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A b s t r act 

Many observational studies have shown an association 
between moderate alcohol consumption and a lower 
risk for cardiovascular morbidity and mortality. Some 
of these studies, whether or not inspired by the French 
paradox, suggest a more favourable effect of wine than 
of other alcoholic drinks. Certain polyphenols including 
the flavonoids, more abundant in red than in white wine, 
are held responsible for this ‘bonus’ effect. However, this 
conclusion seems premature, since no significant bioactive 
effect of wine polyphenols has been shown in humans so 
far. Furthermore, wine drinking proves to be associated 
with a healthier lifestyle profile than consumption of beer 
and liquor, and this may have a substantial influence on the 
outcome of studies.
In contrast to moderate drinking, incidental heavy or binge 
drinking is associated with an increased cardiovascular risk 
by influences both on the electrical conduction system of 
the heart and the process of atherothrombosis. Although 
only prospective randomised intervention trials including 
a sufficient number of people will give definite answers, 
the chances are small that they will ever be performed 
given the ethical and practical objections of such studies. 
Available data so far justify the conclusion with regard to 
cardiovascular risk that the pattern of drinking is of more 
importance than the content of the bottle. 
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Int   r o d uct   i o n

Health aspects of alcohol have been debated for centuries. 
Alcoholic drinks have been used as restoratives, stimulants, 
appetizers, and even as analgesics for many of the body’s 
aches. But alcohol consumption has also proven to be 
associated with liver disease, cardiomyopathy, trauma and 
injuries, the Wernicke-Korsakov syndrome and some forms 
of cancer. 
In ancient and medieval times, wine and beer were part of 
everyday diet, because many places on earth lacked reliable 
sources of drinking water. Nowadays, they are mostly 
regarded as regular staples of modern day living and their 
consumption parallels the increase in welfare. During 
the last two decades the popularity of alcoholic drinks, 
especially wine, has received an extra boost because of an 
assumed beneficial effect on the cardiovascular system. 
This was first observed in observational studies comparing 
countries with regard to wine consumption and cardiac 
mortality.1 Despite a high intake of saturated fats, a 
significant lower mortality rate of coronary heart disease 
was observed in France compared with other Northern 
European countries, a phenomenon which became 
known as the French paradox.2 This paradox was initially 
explained by ingredients of the Mediterranean diet, which 
resulted in much attention to the potential favourable 
effect of wine, especially in the lay press. Most physicians 
and medical organisations, however, stayed critical and 
reserved towards the promotion of wine drinking, being 
aware of the other and darker side of the Janus head. 
Furthermore, later analyses and studies threw doubt on 
the superiority of red wine over other alcoholic drinks. This 
review focuses on the pitfalls of the studies analysing the 
relationship between wine drinking and cardiovascular 
risk. It concludes that the pattern of drinking may be more 
important than the content of the bottle.
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T he   F r ench     P a r a d o x ,  w i ne   an  d 
p o l yphen     o l s

From its very first description in medical literature, the 
‘French paradox’ has been a matter of dispute. In 1992 
Renaud and De Lorgeril observed a lower mortality rate 
of coronary heart disease in France in comparison with 
other Northern European countries and especially the 
United Kingdom, despite a similar or even higher intake 
of saturated fats.2 The authors explained the paradox 
primarily by the characteristics of the ‘Mediterranean 
diet’, with an abundance of vegetables, fruits, olive oil, and 
especially red wine. 
At that time there were already indications of a U-shaped 
relationship between alcohol consumption and mortality 
risk with the lowest risk in moderate drinkers.1,3,4 But the 
French paradox hinted on the idea that red wines with their 
relatively high concentrations of flavonoids had more to 
offer than other alcoholic drinks.
Although our knowledge of the chemical composition of 
grapes has advanced greatly in the last 40 years, much still 
remains a mystery. The number of compounds identified 
in wine has increased dramatically since the development 
and combination of high-pressure liquid chromatography, 
infrared spectroscopy and mass spectrometry.5 More 
than 500 compounds have been recognised in wine thus 
far, of which 160 are esters. The concentrations of the 
majority range between 10-1 and 10-6 mg/l. At these levels 
the individual compounds play very little or no role in the 
human taste perception, but collectively they may be very 
important. The most predominant chemical constituents 
of wine and grapes are water, followed by alcohol, sugars, 
polysaccharides, and acids. Phenols are a large and 
complex group of compounds of particular importance 
for the characteristics and quality of wines. They may 
come from the fruit (skins and seeds) and vine stems, 
production by yeast metabolism, or extraction from wood 
cooperage. Their concentration in white wines is much 
lower than in red wines. Chemically, phenols are cyclic 
benzene compounds possessing one or more hydroxyl 
groups associated directly with the benzene structure. 
Flavonoids are characterised as molecules possessing two 
phenols joined by a pyran (oxygen containing) carbon ring 
structure. The concentration of phenols in wines increases 
during skin fermentation and subsequently begins to fall 
as phenols bond and precipitate with proteins and yeast 
hulls (cell remnants). During maturation, the phenols 
continue to decrease, and ageing has a further effect on 
their reduction.
Polyphenols are not exclusive for wines but are widely 
present in trees, plants and vegetables, such as in tea, 
cacao and onions.6-8 In nature, they exhibit a wide range 
of biological effects as antioxidants, antimicrobials, and 
modulators of various enzyme systems.6-8 This remarkable 

spectrum of biochemical and cellular functions certainly 
holds promise and some of these effects have been shown 
in in vitro and ex vivo models. However, not enough is 
known yet about their absorption, bioavailability and 
bioactivity to conclude that they are indeed operative in the 
wine-consuming human being. 

A l c o h o l  an  d  ca  r d i o va  s cu  l a r 
p r o tect    i o n

Through the last two decades of the last century, a rather 
consistent body of epidemiological data has accumulated 
pointing to a 20 to 40% reduced incidence of morbidity 
and mortality from coronary heart disease among those 
who consume alcohol in moderation by comparison with 
abstainers.9-20 Although alcohol consumption increases 
the risk of various cancers, hypertension, liver disease, 
unintentional injuries, and violence, the relationship 
between alcohol intake and all-cause mortality is U-shaped, 
with nondrinkers and heavier drinkers having higher 
risks than light and moderate drinkers.21-27 Furthermore 
favourable effects have also been shown in other 
atherothrombosis-related disorders such as cerebrovascular 
accidents and some forms of dementia.28,29 This risk 
reduction by alcohol can partly be explained by an increase 
in high-density lipoprotein cholesterol (HDL-c), but is also 
related to levels of fibrinogen and HbA1c.

30 This association 
of alcohol with HDL-c levels seems related to cholesteryl 
ester transfer protein (CETP) polymorphism.31 Various 
studies now focus on the effects of alcohol on other parts 
of the atherothrombotic process such as platelet function, 
coagulation, fibrinolysis, inflammation, oxidative stress, 
and gene expression. 
There are, however, some serious pitfalls with 
observational studies. These studies might reveal a certain 
association between alcohol consumption and a decreased 
mortality, but they do not necessarily prove cause and 
effect. Observational studies have difficulty in allocating 
subjects to the intervention and control groups, as those 
subjects are not randomised. It is possible to correct for 
known confounders; however, unknown confounders or 
unmeasured variables still influence outcome. For instance, 
in the Copenhagen study with 24,000 participants, the 
consumers of red wine appeared to have a relative risk for 
cardiovascular diseases of 0.66 (95% confidence interval 
0.55 to 0.77) compared with non-drinkers.32 However, wine 
drinking was significantly associated with a higher IQ, a 
higher parental education level and a higher socioeconomic 
status. Therefore, wine drinking might just be an innocent 
bystander in the cascade that leads to cardiovascular 
disease or just an indication of a healthier lifestyle that 
might have been cardioprotective.33 In other population 
studies a specific wine-related effect might be masked by 
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the fact that many alcohol consumers drink all types of 
alcohol (also beer and spirit) not allowing any conclusion 
on a wine effect.
To prove cause and effect, randomised and blinded trials 
are needed. But with alcohol such trials are hardly feasible 
for ethical and practical reasons. Alcohol is a potentially 
hazardous substance with severe side effects, danger of 
addiction and misuse. Secondly, consuming alcohol does 
not go unnoticed, making blinding of the subjects very 
difficult. Furthermore the follow-up should be very long, 
since it takes many years for atherothrombotic disorders 
to develop, and the number of individuals needed to follow 
would be substantial. 
Trials that have been performed so far on human volunteers 
or patients, therefore, focused on surrogate endpoints for 
cardiovascular diseases needing less time and a limited 
number of individuals. Recently, two small randomised 
trials, both with 24 healthy volunteers, showed that 
alcohol consumption increased blood pressure slightly, but 
statistically significantly without a change in flow-mediated 
dilatation after only four weeks.34,35 In 20 other healthy 
volunteers, red wine consumption improved antioxidant 
status and reduced LDL oxidation after two weeks.36 An 
increase in HDL cholesterol content after four weeks was 
observed in another 69 volunteers.37 Beneficial effects of 
alcohol consumption on lipids and cholesterol had already 
been shown in small randomised trials with cross-over 
design after three weeks.38-41 In a study focusing on the 
early steps in reverse cholesterol transport no significant 
difference in HDL lipids could be observed between beer, 
wine and spirits indicating the effects only to be related 
to the alcohol component.42 Only few randomised trials 
have involved patients with established coronary artery 
disease. In these patients consumption of wine did improve 
flow-mediated dilatation after 360 minutes of ingestion.43 
In short, randomised trials have been performed, but are 
often of short duration (up to four weeks) and have included 
few subjects (mostly 20 to 30 healthy, young volunteers). 
However, a longer follow-up was performed by Mezzano et 

al., who studied the effects of the Mediterranean diet and 
the supplementary effects of red wine in cross-over design 
in 21 volunteers for 90 days and they did not find any effect 
on lipids or ex vivo platelet aggregation.44,45

W i ne   o r  bee   r

Several population-based studies and meta-analyses 
have reported the beverage-specific risk estimates for 
cardiovascular disease for wine and beer. They report a 
strong and statistically significant benefit for both beer 
and wine at levels of moderate consumption (defined as 
up to 150 ml of red wine and up to 20 grams of alcohol 
daily), but they find a stronger inverse association for wine 

(32% risk reduction) than for beer (22%).15 Other reviews, 
however, found the benefits of wine to be about the same 
as those of beer or spirits, and state that it is unlikely that 
any one beverage is substantially more beneficial. It is 
therefore helpful to examine their results in more detail 
and to explore the importance of potential biases that may 
have influenced the findings.
The ethanol content in a serving of wine is similar to that 
in a serving of beer, and results from metabolic studies 
suggest that the effects of these beverages on lipid and 
haemostatic factors are similar.46 Thus, if this apparent 
difference in beverage-specific relative risks is true, then 
components in wine other than alcohol must confer 
substantial additional benefit. As mentioned, several 
antioxidants and other compounds have been identified in 
red wine, but the incremental benefits of these compounds 
on biomarkers predictive of coronary heart disease have not 
been established yet. 
An alternative explanation might be that beer and wine 
have the same physiological effect, but differences in the 
risk factor patterns among beer and wine drinkers might 
create the appearance of a difference in coronary heart 
disease risk.47,48 A meta-analysis by Di Castelnuovo et 

al.15 is instructive for further examination of these results 
because it outlines the important influences of individual 
study characteristics. Although the authors reported little 
difference between prospective and retrospective studies 
when they excluded the studies that did not simultaneously 
adjust for different types of alcoholic beverages (the most 
unbiased method to control for confounding), there was 
no longer a difference in the relative risk of cardiovascular 
disease between wine drinkers (25%) and beer drinkers 
(23%) compared with abstainers. These differences may 
be due to chance, but they do illustrate how susceptible 
results from meta-analyses are to a few biased studies. 
An additional pitfall of meta-analyses is that important 
covariates may not be treated equally across studies. 
Therefore, pooling relative risks from studies that do not 
equally account for other risk factors, such as smoking or 
dietary pattern, can exaggerate or mask differences. 
This becomes especially difficult for alcoholic beverage 
consumption because the direction of potentially important 
confounders, such as a healthy diet, can be completely 
opposite as a result of the cultural norms of the population 
under study. For example, in the aforementioned Danish 
study, fruit and vegetable consumption was strongly 
associated with wine intake,47 whereas in a French 
EPIC study49 drinkers of wine consumed less fruits and 
vegetables. Even within the same country, the direction 
of confounding can differ. Contrary to the results from 
the EPIC study, in a separate population from France, 
wine consumption was associated with a better lifestyle; 
after controlling for diet and social class, the differential 
beneficial effects of wine over beer were eliminated.50 
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In other populations another type of alcohol may be the 
predominant drink related to a healthier lifestyle, thus 
showing the beneficial effect for that type of alcohol.51

In general, studies typically found that wine drinkers tend 
to have a healthier lifestyle profile than beer drinkers. 
Without careful control for such confounders across 
all studies, it is not possible to interpret the biases that 
may occur by pooling such estimates. The growing 
number of studies in recent years addressing drinking 
patterns and preferences should provide better insight 
into the importance of specific alcoholic beverages.31,48,52-57 
Regardless of the population or the distribution of beverage 
consumption, residual confounding by diet, physical 
activity, behavioural characteristics, or even psychological 
parameters55 needs to be carefully addressed. 

D r i nk  i ng   patte     r n  an  d 
ca  r d i o va  s cu  l a r  d i s ea  s e

Although light-to-moderate alcohol consumption appears to 
have a U-shaped relationship to cardiovascular disease and 
especially coronary artery disease, ‘binge drinking’ seems 
to put consumers at an increased risk for cardiovascular 
diseases.58 A report by Knupfer59 suggested that the pattern 
of daily light drinking is, in fact, not at all common. This 
study indicated that most light drinkers do not drink daily 
and most daily drinkers are not light drinkers; that is, 
consumers of two standard drinks per day.
At the other end of the spectrum, the use of the term 
‘binge drinking’ is similarly confusing. It may refer 
to heavy drinking on a single occasion or drinking 
heavily and continuously over a number of days or weeks, 
abstaining and then repeating the cycle. A quantitative 
definition for binge drinking has been reported in studies 
from the United States as the consumption of five or more 
drinks per occasion for men and four or more for women, 
with one drink being equivalent to 360 ml of beer, 120 ml 
of wine or one shot (37 ml) of hard liquor.60,61 In Australian 
studies, however, binge drinking has been referred to as 
consuming five or more alcoholic drinks in a row, or even 
more loosely as consuming large amounts of alcohol on 
three or four days of the week.61 The lack of consistent 
quantitative measures describing binge drinking may 
contribute to the difficulty in identifying and classifying 
the type of drinking patterns that dictate alcohol and 
cardiovascular disease relationships and may account in 
part for differences in reported findings between studies 
of alcohol intake and its impact on various cardiovascular 
outcomes.
McElduff and Dobson found that binge drinkers (in this 
instance defined as women who consumed five or more 
drinks on an occasion, or men who consumed nine or 
more drinks on an occasion) had higher risks for major 

coronary events than abstainers, even when the overall 
volume of drinking was low.63 More recent prospective 
studies also concluded that heavy drinking episodes 
increase the risk of coronary heart disease even in light-to-
moderate drinkers.53,64,65 This pattern effect persists after 
controlling average volume of drinking. Heavier alcohol 
consumption has detrimental effects on blood pressure and 
coronary heart disease.66,67 In the prospective, observational 
CARDIA study, over 3000 participants between the age of 
30 and 45 were followed for 15 years. In this American study 
population, heavier drinking was associated with a higher 
incidence of coronary calcifications (again, a surrogate 
endpoint) after adjustments for potential confounders 
and intermediary factors.58 In this study not only high 
levels of alcohol consumption but also binge drinking was 
associated with atherosclerosis of the coronary arteries. 
This association is consistent with previous studies of 
binge drinking and coronary heart disease events, most 
of which found higher rates of events among persons who 
binge.53,68 So, binge drinking seems to be associated with 
coronary heart disease by its influence on atherosclerosis, 
and dysregulation of inflammatory cytokines associated 
with the hangover after a binge has been suggested to be a 
possible mechanism.69,70

This influence on atherosclerosis also becomes apparent 
in a study that showed that men with a heavy, acute 
style of alcohol consumption had a significantly greater 
four-year progression of carotid atherosclerosis than men 
with a more evenly distributed drinking pattern.69 The 
positive relationship between heavy doses per sitting 
and carotid atherosclerosis progression was observed 
for use of both beer and spirits, after adjustment for 
the total average level of alcohol use. The magnitude of 
these relationships was largely unaffected by adjustment 
for baseline atherosclerosis, known risk factors, and 
medications. The findings were consistent across different 
measures of atherosclerosis progression, with heavy acute 
drinking showing progression of maximum and mean 
intima-media thickness of the carotid artery and increased 
plaque height. The observed relationships remained, 
and appeared to be even stronger, in the analysis of the 
subgroup that was initially free of the diagnosis or signs of 
prevalent ischaemic heart disease. 
Binge drinking has other detrimental cardiovascular 
effects. In addition to its effect on coronary heart disease, 
an irregular pattern of heavy drinking appears to have a 
relationship with other types of cardiovascular death, such 
as stroke or sudden cardiac death.71,72 This relationship is 
consistent with the increased thrombosis73 and lowered 
threshold for ventricular fibrillation that occur after heavy 
drinking.74,75 Irregular heavy drinkers seem predisposed 
to structural (i.e., histological) changes in the heart 
muscle and the adjacent impulse-conducting system, 
which decreases the threshold for ventricular fibrillation.76 
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Additionally, heavy drinking has been shown to increase 
low-density lipoproteins, which have been linked to 
negative cardiovascular outcomes.46 
In summary, a pattern of irregular heavy drinking is 
mainly associated with physiological mechanisms that 
increase the risk of sudden cardiac death and other 
cardiovascular outcomes, whereas regular low-to-moderate 
alcohol consumption might be associated with physiological 
mechanisms linked to favourable cardiac outcomes.75,77 
However, epidemiological studies that have focused on 
individuals and the consequences of drinking (e.g. cohort 
and case-control studies) are still scarce, and some of 
them have found heavy-drinking occasions to have no 
detrimental effects on morbidity.66,78

B i nge    d r i nk  i ng   an  d  c o n f o un  d e r s

Even in studies where a drinking pattern has been evaluated 
carefully, it should be taken into account that there are 
several potential confounding lifestyle and demographic 
factors associated with both drinking pattern behaviour and 
cardiovascular risk that need to be considered. A pattern 
of binge drinking behaviour may be linked to other ‘risk’ 
behaviour with cardiovascular implications, including 
tobacco smoking or even illicit drug use.79

Age, a major atherosclerosis risk factor, has a significant 
bearing on alcohol drinking patterns. Alvarez and 
colleagues80 reported a higher weekend alcohol intake by 
Spaniards aged 14 to 29 years, while those aged 30 to 59 
years had a more regular but higher intake during the rest 
of the week. Among Australian males aged 18 to 64 years, 
most drank at responsible levels with the largest proportion 
(over 90%) of responsible drinking being in those aged 65 
years or over. However, males aged 18 to 24 years made 
up the greatest percentage (14.8%) of those drinking at 
harmful levels. This is similar to findings in the United 
States, where frequent heavy drinking comprised 27% 
of 18- to 29-year-old men, while only a smaller (4%) 
proportion was found in those 65 years and over.81

Gender, another major risk factor for atherosclerosis, is also 
associated with differences in alcohol drinking patterns. 
Studies show consistently higher rates of binge drinking 
among men than women. However, some of these studies 
used the same definition of binge drinking for both men 
and women, without accounting for gender differences in 
the metabolism of ethanol or body mass. The pattern of 
alcohol consumption varies according to social groups.80,82 
Those who are single, separated or divorced, or living in 
a shared accommodation, drink more frequently and are 
more likely to be heavy drinkers (defined as consuming 
>80 g of alcohol/day, approximately six standard drinks) 
than those who are married.83 Those who are unemployed 
have a higher alcohol intake and a higher frequency of 

alcohol use than those who studied, worked, performed 
homemaker duties or were retired.80 Ragland et al.82 
showed that even in high-stress occupations, being married 
was associated with lower alcohol consumption, possibly 
protecting against occupational factors that influence 
alcohol consumption. Alvarez and colleagues80 found that 
individuals with a low academic level, which included those 
with no schooling or who received primary or secondary 
schooling, drank less frequently but in higher quantities. 
Alcoholic beverage preference is also associated with 
alcohol drinking patterns and represents another potential 
confounder of interpretation of alcohol and cardiovascular 
disease relationships.19 A Spanish study83 found that in 
regular drinkers, those aged <39 years, predominantly 
consumed beer and spirits while those aged ≥40 years 
favoured wine. Another Spanish study showed that 
people who consume one type of beverage often drink in 
low-to-moderate amounts, unlike people drinking all three 
beverages (beer, wine and spirits), who showed the highest 
percentage of a heavy drinking pattern.84 In a Danish 
study moderate wine drinkers appeared to be at lower 
risk of becoming heavy and excessive drinkers favouring 
the health effect of wine over the other types of alcohol.85 
On the other hand, in Australia, young binge-drinking 
men were almost exclusively beer drinkers while women 
consumed a much wider variety of beverages including 
beer, wine and spirits.

C o nc  l u s i o n s

The French paradox illustrates the relationship between 
lifestyle and cardiovascular risk. It is, however, doubtful 
whether this paradox still exists for the current French 
population. According to the ‘time-lag hypothesis’ modern 
France does not differ from the rest of the world with 
regard to the incidence of cardiovascular disorders.86 
The mortality rates in the 1980s, on which the paradox 
was based, reflect the lifestyle of France in the 1950s and 
60s rather than in the 1980s, since it takes decades for 
atherosclerosis to develop. In the view of the supporters 
of the paradox the consumption of wine plays a pivotal 
role influencing the atherothrombotic process. Although 
it confirms the favourable effect of modest alcohol 
consumption on cardiovascular risk observed in many 
epidemiological studies, the superiority of wine over 
other alcoholic drinks is debatable. Many studies show 
that wine drinkers tend to have a healthier lifestyle profile 
than consumers of beer and/or liquor. A large survey 
in the United States even demonstrated that some or all 
of the apparent protective effects of moderate alcohol 
consumption on cardiovascular diseases may be due to 
residual or unmeasured confounding.87 Without adequate 
control for such confounders conclusions are premature 
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and not justified. The exact clinical significance of other 
constituents in wine, such as the polyphenols, is not 
elaborated yet. 
In contrast to moderate drinking, there is quite some 
evidence that incidental heavy or binge drinking is 
associated with an increased cardiovascular risk. However, 
for both spectra of consumption only randomised 
intervention trials with many participants, a long follow-up, 
and solid study end points might unravel the mysteries 
of alcohol. Because of ethical and practical objections 
it is unlikely that such a study will ever be performed. 
Nevertheless, the message at this stage seems clear: 
protection or harm is more related to the quantity of alcohol 
that we consume than to the content of the bottle.

Re  f e r ence    s

St Leger AS, Cochrane AL, Moore F. Factors associated with cardiac 1.	
mortality in developed countries with particular reference to the 
consumption of wine. Lancet. 1979;i:1017-20.

Renaud S, de Lorgeril M. Wine, alcohol, platelets, and the French paradox 2.	
for coronary heart disease. Lancet. 1992;339:1523-6. 

Marmot MG, Rose G, Shipley MJ, Thomas BJ. Alcohol and mortality: a 3.	
U-shaped curve. Lancet. 1981;i:580-3.

Shaper AG, Wannamathee G, Walker M. Alcohol and mortality in British 4.	
men: explaining the U-shaped curve. Lancet. 1988;ii:1267-73.

Soleas GJ, Diamandis EP, Goldberg DM. Wine as a biological fluid: 5.	
history, production, and role in disease prevention. J Clin Lab Anal. 
1997;11:287-313. 

Schwitters B. OPC in practice. Rome: Alfa Omega Editrice, 1995.6.	

Lairon D, Amiot MJ. Flavonoids in food and natural antioxidants in wine. 7.	
Curr Opin Lipidol. 1999;10:23-8.

De Lange DL, van de Wiel A. Drink to prevent: review on the 8.	
cardioprotective mechanisms of alcohol and red wine polyphenols. Semin 
Vasc Med. 2004;4:173-86.

Goldberg DM, Hahn SE, Parkes JG. Beyond alcohol: beverage consumption 9.	
and cardiovascular mortality. Clin Chim Acta. 1995;237:155-87. 

Kannel WB, Ellison RC. Alcohol and coronary heart disease: the evidence 10.	
for a protective effect. Clin Chim Acta. 1996;246:59-76. 

Gaziano JM, Gaziano TA, Glynn RJ, et al. Light-to-moderate alcohol 11.	
consumption and mortality in the Physicians' Health Study enrolment 
cohort. J Am Coll Cardiol. 2000;35:96-105. 

Rimm EB, Klatsky A, Grobbee D, Stampfer MJ. Review of moderate alcohol 12.	
consumption and reduced risk of coronary heart disease: is the effect due 
to beer, wine, or spirits. BMJ. 1996;312:731-6. 

Marmot MG. Alcohol and coronary heart disease. Int J Epidemiol. 13.	
2001;30:724-9. 

Doll R, Peto R, Hall E, Wheatley K, Gray R. Mortality in relation to 14.	
consumption of alcohol: 13 years' observations on male British doctors. 
BMJ. 1994;309:911-8. 

Di Castelnuovo A, Rotondo S, Iacoviello L, Donati MB, de Gaetano G. 15.	
Meta-analysis of wine and beer consumption in relation to vascular risk. 
Circulation. 2002;105:2836-44. 

Boffetta P, Garfinkel L. Alcohol drinking and mortality among men 16.	
enrolled in an American Cancer Society prospective study. Epidemiology. 
1990;1:342-8. 

Stampfer MJ, Colditz GA, Willett WC, Speizer FE, Hennekens CH. A 17.	
prospective study of moderate alcohol consumption and the risk of 
coronary disease and stroke in women. N Engl J Med. 1988;319:267-73. 

Grønbaek M, Sörensen TI. Alcohol consumption and risk of coronary 18.	
heart disease. Studies suggest that wine has additional effect to that of 
ethanol. BMJ. 1996;313:365. 

Grønbaek M, Deis A, Sörensen TI, Becker U, Schnohr P, Jensen G. 19.	
Mortality associated with moderate intakes of wine, beer, or spirits. BMJ. 
1995;310:1165-9. 

Jackson R, Scragg R, Beaglehole R. Alcohol consumption and risk of 20.	
coronary heart disease. BMJ. 1991;303:211-6. 

Anderson P, Cremona A, Paton A, Turner C, Wallace P. The risk of alcohol. 21.	
Addiction. 1993;88:1493-508.

Poikolainen K. Alcohol and mortality: a review. J Clin Epidemiol. 22.	
1995;48:455-65. 

Marmot M, Brunner E. Alcohol and cardiovascular disease: the status of 23.	
the U shaped curve. BMJ. 1991;303:565-68. 

Maclure M. Demonstration of deductive meta-analysis: ethanol intake and 24.	
risk of myocardial infarction. Epidemiol Rev. 1993;15:328-51. 

Klatsky AL. Epidemiology of coronary heart disease--influence of alcohol. 25.	
Alcohol Clin Exp Res.1994;18:88-96. 

Chick J. Alcohol, health, and the heart: implications for clinicians. Alcohol 26.	
Alcohol. 1998;33:576-91. 

White IR, Altmann DR, Nanchahal K. Alcohol consumption and mortality: 27.	
modelling risks for men and women at different ages. BMJ. 2002;325:191. 

Letenneur L. Risk of dementia and alcohol and wine consumption: a 28.	
review of recent results. Biol Res. 2004;37:189-93.

Ruitenberg A, Van Swieten JC, Witteman JC, et al. Alcohol consumption 29.	
and risk of dementia: the Rotterdam study. Lancet. 2002;359:281-6.

Mukamal KJ, Jensen MK, Grønbaek M, et al. Drinking frequency, 30.	
mediating biomarkers, and risk of myocardial infarction in women and 
men. Circulation. 2005;112:1379-81.

Jensen MK, Mukamal KJ, Overvad K, Rimm EB. Alcohol consumption, 31.	
Ta1qIB polymorphism of cholesteryl ester transfer protein, high-density 
lipoprotein cholesterol, and risk of coronary heart disease in men and 
women. Eur Heart J. 2008;29:104-12

Grønbaek M, Becker U, Johansen D. et al. Type of alcohol consumed and 32.	
mortality from all causes, coronary heart disease, and cancer. Ann Intern 
Med. 2000;133:411-9. 

Mortensen EL, Jensen HH, Sanders SA, Reinisch JM. Better psychological 33.	
functioning and higher social status may largely explain the apparent 
health benefits of wine: a study of wine and beer drinking in young Danish 
adults. Arch Intern Med. 2001;161:1844-8. 

Zilkens RR, Burke V, Hodgson JM, Bardena A, Beilin CJ, Puddey IB. Red 34.	
wine and beer elevate blood pressure in normotensive men. Hypertension. 
2005;45:874-9. 

Agewall S, Wright S, Doughty RN, et al. Does a glass of red wine improve 35.	
endothelial function? Eur Heart J. 2000;21:74-8. 

Tsang C, Higgins S, Duxbury M, et al. The influence of moderate red 36.	
wine consumption on antioxidant status and indices of oxidative stress 
associated with CHD in healthy volunteers. Br J Nutr. 2005;93:233-40. 

Hansen AS, Marckmann P, Dragsted LO, Finne Nielsen IL, Nielsen SE, 37.	
Gronbaek M. Effect of red wine and red grape extract on blood lipids, 
haemostatic factors, and other risk factors for cardiovascular disease. Eur 
J Clin Nutr. 2005;59:449-55. 

Chopra M, Fitzsimons PE, Strain JJ, Thurnham DI, Howard AN. 38.	
Nonalcoholic red wine extract and quercetin inhibit LDL oxidation without 
affecting plasma antioxidant vitamin and carotenoid concentrations. Clin 
Chem. 2000;46:1162-70. 

van der Gaag MS, Sierksma A, Schaafsma G, et al. Moderate alcohol 39.	
consumption and changes in postprandial lipoproteins of premenopausal 
and postmenopausal women: a diet-controlled, randomized intervention 
study. J Womens Health Gend Based Med. 2000;9:607-16. 

Young JF, Thompson MA, Miller MJ, et al. The effect of grape-skin extract 40.	
on oxidative status. Br J Nutr. 2000;84:505-13. 

Sierksma A, Vermunt SH, Lankhuizen IM, et al. Effect of moderate 41.	
alcohol consumption on parameters of reverse cholesterol transport in 
postmenopausal women. Alcohol Clin Exp Res. 2004;28:662-6. 



473

d e c e m b e r  2 0 0 8 ,  V o l .  6 6 ,  N o .  1 1

Van de Wiel, et al. Cardiovascular risk and the relation to drinking pattern.

Van der Gaag MS, van Tol A, Vermunt SH, Scheek LM, Schaafsma G, 42.	
Hendriks HF. Alcohol consumption stimulates early steps in reverse 
cholesterol transport. J Lipid Res. 2001;42:2077-83. 

Whelan AP, Sutherland WH, McCormick MP, Yeoman DJ, de Jong SA, 43.	
Williams MJ. Effects of white and red wine on endothelial function in 
subjects with coronary artery disease. Intern Med J. 2004;34:224-8. 

Mezzano D, Leighton F, Strobel P, et al. Mediterranean diet, but not red 44.	
wine, is associated with beneficial changes in primary haemostasis. Eur J 
Clin Nutr. 2003;57:439-46. 

Mezzano D, Leighton F, Martinez C, et al. Complementary effects 45.	
of Mediterranean diet and moderate red wine intake on haemostatic 
cardiovascular risk factors. Eur J Clin Nutr. 2001;55:444-51. 

Rimm EB, Williams P, Fosher K, Criqui M, Stampfer MJ. Moderate alcohol 46.	
intake and lower risk of coronary heart disease: meta- analysis of effects 
on lipids and haemostatic factors. BMJ. 1999;319:1523-8. 

Tjonneland A, Grønbaek M, Stripp C, Overvad K. Wine intake and diet 47.	
in a random sample of 48763 Danish men and women. Am J Clin Nutr. 
1999;69:49-54. 

Grønbaek M, Tjonneland A, Johansen D, Stripp C, Overvad K. Type of 48.	
alcohol and drinking pattern in 56,970 Danish men and women. Eur J 
Clin Nutr. 2000;4:174-6. 

Kesse E, Clavel-Chapelon F, Slimani N, van Liere M. Do eating habits differ 49.	
according to alcohol consumption? Results of a study of the French cohort 
of the European Prospective Investigation into Cancer and Nutrition 
(E3N-EPIC). Am J Clin Nutr. 2001;74:322-7. 

Ruidavets J, Ducimetière P, Arveiler D, et al. Types of alcoholic beverages 50.	
and blood lipids in a French population. J Epidemiol Commun Health. 
2002;56:24-8. 

Rimm EB. Alcohol consumption and coronary heart disease: good 51.	
habits may be more important than just good wines. Am J Epidemiol. 
1996;143:1094-8.

Conigrave KM, Hu BF, Camargo CA, Stampfer MJ, Willett WC, Rimm EB. A 52.	
prospective study of drinking patterns in relation to risk of type 2 diabetes 
among men. Diabetes. 2001;50:2390-5. 

Murray RP, Connett JE, Tyas SL, et al. Alcohol volume, drinking pattern, 53.	
and cardiovascular disease morbidity and mortality: is there a U-shaped 
function? Am J Epidemiol. 2002;155:242-8. 

Jain MG, Ferenc RG, Rehm JT. et al. Alcohol and breast cancer mortality 54.	
in a cohort study. Breast Cancer Res Treat. 2000;64:201-9. 

Cleophas TJ. Wine, beer and spirits and the risk of myocardial infarction: 55.	
a systematic review. Biomed Pharmacother. 1999;53:417-23. 

Donovan JL, Bell JR, Karim-Karakas S, et al. Catechin is present as 56.	
metabolites in human plasma after consumption of red wine. J Nutr. 
1999;129:1662-8. 

Manach C, Morand C, Crespy V, et al. Quercetin is recovered in human 57.	
plasma as conjugated derivatives which retain antioxidant properties. 
FEBS Lett. 1998;426:331-6. 

Pletcher MJ, Varosy P, Kiefe CI, Lewis CE, Sidney S, Hulley. Alcohol 58.	
consumption, binge drinking, and early coronary calcification: findings 
from the Coronary Artery Risk Development in Young Adults (CARDIA) 
Study. Am J Epidemiol. 2005;161:423-33. 

Knupfer G. Drinking for health: the daily light drinker fiction. Br J Addict. 59.	
1987;82:547-55. 

Wechsler H,.Isaac N. 'Binge' drinkers at Massachusetts colleges. 60.	
Prevalence, drinking style, time trends, and associated problems. JAMA. 
1992;267:2929-31. 

Wechsler H, Davenport A, Dowdall G, Moeykens B, Castillo S. Health and 61.	
behavioral consequences of binge drinking in college. A national survey 
of students at 140 campuses. JAMA. 1994;27:1672-7.

Bungey JB, Winter CJ. Alcohol consumption patterns in South Australia: 62.	
1983. Med J Aust. 1986;144:6-9. 

McElduff P, Dobson AJ. How much alcohol and how often? Population 63.	
based case-control study of alcohol consumption and risk of a major 
coronary event. BMJ. 1997;314:1159-64. 

Trevisan M, Schisterman E, Mennotti A, Farchi G, Conti S. Drinking 64.	
pattern and mortality: the Italian Risk Factor and Life Expectancy pooling 
project. Ann Epidemiol. 2001;11:312-9. 

Mukamal KJ, Conigrave KM, Mittleman MA, et al. Roles of drinking 65.	
pattern and type of alcohol consumed in coronary heart disease in men. 
N Engl J Med. 2003;348:109-18. 

Dyer AR, Cutter GR, Liu KO, et al. Alcohol intake and blood pressure in 66.	
young adults: the CARDIA Study. J Clin Epidemiol. 1990;43:1-13. 

Fuchs FD, Chambless LE, Whelton PK, Nieto FJ, Heiss G. Alcohol 67.	
consumption and the incidence of hypertension: The Atherosclerosis Risk 
in Communities Study. Hypertension. 2001;37:1242-50. 

Rehm J, Greenfield TK, Rogers JD. Average volume of alcohol 68.	
consumption, patterns of drinking, and all-cause mortality: results from 
the US National Alcohol Survey. Am J Epidemiol. 2001;153:64-71. 

Kauhanen J, Kaplan GA, Goldberg DE, Salonen R, Salonen JT. Pattern of 69.	
alcohol drinking and progression of atherosclerosis. Arterioscler Thromb 
Vas Biol. 1999;19:3001-6. 

Wiese JG, Shlipak MG, Browner WS. The alcohol hangover. Ann Intern 70.	
Med. 2000;132:897-902. 

Wannamethee G, Shaper AG. Alcohol and sudden cardiac death. Br Heart J. 71.	
1992;68:443-8. 

Kauhanen J, Kaplan GA, Goldberg DD, Cohen RD, Lakka TA, Salonen JT. 72.	
Frequent hangovers and cardiovascular mortality in middle-aged men. 
Epidemiology. 1997;8:310-4. 

Renaud SC, Ruf JC. Effects of alcohol on platelet functions. Clin Chim 73.	
Acta. 1996;246:77-89. 

McKee M, Britton A. The positive relationship between alcohol and heart 74.	
disease in eastern Europe: potential physiological mechanisms. J R Soc 
Med. 1998;91:402-7. 

Rehm J, Sempos CT, Trevisan M. Alcohol and cardiovascular disease--more 75.	
than one paradox to consider. Average volume of alcohol consumption, 
patterns of drinking and risk of coronary heart disease--a review.  
J Cardiovasc Risk. 2003;10:15-20. 

Lorsheyd A, de Lange DW, Hijmering ML, Cramer MJ, van de Wiel A. 76.	
PR and OTc interval prolongation on the electrocardiogram after binge 
drinking in healthy individuals. Neth J Med. 2005;63:59-63. 

Puddey IB, Rakic V, Dimmitt SB, Beilin LJ. Influence of pattern of drinking 77.	
on cardiovascular disease and cardiovascular risk factors - a review. 
Addiction. 1999;94:649-63. 

Murray RP, Istvan JA, Daniels K, Beaudoin CM. Alcohol and morbidity in 78.	
the Lung Health Study. J Stud Alcohol. 1998;59:250-7. 

Gladstone J, Levy M, Nulman I, Koren G. Characteristics of 79.	
pregnant women who engage in binge alcohol consumption. CMAJ. 
1997;156:789-94. 

Alvarez FJ, Queipo D, Del Rio MC, Garcia MC. Patterns of alcohol 80.	
consumption among the general population of Castile and Leon (Spain). 
Alcohol Alcohol. 1993;28:43-54. 

Hilton ME. Drinking patterns and drinking problems in 1984: results from 81.	
a general population survey. Alcohol Clin Exp Res. 1987;11:167-75.

Ragland DR, Greiner BA, Krause N, Holman BL, Fisher JM. Occupational 82.	
and nonoccupational correlates of alcohol consumption in urban transit 
operators. Prev Med. 1995;24:634-45. 

Alvarez FJ, Del Rio MC. Gender differences in patterns of alcohol 83.	
consumption in Spain. Alcohol Clin Exp Res. 1994;18:1342-7. 

Del Rio C, Prada C, Alvarez FJ. Beverage effects on patterns of alcohol 84.	
consumption. Alcohol Clin. Exp. Res. 1995;19:1583-6.

Grønbaek M, Jensen MK, Johansen D, Sørensen TI, Becker U. Intake of 85.	
beer, wine and spirits and risk of heavy drinking and alcoholic cirrhosis. 
Biol Res. 2004;37:195-200.

Law M, Wald N. Why heart disease mortality is low in France: the time lag 86.	
explanation. BMJ. 1999;318:1471-6.

Naimi TS, Brown DW, Brewer RD, et al. Cardiovascular risk factors,and 87.	
confounders among non-drinking and moderate-drinking U.U. adults. Am 
J Prev Med. 2005;28:369-73.


