronary heart disease (CHD) has been 
widely studied. Most of these studies have concluded that moderate alcohol intake reduces the 
risk of CHD. However, there are numerous discussions regarding whether this association is 
causal or biased. The objective of this paper is to analyse the association between alcohol intake 
and CHD risk in the Spanish cohort of the European Prospective Investigation into Cancer 
(EPIC). 
 
Methods 
Participants from the EPIC Spanish cohort were included (15,630 men and 25,808 women). The 
median follow-up period was 10 years. Ethanol intake was calculated using a validated dietary 
history questionnaire. Participants with a definite CHD event were considered cases. A Cox 
regression model adjusted for relevant co-variables and stratified by age was produced. 
 Separate models were carried out for men and women. 
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Results 
The crude CHD incidence rate was 300.6/100,000 person-years for men and 47.9/100,000 
person-years for women. Moderate, high and very high consumption was associated with a 
reduced risk of CHD in men: HR 0.86 (95% CI: 0.54-1.38) for former drinkers, 0.64 (95% CI: 
0.4-1.0) for low, 0.47 (95% CI: 0.31-0.73) for moderate, 0.45 (95% CI: 0.29-0.69) for high and 
0.49 (69 95% CI: 0.28-0.86) 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. Our study is based on a large prospective cohort study and is free of the abstainer 
error. 
 
Keywords 
Alcohol; Coronary Heart Disease; prospective cohort study; epidemiology; 
 

Introduction  
 
The World Health Organization (WHO) estimates that about 2 billion people worldwide 
consume alcoholic beverages, 76.3 million of whom have diagnosable alcohol-use disorders (1). 
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 (DALY). In Europe alone, alcohol consumption was responsible 
for over 55,000 deaths among young people aged between 15 and 29 years in 1999 (1).  
 
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. Indeed, in their study of alcohol-consumption patterns in the countries 
participating in the EPIC, Sieri et al. found the highest total alcohol consumption in one of the 
Spanish centres (San Sebastian, 41.4 g/day)(1;2). 
 
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 1997-98, for example, the 
estimated age-standardized acute myocardial infarction incidence rate for 35–64-year-old men 
and women was 207 and 45 per 100,000, respectively, close to the values for other southern 
European Mediterranean countries and much lower than the average for the WHO-MONICA 
study (3). 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 consumption 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 (4), whereas the first study to suggest an inverse association between alcohol 
consumption and CHD was published some 30 years ago (5). Many studies since then have 
confirmed this association (6), with most of them suggesting that beneficial changes in HDL 
cholesterol levels, clotting factors, insulin sensitivity and inflammation markers provide 
biological plausibility for the observed association (7).  
 
Despite this evidence, in 1988 Shaper, Wanamethee and Walker hypothesized that a systematic 
misclassification error was present in most prospective studies assessing the association 
between alcohol use and coronary heart disease (8), namely the “sick quitters” hypothesis. 
The characteristics of the main study variables, namely alcohol intake and CHD, differ between 
males and females. Women, for example, do not have the same CHD risk profile, and drinking 
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patterns in men and women differ in terms of both type of beverage and quantity. The 
metabolism of alcohol is also different in women and men (9;10), 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 the European Prospective Investigation 
into Cancer (EPIC). 
 

Methods  
 
Study Population 
The EPIC study is a multi-centre prospective study conducted on half a million adult volunteers 
recruited between 1992 and 2000 in 10 Western European Countries (11). The Spanish EPIC 
cohort consists of 41,438 volunteers enrolled in five Spanish regions, three in the north 
(Asturias, San Sebastian and Navarra) and two in the south (Granada and Murcia). The 
methodological details of the EPIC have been published previously (11-13). 
 
Participants included 15,630 men and 25,808 women aged 29-69 years of age with different 
social and educational levels. All participants gave their informed consent concerning the use of 
patient identifiable information at recruitment. The study was approved by an Ethical Review 
Board. 
 
Dietary and lifestyle questionnaires 
Information on normal food intake over the previous year was collected by means of a 
computerized questionnaire based on a previously validated dietary history method (14). The 
questionnaire was structured by meals and recorded the frequency of consumption of foods 
eaten at least twice a month, taking seasonal variations into account. Information on socio-
demographic characteristics, lifestyle factors, including history of tobacco consumption and 
work and leisure time physical activity, medical history, and reproductive indicators in women 
was collected using a lifestyle questionnaire. Both the lifestyle and computerized questionnaires 
were administered by a trained interviewer. Anthropometric measurements (waist and hip 
circumference, weight and height) were also taken at recruitment using standardised procedures. 
Participants were asked if a doctor had ever said they had an acute myocardial infarction, 
angina, thrombosis or other cerebrovascular problem, high blood pressure, hyperlipidaemia, 
diabetes mellitus and, for women, if they used hormone replacement therapy. The questionnaire 
also included a question about drug use during the last seven days. A transformation of the 
national coding of baseline drugs according to the Anatomical Therapeutic Chemical (ATC) 
classification (15) was successfully carried out. 
A follow-up telephone interview, carried out after three years of recruitment, was applied to 
98% of the participants and included questions related to the occurrence of coronary events after 
recruitment. 
 
Alcohol intake measurement 
Baseline ethanol intake was calculated from the validated dietary history questionnaire. 
Participants reported how many standard glasses of beer and/or cider, wine, sweet liquor, 
distilled spirits or fortified wines they consumed per day or week during the 12 months before 
recruitment. Alcohol intake was calculated by multiplying the mean glass volume by the ethanol 
content for each type of alcoholic beverage (16). Simultaneously, information on lifetime 
alcohol consumption at 20, 30, 40 and 50 years of age was collected during the interview. 
Subjects who reported an alcohol intake higher than 5 g/day at either 20, 30, 40 or 50 years of 
age but not during the 12 months prior to recruitment were categorized as former drinkers. 
Never-drinkers were defined as subjects who did not report any consumption higher than 5 
g/day at any age and 0 g/day in the 12 months prior to recruitment. Alcohol intake was then 
classified in six categories for men (former drinkers, never drinkers, low intake of 0 to 5 g/day, 
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moderate intake of 5 to 30 g/day, high intake of 30 to 90 g/day and very high intake of more 
than 90 g/day) and five categories for women (former drinkers, never drinkers, low intake of 0 
to 5 g/day, moderate intake of 5 to 30 g/day and high intake of 30 to 90 g/day). Lifetime average 
alcohol intake was determined as a weighted average of intake at different ages, with weights 
equal to the time of individual exposure to alcohol at different ages (17). 
 
Outcome Assessment 
The follow-up period ran from recruitment date to December 2004. Fatal and non-fatal coronary 
events were identified from the self-reported questionnaires at recruitment and at three-year 
follow-up (in all centres) as well as by record linkage with three sources of information (varying 
by centre): hospital discharge databases (Granada had limited access), population-based 
myocardial infarction registries (available in Murcia, Navarra and San Sebastian) and, for the 
fatal events, regional and national mortality registries (National Statistical Institute, all centres) 
that provided information on date and cause of death were used. The link between the mortality 
and hospital discharges was made by reviewing the following International Classification of 
Disease (ICD) codes: coronary heart disease (ICD-9; 410-414; ICD-10 I20-I25). A validation 
process was carried out to confirm and classify the coronary events identified. This validation 
was performed by a team of trained nurses and physicians who reviewed patient hospital 
medical records and medico-legal autopsy reports. The events were classified on the basis of 
symptoms, enzymes, electrocardiograms and biomarker findings, and possible autopsy results 
according to the Multinational Monitoring of trends and determinants in Cardiovascular disease 
(MONICA) criteria (18) and the American Heart Association Scientific Statement of 2003 (19). 
The coronary events were classified as either definite (fatal or non-fatal acute myocardial 
infarction or unstable angina requiring revascularisation procedures such as coronary artery 
bypass graft or percutaneous transluminal coronary angioplasty) or possible (fatal or non-fatal 
myocardial infarction in those cases which did not meet all diagnostic criteria and fatal coronary 
heart disease with insufficient information). The coronary event was considered incident if there 
was no indication of a recognised myocardial infarction or unstable angina requiring 
revascularisation procedures in the patient’s records before recruitment. These latter participants 
were considered as prevalent CHD cases (n=193). Participants with possible acute myocardial 
infarctions or fatal coronary events with insufficient information (n=119) were not considered 
as cases but were censored at the time of their coronary event. 
 
Statistical Analysis 
The present study included a total of 41,245 participants who were free of CHD at baseline. 
Traditional t-test and chi-square test analyses were used to compare continuous and categorized 
variables, respectively. The Cox proportional hazard regression was used to examine the 
association between alcohol consumption and CHD. Time at entry was age at baseline, exit time 
was age when participants were diagnosed with CHD, died, were lost to follow up, or were 
censored at the end of the follow-up period, whichever came first. The Cox model tested had 
“never drinkers” as the reference category and included former drinkers as a different category. 
The test introduced by Grambsch and Therneau (20) was used to check the proportional hazard 
hypothesis, stratifying by age (groups covering five years), which was the only variable that did 
not satisfy this assumption. Continuous variables are described by mean and standard deviation. 
Absolute and relative frequencies are given for non-continuous variables. 
 
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) (21), 
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 N02BA) and hormone replacement therapy. 
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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 stratified by age. 
The multivariate model was further adjusted for those variables 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 proportional 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 confounders for men and women, respectively (including prevalent 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 relationship 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 frequent in former drinkers, which supports our decision to remove them 
from the never-drinkers group. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 group.bmj.com on January 25, 2012 - Published by heart.bmj.comDownloaded from 

http://heart.bmj.com/
http://group.bmj.com/


 6

 
MALES 
(N=15,630) 
 

 
ALCOHOL CONSUMPTION  

p value 
Never-drinkers Former drinkers Low (<5 g/ day) 

Moderate  
(5-30 g/ day) 

High 
(30-90 g/ day) 

Very high 
(>90 g/ day) 

Age at recruitment, mean (SD) 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 

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) 84.11 (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 (SD) 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 
 
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 31.5 28.9 25.4 

Smoker 27.4 35.1 31.8 37.6 45.8 56.8 
 
Total Physical 
 Activity Index (%) 

Inactive 21.5 22.0 24.1 22.4 20.1 17.8 

<0.001 
Moderately inactive 31.1 29.5 31.1 30.3 28.6 29.8 
Moderately active 32.2 32.3 30.5 32.7 36.4 36.4 
Active 15.3 16.2 14.3 14.5 15.0 16.0 

 
BMI (kg/m2) (%) 

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 24.5 23.0 25.6 28.1 

<0.001 
Primary 33.3 44.1 33.9 36.5 40.3 46.9 
Technical  13.0 12.1 11.8 12.9 14.4 12.4 
Secondary 11.3 6.6 8.9 8.7 8.1 5.5 
University degree 22.5 11.0 20.9 18.8 11.5 7.1 

Diabetes (%) Yes 5.7 9.9 5.9 5.4 5.2 6.1 <0.001 

High Blood Pressure  (%) Yes 18.8 27.7 21.8 20.0 20.9 23.6 0.103 

 
Hyperlipidemia  (%) 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) 11.3 (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 

N02BA (Aspirin), (%) Yes 4.5 3.5 3.3 4.2 3.7 4.4 0.771 

 

Table 1. Risk  Characteristics at Baseline for men by Alcohol Consumption Category (including prevalent cases) 
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Table 2: Risk characteristics at baseline for women by alcohol consumption category (including prevalent cases) 
 

FEMALES 
(N=25,808) 

 
ALCOHOL CONSUMPTION 

Never-drinkers Former drinkers Low (<5 g/day) 
Moderate  
(5-30 g/ day) 

High 
(>30 g/ day) 

Age at recruitment, mean(SD) 49.13 (8.54) 50.69 (8.31) 47.86 (8.25) 47.41 (8.11) 47.15 (7.86) 

Height (cm), mean (SD) 156.19 (5.89) 156.52 (5.73) 156.82 (5.75) 157.48 (5.80) 157.81 (5.98) 

Weight (kg), mean (SD) 70.20 (11.90) 69.41 (11.29) 69.24 (11.36) 67.10 (10.45) 67.90 (10.31) 

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) 

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) 
Tobacco status (%) Never-smoker 76.9 71.8 72.5 62.7 56.3 

Former smoker 7.7 11.4 10.1 12.3 11.7 
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 
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 

BMI (kg/m2)(%) Underweight 0.9 0.6 0.8 1.1 1.3 
Normal weight 22.2 23.3 26.3 33.4 30.3 
Overweight 40.3 45.4 41.7 43.5 44.9 
Obese 36.6 30.7 31.2 21.9 23.5 

Educational level (%) None 40.3 37.3 36.9 31.3 25.1 
Primary 42.3 43.5 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 4.1 3.1 3.5 

High Blood Pressure (%) 
Yes 21.8 25.5 19.9 14.3 15.2 

Hyperlipidemia (%) Yes 17.1 22.0 15.8 15.0 16.7 

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) 

B01/B02 (Antithrombotic and 
antihaemorrhagic)  (%) Yes 0.6 0.4 0.5 0.3 0.3 

C01- C10 (Cardiovascular) (%) 
Yes 13.6 16.0 12.1 7.7 6.8 

N02BA (Aspirin) (%) Yes 3.0 3.9 4.0 4.3 4.3 
Hormone Replacement Therapy 
(%) 

Yes 5.0 5.1 4.8 5.1 5.2 
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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). 
 
 

Table 3. CHD incidence rates standardized by age and smoking status. 
 
 

 
 

Table 4. Cox proportional hazard ratios (95% CI) for the association between alcohol consumption and CHD in males and  
females of the EPIC-Spanish cohort for the different models tested. 

1. Basic: model adjusted for centre, smoking status, height and educational level and stratified by age 
2. Multivariate: model further adjusted by physical activity index, waist/hip ratio, vitamin E, antithrombotic and antihaemorrhagic drugs and energy intake. 

 
 
In the multivariate model in men, moderate, high and very high alcohol consumption was 
associated with a reduced risk of CHD. The adjusted HR was 0.90 (95% CI: 0.56-1.44) for 
former drinkers, 0.65 (95% CI: 0.41-1.04) for low consumers, 0.49 (95% CI: 0.32-0.75) for 
moderate consumers, 0.46 (95% CI: 0.30-0.71) for high consumers and 0.50 (95% CI: 0.29-
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 Figure 1). 
 
A negative association was observed for all categories in women, although they all included 
unity in the 95% CI. The adjusted HRs were 1.17 (95% CI: 0.66-2.08), 0.75 (95% CI: 0.48-

 

Males Females 

Cohort 
Sample 

Person-
years 

Cases  Incid/100000 Cohort 
Sample 

Person-
years 

Cases Incid/100000 

 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 21,700 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 57,132 159 278 782 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 

 
 

 
 

Never-Drinkers Former drinkers Low Moderate High Very High 

   
   

   
   

   
   

M
al

es
 

Cases 25 59 69 135 159 33 

Basic 1 1.00 0.92 (0.57-1.47) 0.66 (0.42-1.05) 0.49 (0.32-0.75) 0.46 (0.30-0.71) 0.49 (0.29-0.84) 

Multivariate 2 1.00 0.90 (0.56-1.44) 0.65 (0.41-1.04) 0.49 (0.32-0.75) 0.46 (0.30-0.71) 0.50 (0.29-0.85) 

 +Diabetes 1.00 0.89 (0.56-1.42) 0.66 (0.41-1.04) 0.49 (0.32-0.76) 0.47 (0.30-0.72) 0.50 (0.29-0.85) 

 +Hyperlipidemia 1.00 0.85 (0.53-1.36) 0.65 (0.41-1.03) 0.47 (0.31-0.73) 0.44 (0.29-0.68) 0.47 (0.27-0.79) 

 +High Blood Pressure 1.00 0.88 (0.55-1.40) 0.65 (0.41-1.03) 0.49 (0.32-0.75) 0.46 (0.30-0.71) 0.49 (0.29-0.83) 

   
   

   
   

   
   

   
F

em
al

es
 

Cases 52 15 38 20 1  

Basic 1 1.00 1.14 (0.64-2.01) 0.72 (0.46-1.11) 0.58 (0.34-0.99) 0.21 (0.03-1.52)  

Multivariate 2 1.00 1.17 (0.66-2.08) 0.75 (0.48-1.17) 0.62 (0.36-1.07) 0.21 (0.03-1.52)  
 +Diabetes 1.00 1.14 (0.64-2.02) 0.78 (0.50-1.22) 0.65 (0.38-1.12) 0.21 (0.03-1.51)  
 +Hyperlipidemia 1.00 1.16 (0.59-1.91) 0.76 (0.49-1.19) 0.63 (0.36-1.08) 0.20 (0.03-1.49)  
 +High Blood Pressure 1.00 1.12 (0.63-1.98) 0.73 (0.47-1.15) 0.64 (0.37-1.11) 0.21 (0.03-1.54)  
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1.17), 0.62 (95% CI: 0.36-1.07) and 0.21 (95% CI: 0.03-1.52) 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). Thus 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: 0.25-0.64) for moderate and 0.44 (95% CI: 0.28-0.69) for high 
consumers). For “only wine drinkers” (n=3,935), the level of association was as follows: HR = 
0.91 (95% CI: 0.54-1.55) for moderate drinkers and 0.44 (95% CI: 0.37-0.97) 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 
 
Table 5. Cox proportional hazard ratios (95% CI) for the association between different types of alcoholic  
beverage (wine, beer (including cider), fortified wines and others) and CHD in males and females of the  
EPIC-Spanish cohort. 
 

 Males Females 

 HR 95% CI p-value HR 95% CI p-value 

Wine 0.99 0.99-1.00 0.31 1.02 0..97-1.08 0.35 
Beer 0.99 0.97-1.01 0.53 0.94 0.80- 1.11 0.50 
Fort. wines 0.96 0.87-1.06 0.42 0.74 0.36-1.53 0.42 
Others 1.00 0.99-1.02 0.65 1.06 0.99-1.00 0.28 

Same models as in table 4 for males and females.    
 
 
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 studies (22-30), that 
alcohol consumption is inversely associated with CHD. However, this effect was not significant 
in women, probably due to the low number of CHD events in this group.  
In parts of the world where CHD is not very common, and among women, in whom CHD is 
also uncommon, these kinds of studies show only a small or non-significant protective effect 
(31). Sex is an extremely potent modifier of the myocardium (32), although these differences 
are unlikely to be due to sex hormones alone—genetic and environmental factors probably also 
have some effect. The main finding in a large survey of acute coronary syndrome patients from 
25 countries in Europe and the Mediterranean basin was the interaction between age and sex 
with respect to CHD. These differences are, however, probably due to pathophysiological 
variations (33). Compared to men, women’s lower average volume of body water results in 
higher peak blood alcohol levels upon consuming a given quantity of alcohol. There are also 
several gender-related differences in the way alcohol is consumed that could modify the effects 
of biological gender differences (34). 

Important and significant differences in the relative risk function between genders were 
observed in the meta-analysis published by Corrao et al. (6), with gender significantly affecting 
the shape of the dose-response function. 

The inverse relationship found in the study of CHD risk and alcohol consumption was similar 
for all types of beverages consumed. Multivariate adjustment weakened the association between 
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CHD and wine consumption but was still significant for high levels of consumption. These 
findings are similar to those reported in other large prospective studies (35), which concluded 
that alcohol intake rather than type of beverage consumed predicts the CHD outcome. 
Beverage-specific analyses are questionable as they would not have any Public Health 
relevance. 
 
This study has several notable advantages. For example, we have separated ex-drinkers from 
lifelong abstainers so as to examine the potential effect alcohol has on health. The baseline 
characteristics of former drinkers were completely different—they reported more hypertension, 
more diabetes, were slightly older and reported more consumption of antithrombotics and 
cardiovascular medications. The choice of reference category has often been seen as a possible 
bias (36). As people age and become ill or frail or increase their use of medications, their 
alcohol consumption decreases, with some abstaining altogether. If these people are included in 
the never-drinkers category, then it is not the absence of alcohol that is elevating their risk of 
CHD but their poorer health status. The inverse association is consistent throughout all drinking 
categories in our study, probably due to the absence of this abstainer error. The decrease in 
CHD risk begins with moderate drinking and is maintained for the high and very high 
categories. Filmore et al. found that J-shaped associations are more often observed for alcohol-
related outcomes in diseases dominated by prospective studies (37), although these studies are 
more likely to contain the abstainer error. Other strengths include the validity and 
reproducibility of the dietary history questionnaire used to assess the amount and type of 
alcohol consumed. The correlation between the dietary history questionnaire and the 24-hour 
diet recalls for alcohol (g) was 0.85 in both men and women (37;38). Therefore, although recall 
bias in alcohol intake can lead to misclassification of individuals, our data are probably not 
biased in this sense. In addition, using the lifetime average alcohol intake as a variable, the 
characterization of an individual’s exposure to alcohol in our study more accurately reflects that 
person’s true long-term alcohol exposure. A further advantage is the prospective design of the 
study, which allows a long follow-up of a large sample of healthy individuals. There were also a 
reasonably large number of incidents coronary heart disease cases, all of which were validated 
by international standards. The consistency of the results in terms of geographical similarities is 
also important. In a study carried out in Girona (Spain), Schroder et al. also found an inverse 
association between alcohol consumption and the risk of non-fatal MI (30). 
 
Residual or unmeasured confounding could be a limitation (39). Although we adjusted for 
several potential confounders in our different models, we could never be sure about remaining 
confounders. Indeed, non-randomised studies are never free of residual confounding. However, 
any variable not considered in our model that could influence the results would have to be 
strongly associated to both exposure and outcome. A further limitation of our study is that some 
coronary heart disease patients may have been aware of early symptoms related to their disease 
and may have changed their alcohol consumption. Nevertheless, there were no notable 
differences in the results after excluding cases diagnosed during the first two years of follow-up. 
 
The results of our study show a negative association between alcohol intake and CHD. This 
association is only statistically significant in men, probably due to the low number of CHD 
cases in women. We can also state, although with caution, that our study is free of the so called 
“abstainer error” and that residual confounding does not influence the results obtained to any 
significant degree. 
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Figure 1: Association between alcohol consumption and CHD in males and females of the EPIC 
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Figure 1. Association between alcohol consumption and CHD in males and females of the EPIC Spanish cohort
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