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WINE AND HEALTH RELATIONSHIPS. A QUESTION OF MODERATION?

RELAÇÃO ENTRE VINHO E SAÚDE. UMA QUESTÃO DE MODERAÇÃO?

C. Santos-Buelga, S. González-Manzano

Grupo de Investigación en Polifenoles, Universidad de Salamanca, Unidad de Nutrición y Bromatología, Facultad de Farmacia, Campus 
Miguel de Unamuno, E-37007. Salamanca, Spain. E-mail: csb@usal.es - Tel 34-923 294 537. Fax 34-923 294 515.

ABSTRACT

Evidences accumulated over the last thirty years suggest that light to moderate alcohol consumption, especially in the form of red wine, can 
have benefi cial effects for health. Those benefi ts mostly refer to improvement in cardiovascular health, although relationships with a lower risk 
of other pathologies such as type 2 diabetes, dementia or cognitive decline in old age have also been established. Most evidences derive from 
observational studies or from in vitro or animal assays, whereas direct scientifi c data in human are scarce and incomplete. On the other hand, 
alcohol is a toxic product whose irresponsible and excessive consumption has well-established consequences for health and serious social im-
plications. Furthermore, some adverse effects have been related with the moderate consumption of alcoholic beverages, including an increase 
in the incidence of different types of cancer. In this article, a revision about the current knowledge about alcohol and health relationships is 
made, paying particular attention to the case of red wine.

RESUMO

Observações acumuladas ao longo dos últimos trinta anos sugerem que um consumo de baixo a moderado de álcool, especialmente em forma 
de vinho tinto, pode ter efeitos benéfi cos para a saúde humana. As melhoras referem-se sobre tudo à saúde cardiovascular, mas também a outras 
patologias como a diabete de tipo 2, demências ou declínio cognitivo. As maiores evidencias derivam de estudos epidemiológicos ou foram 
obtidas em ensaios in vitro ou com animais, enquanto os dados científi cos em pessoas são escassos e incompletos. Por outro lado, o álcool é 
uma substancia tóxica cujo consumo excessivo ou irresponsável tem graves consequências não só para a saúde mas também sociais. Aliás, o 
consumo moderado de bebidas alcoólicas foi também relacionado com alguns efeitos adversos incluindo um aumento na incidência de vários 
tipos de cancro. Em este artigo é feita uma revisão do estado dos conhecimentos sobre as relações entre o consumo de álcool e a saúde humana, 
com especial referência ao caso do vinho.
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INTRODUCTION

It is beyond doubt that alcohol is harmful and that its 
irresponsible and excessive consumption has severe 
consequences for health and serious social implica-
tions. Alcohol is a well-known toxic substance related 
to more than 60 different disorders with short and long 
term consequences. It was estimated as responsible 
for about 195,000 deaths each year in the European 
Union, being the origin of 1 in 3 of road traffi c acci-
dents, 4 in 10 of murders, and 1 in 6 of suicides. The 
cost of treating this ill health in the EU was estimated 
in 2003 to be 17 billions €, together with more 5 bil-
lions € spent on treatment and prevention of harm-
ful alcohol use and alcohol dependence. Especially 
worrying is alcohol abuse by adolescents and young 
adults, which is becoming a major health and social 
problem in European and other developed countries. 
Binge drinking1 in young people is associated with 
violence, antisocial and risky behaviours, accidents, 
suicide, reduced school and work performance and 
crime. Over 10% of youth female mortality and 
around 25% of youth male mortality in the EU are 
related to alcohol consumption (Anderson and Ba-
umberg, 2006). 

On the other hand, health benefi ts of moderate wine 

consumption have long been claimed and it is usual 
to quote Pasteur as a pioneer scientist supporting 
them (“Le vin est le breuvage le plus sain et le plus 
hygiénique qui soit”). Especially over the last three 
decades evidences have been accumulated suggesting 
that light to moderate consumption of alcoholic drinks 
far to be harmful might likely be benefi cial to some in-
dividuals. Those health benefi ts are mostly associated 
to wine and refer to improvement in cardiovascular 
health, although relationships with a lower risk of 
total mortality, type 2 diabetes, dementia or cognitive 
decline in old age have also been established. This 
has received the attention of the media, which have 
contributed to spread a message, sometimes confus-
ing, contradictory or spurious, about putative health 
benefi ts of drinking. 

In this review, an outline on the available knowl-
edge on wine and health relationships is made. It is, 
however, pertinent to indicate that it is far from our 
intention to give arguments that might justify the 
consumption of wine (or any other alcoholic drink) 
in view to gain health benefi ts.

Ciência Téc. Vitiv. 26 (1) 33-44. 2011

1 Binge drinking is defi ned as the consumption within 2 hours 
of 4 or more drinks for women and 5 or more drinks for men 
(U.S. Department of Agriculture, 2010)
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EPIDEMIOLOGICAL AND INTERVENTION 
STUDIES

The starting-point in the study of wine and health 
relationships may be dated on the article published 
by St. Leger and co-workers in ‘The Lancet’ in 1979. 
Those authors analysing the data on mortality in 18 
developed countries obtained from the World Health 
Statistics Annual for 1970 found a strong and specifi c 
negative association between ischemic heart-disease 
deaths and alcohol consumption, and in particular 
wine, which was independent of other factors such 
as smoking, dietary intake or gross national prod-
uct. Werth (1980), a few months later, made similar 
observations using data from the United States that 
showed a negative correlation between death from 
acute myocardial infarction and wine consumption 
across all states. Soon after, Marmot et al. (1981) in 
a study with 1422 men also concluded that the rates 
of total and cardiovascular mortality were lower in 
moderate drinkers than in either abstainers or heavy 
drinkers (those whose reported alcohol intakes >34 g/
day), and that that was largely independent of differ-
ences in smoking, blood pressure, plasma cholesterol 
and grade of employment. These authors were the fi rst 
ones to refer to the existence of a U-shaped relation-
ship between alcohol consumption and mortality, i.e., 
existence of higher mortality rates in non-drinkers 
and heavy drinkers than in low to moderate alcohol 
consumers. Over the next years several prospective 
studies followed leading to similar conclusions and 
pointing to a reduced incidence of morbidity and 
mortality from coronary heart disease (CHD) among 
light to moderate alcohol consumers (e.g., Klatsky et 
al., 1979; Korazevic et al., 1982; Gordon and Kan-
nell, 1983; Marmot, 1984; Friedman and Kimball, 
1986; Stampfer et al., 1988; Rimm et al., 1991). 
Nevertheless, the fact that most contributed to go 
round wine and health relationships to the public was 
the TV program “60 Minutes” from the CBS that in 
November 17, 1991 broadcasted a segment entitled 
“The French Paradox” (the episode can be watched on 
http://www.youtube.com/watch?v=njm1LkXP2sg). 
In that program Prof. Curtis Ellison from the Boston 
University School of Medicine (USA) and Prof. Serge 
Renaud from the University of Bordeaux (France) 
reported their observations on that French people 
showed lower incidence of CHD and mortality rates 
than people of other developed countries, despite 
having similar or higher intakes of saturated fats 
and other risk factors. Those scientists explained the 
paradox by the consumption of the Mediterranean 
diet, with an abundance of olive oil, fruits, vegetables 
and fi sh, and especially the regular intake of red wine, 
which was cited as the main protective factor. Those 
observations anticipated the results of a study that 
appeared half a year later in the journal The Lancet 
(Renaud and de Lorgeril, 1992), in which mortality 
rates from CHD obtained from the MONICA project 
(MONItoring of Trends and Determinants in CAr-
diovascular Disease, http://www.ktl.fi /monica/), the 

world’s largest study on heart disease conducted 
by the World Health Organization (WHO), were 
analysed and related with different risk factors for 
CHD. The authors concluded that wine and dairy fat 
consumption were the only dietary factors that cor-
related signifi cantly, in a negative and positive way, 
respectively, with CHD mortality, suggesting that the 
intake of wine could counteract the untoward effects 
of saturated fats. Based on other studies, Renaud 
and de Lorgeril (1992) proposed that the inhibition 
of platelet reactivity might be an explanation for the 
protection offered by wine (alcohol) against CHD. 
The “French paradox” soon became popular. By 
February 1992, a Gallup poll showed that 58 percent 
of Americans were aware of research linking moder-
ate drinking to lower rates of heart disease, and the 
sales of red wine in the U.S. increased by 44 percent 
(Abramson, 2008).

The Renaud and de Lorgeril’s study received, how-
ever, serious criticisms from different scientists. A 
main one was that it compared mortality rates with 
fat intake in the same years (late 1980’s) without 
taking into account that CHD takes years to develop; 
therefore, mortality rates should have been related to 
past levels of serum cholesterol and fat consumption 
rather than to current ones (Law and Wald, 1999). It 
seems that for decades up to 1970’s the consumption 
of animal fat and levels of serum cholesterol were 
lower in France than in other countries (e.g., about 
21% of total energy consumption vs 31%, and 5.7 vs 
6.3 mmol/L, respectively, compared to the UK); only 
between 1970 and 1980 did French values increase to 
those in Britain. Further, there must be a time lag be-
tween the increase in serum cholesterol concentration 
and the full effect of the resulting increase in coronary 
artery atheroma and risk of death from ischemic 
heart disease. Using earlier data of serum cholesterol 
and fat consumption, Law and Wald (1999) found 
that mortality from heart disease across countries, 
including France, correlated strongly with levels of 
animal fat consumption and serum cholesterol in the 
past (30 years ago). In other words, based on past 
levels, mortality data for France were not discrepant 
and fi tted in with the trend of other countries with 
similar cholesterol and fat intake. This was called 
the ‘time-lag hypothesis’.

Similarly, systematic errors might also exist in other 
observational studies about the protective effects of 
moderate drinking, as uncontrolled, unknown and/
or unavoidable confounding factors may not have 
been taken into account leading to misinterpretation, 
as reviewed by Emberson and Bennett (2006) or 
Fillmore et al. (2007). For example, most of stud-
ies use mortality data but not incidence of disease; 
therefore, no actual estimation of association of 
alcohol consumption with overall cardiovascular 
disease can be made. On the other hand, associations 
between alcohol intake and mortality are usually 
established for total alcohol consumption without 
taking into account drinking patterns (e.g., drinking 
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during or outside meals, binge drinking) that would 
also have an infl uence on the risks (Marmot, 2001). 
Furthermore, studies normally rely on self-reported 
alcohol consumption, raising doubts about the abil-
ity of respondents to accurately recall their own 
alcohol intakes; additionally very few individuals 
maintain one single drinking pattern throughout life 
(Chikritzhs et al., 2009). Another common indicated 
limitation is that in the group of non-drinking people, 
ex-drinkers who have given up alcohol because of 
cardiovascular-related illness (Klatsky et al., 1990a) 
and/or aged people that abstain from alcohol as they 
become ill or increase the use of medication (Shaper 
et al., 1988) are included. This would artifactually 
raise the coronary risk in non-drinkers group. In-
deed, there is a need for CHD mortality studies that 
use lifelong abstinence as the reference point for 
estimating CHD protection (Stockwell et al., 2007). 
Misclassifi cation in the group of non-drinkers has 
led some authors to consider them not adequate for 
use as a baseline in examining the effects of alcohol 
on morbidity or mortality, and proposed occasional/
light drinkers who have never been heavier drinkers 
as more suitable (Sharper et al., 1988).

The existence of different behavioural or dietary hab-
its among drinkers and non-drinkers that might affect 
CHD risk have also been indicated by some authors 
as another possible confounding factor. Naimi et al. 
(2005) reported that 27 of 30 factors associated to car-
diovascular risk that they assessed were signifi cantly 
more prevalent among non-drinkers than in light to 
moderate drinkers, which might contribute to enhance 
the difference in cardiovascular disease between both 
groups. On the other side, heart-unhealthy behaviours 
are also common among heavy drinkers than in mod-
erate consumers, contributing to increase their mortal-
ity rates. It has been, however, noted that coronary 
atherosclerosis and myocardial infarction are less 
frequent in alcoholics, who also show a lower degree 
of coronary narrowing in autopsy studies (Moore and 
Pearson, 1986). This “coronary-protective effect” of 
heavy drinking would obscure rather than exagger-
ate any coronary protection (Jackson et al., 2005). 
Confounders might, therefore, act in both directions 
which obliges to be cautious when interpreting the 
results from epidemiological studies.

Despite these and other possible bias, when con-
founding factors are specifically adjusted for in 
the analyses, they usually do not result in a great 
reduction or elimination of benefi ts found for low 
to moderate alcohol intake on CHD risk (Fagrell et 
al., 1999; Naimi et al., 2005; Hansel et al., 2010). 
Further, although confounded, large prospective 
observational trials still show remarkably consistent 
data, pointing to the reduced incidence of morbid-
ity and mortality from CHD among those who 

consume alcohol in moderation (De Lange, 2007). 
This has been illustrated in different meta-analyses 
that have confi rmed the existence of a statistically 
signifi cant inverse association between moderate 
alcohol consumption and cardiovascular disease, 
especially CHD (Maclure, 1993; Cleophas, 1999; 
Rimm et al., 1999; Corrao et al., 1999, 2000, 2004; 
di Castelnuovo et al., 2002, 2006; Reynolds et al., 
2003). However, opposite to cardiovascular disease, 
no benefi ts of alcohol consumption have been found 
for non-vascular causes of death like different cancers 
(see below), liver cirrhosis or chronic pancreatitis, for 
which signifi cant increased risks with alcohol intake 
were observed (Corrao et al., 2004).

Most studies describe the relationship between alco-
hol intake and the risk of CHD as a J-shaped curve 
with a minimum situated at a level of consumption 
between 10 and 30 g/day (equivalent to 1 to 3 standard 
alcoholic drinks per day2) depending on the study, at 
which the reduction in the CHD risk is estimated to 
be around 20 to 30%. Protective cardiovascular ef-
fects might extend up to 70 g/day, above which the 
risk increases greatly (Corrao et al., 2004). Similar 
associations have been established for all cause 
mortality, although in this case the risk of death was 
reported to be progressively greater for levels of 
alcohol consumption of above about 3 units a day 
(Curtis Ellison, 1990; Doll et al., 1994). 

Benefi cial effects of moderate alcohol intake3 have 
also been observed on different cardiovascular risks 
biomarkers (blood lipids, haemostatic factors, homo-
cysteine) (Gaziano et al., 1993; Rimm et al., 1999; 
Burger et al., 2004) and type 2 diabetes (Carlsson et 
al., 2005; Koppes et al., 2005, 2006; Djousse et al., 
2007). Evidence of a benefi cial threshold effect of 
moderate alcohol intake on ischemic and hemorrhagic 
strokes was also found by Corrao et al. (2004). As for 
hypertension, another important cardiovascular risk 
determinant, a signifi cant increase in blood pressure 
for alcohol consumption above 2 drinks/day is con-
cluded in most studies, but the effect of light alcohol 
intakes is unclear (see below).

Some studies have found that elderly moderate drink-
ers showed lower risks of coronary heart disease 
(Mukamal et al., 2006) and cardiovascular mortality 
(Perissinotto et al., 2010), and that they tended to 
have lower levels of systemic infl ammatory mark-
ers and insulin resistance, and higher levels of HDL 
cholesterol, which might counteract the effect of 
cardiovascular risk factors like higher blood pressure, 
leading to a net benefi t on health (Pontes-Ferreira et 
al., 2008; Perissinotto et al., 2010). Light to moderate 
alcohol consumption was also shown to be associ-
ated with a lower risk of type 2 diabetes in large 
population-based cohort studies among elderly men 
and women aged more than 65 years (Djousse et al., 

3 Moderate alcohol consumption is defi ned by the U.S. 
Department of Agriculture (2010) as up to 1 drink per day for 
women and up to 2 drinks per day for men.

2 A standard drink unit would correspond to the volume of 
an alcoholic beverage that contributes 10 to 15 g of alcohol 
depending on the country, e.g., approximately 100-150 mL of 
wine; 300-350 mL of, or 30-40 mL of a spirituous drink.
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2007). A recent meta-analysis has also found evidence 
that small amounts of alcohol could be protective 
against incident dementia and Alzheimer’s disease 
in the elderly (Peters et al., 2008).

One of the problems to defi nitely conclude about safe 
or healthy levels of alcohol intake is that the associa-
tions between alcohol consumption and health mostly 
rely on observational studies and indirect evidences 
as those obtained in in vitro and animal assays, but 
hardly randomised interventional studies exist to ac-
tually prove cause and effect. Such trials have notable 
diffi culties for their implementation, due, on the one 
hand, to ethical concerns, as alcohol is a potentially 
hazardous substance with severe side-effects, danger 
of addiction and misuse, and, on the other hand, to the 
obvious limitations to make these assays blinded, as 
consuming alcohol does not go unnoticed (De Lange, 
2007). Nevertheless, randomised intervention trials 
have been carried out by Estruch and coworkers 
(Estruch et al., 2004, 2011; Sacanella et al., 2007) 
who observed that consumption of 30 g/ethanol/day, 
as either red wine or gin, for four weeks by healthy 
people may exert signifi cant benefi cial effects on the 
cardiovascular system. They found that this level of 
alcohol intake resulted in an increase in the HDL-
cholesterol levels and an improved antioxidant (e.g., 
decreases in LDL oxidation, MDA concentrations 
or SOD activity) and anti-infl ammatory status (e.g., 
decrease in plasma fi brinogen and IL-1 levels) of 
the individuals. Clinical intervention trials previously 
performed in healthy volunteers by Nigdikar et al. 
(1998) also concluded that moderate consumption 
of red wine for two weeks improved the plasmatic 
levels of antioxidant markers. Although these results 
provide biological plausibility to the epidemiological 
observations about benefi cial cardiovascular effects 
of moderate drinking, the own authors advise that 
they must be taken with caution due to the increased 
risk of even low alcohol consumption in other pa-
thologies and especially breast cancer in women.

IS WINE HEALTHIER THAN OTHER ALCO-
HOLIC DRINKS?

The question whether the type of beverage matters 
in the cardiovascular protective effects of moderate 
alcohol intake has been long object of discussion. 
Many observational studies have just focused on 
overall alcohol consumption without considering the 
type of drink. There are, however, a number of stud-
ies where the effects of different types of alcoholic 
beverages have been assessed. In those cases, whereas 
some authors conclude that all forms of alcohol may 
be equally benefi cial (Rimm et al., 1996; Cleophas, 
1999), others conclude that higher benefi ts are pro-
vided by wine, and particularly red wine (Grønbaek et 
al., 1995, 2000; Truelsen et al., 1998). Some studies 
also suggest that beer could offer similar or slightly 
lower cardiovascular protection than wine but higher 
than liquors (Grønbaek et al., 2000; Di Castelnuovo 

et al., 2002). Nevertheless, when considering non-
vascular causes of death only wine might offer some 
protection (Grønbaek et al., 2000). Similarly, light to 
moderate wine consumption but not beer or spirits 
has been signifi cantly associated with a lower risk of 
dementia (Truelsen et al, 2002; Pinder and Sandler, 
2004; Pinder, 2009), although this association is not 
concluded from all studies, some of which do not 
fi nd signifi cant differences of the type of beverage 
on the protective effects of alcohol on different types 
of dementia or cognitive decline (Letenneur, 2004, 
Stampfer et al., 2005; Peters et al., 2008).

The possibility of red wine producing greater benefi ts 
than other alcoholic drinks has also been supported 
by the results obtained in clinical intervention trials. 
Thus, Estruch et al. (2004, 2011) showed that, for 
the same amounts of alcohol intake, better antioxi-
dant and anti-infl ammatory status was provided by 
red wine than by gin, suggesting that components 
other than alcohol are contributing for extra benefi ts 
of red wine. Similarly, Sacanella et al. (2007) in a 
randomized cross-over study in women observed 
that low-dose intake of red wine showed superior 
anti-infl ammatory effects in women than white wine, 
which was explained by the higher contents of 
polyphenols in the fi rst one. Further, Hampton et al. 
(2010) found that similar responses on endothelial-
dependent dilatation of blood vessels were produced 
by red grape juice with and without alcohol, which 
was interpreted as an evidence of a benefi cial effect 
of non-alcoholic components on vascular function. 
Indeed, red wine contain signifi cant amounts phe-
nolic compounds and namely fl avonoids that have 
been shown in numerous in vitro and animal studies 
to possess a number of health-promoting biological 
activities (see, e.g., recent reviews by Leopoldini et 
al., 2011, and Wang et al., 2011). 

It is recognised that ethanol itself may exert positive 
effects on the cardiovascular system by increas-
ing high-density lipoprotein cholesterol as well 
as preventing platelet aggregation and enhancing 
fi brinolysis, which favourably affects thrombolytic 
processes (Covas et al., 2010). However, it is also 
known that ethanol metabolism produces reactive 
oxygen species (ROS) that may oxidize lipids, pro-
teins and DNA, and reduce the levels of glutathione, 
the major cellular protection against oxidative stress. 
Alcohol consumption also shows a direct relation-
ship with the plasma concentration of oxidized low 
density lipoproteins (LDL). Phenolic compounds 
could counteract, at least in part, oxidative stress 
and oxidative damage induced by the alcohol, which 
might explain the differential effects of red wine on 
vascular health when compared with other alcoholic 
drinks (Covas et al., 2010). The inhibition of LDL 
oxidation by grape phenolics oxidation has also been 
proposed by Wollin y Jones (2001) to be involved 
in the protective effects of red wine consumption 
on cardiovascular disease. Other vascular effects 
reported for wine polyphenols are the enhancement in 
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endothelium-dependent relaxation and expression of 
iNOS and cyclooxygenase-2 within the arterial wall 
(Diebolt et al., 2001), and their ability to increase 
eNOS expression and subsequent endothelial NO 
release in a dose-dependent manner, which would 
antagonize the development of endothelial dysfunc-
tion and atherosclerosis (Leikert et al., 2002). The 
suppression of the production of endothelin-1 (ET-1), 
a potent vasoconstrictor, has also been linked to the 
cardiovascular benefi ts of wine polyphenols (Corder 
et al., 2001).

Wine phenolics are a variable mixture of fl avonoid 
(mainly anthocyanins and fl avan-3-ols) and non-
fl avonoid compounds (e.g., phenolic acid derivatives 
and estilbenes), extracted from the grape during 
winemaking. Since white wines are not usually sub-
mitted to maceration with grape solids, they contain 
much lower amounts of phenolic compounds than red 
wines. Among wine phenolics, two particular types 
of compounds have been especially associated to the 
putative healthy effects: procyanidins (i.e., oligo- 
and polymeric fl avan-3-ols, also called condensed 
tannins) and the estilbene resveratrol. Procyanidins 
have been proposed by Corder et al. (2006) as the 
vasoactive components in red wines, as they are 
responsible for the suppression of ET-1 synthesis, a 
key factor in the development of vascular disease and 
atherosclerosis. Indeed, procyanidins possess a range 
of biological activities demonstrated in in vitro and 
animal assays (Santos-Buelga and Scalbert, 2000; 
Rasmussen et al., 2005), and they have been related 
to the cardiovascular and cancer protective effects 
associated to the consumption of plant-derived foods, 
being red wine one of the richest dietary sources of 
these compounds. Resveratrol (3,5,4’-trihydroxys-
tilbene) is another important biologically active 
phenolic compound for which a variety of biologi-
cal activities has been demonstrated in in vitro and 
animal studies, and attributed for potential multiple 
health benefi ts, ranging from chemoprevention to 
cardiovascular protection (Baur and Sinclair, 2006; 
Das et al., 2010). In assays in model organisms, in-
cluding Saccharomyces cerevisiae, Caenorhabditis 
elegans, Drosophila melanogaster, fi sh and mice, it 
has been observed that resveratrol is able to extend 
lifespan by mimicking the effects of caloric restric-
tion through a mechanism that involves the activation 
of Sir2 proteins (sirtuins). These latter are a family 
of NAD+-dependent deacetylases and mono-ADP-
ribosyltransferases implicated in important regulation 
processes, such as glucose and insulin production, fat 
metabolism, regulation of p53 tumour suppressor, 
and cell survival (Howitz et al., 2003; Valenzano 
et al., 2006; Baur et al., 2006). This protein family 
is highly conserved in superior animals, which has 
led to speculation that sirtuins might also mediate 
effects of caloric restriction in mammals, increas-
ing longevity and improving health, which would 
confer resveratrol a high therapeutic potential (Baur 
and Sinclair, 2006). Nevertheless, it seems unlikely 

that these effects can be produced with the levels of 
resveratrol contained in wine that are quite low. In a 
rough estimation, an intake of 375 mL/day (around 
3 standard alcohol units) of a red wine containing 
a (optimistic) concentration of 5 mg resveratrol/L 
would contribute ~27 μg/kg of body weight in a per-
son of 70 Kg, a dose around 800-fold lower than the 
one assayed in mice (22,4 mg/kg/day). On the other 
hand, it should be indicated that not all authors are 
equally optimistic, but rather critical, with regard to 
the healthy effects of resveratrol as related with its 
activity on sirtuins and caloric restriction mimesis 
(Garber and Arbor, 2008).

Further information about vascular effects of wine 
polyphenols can be obtained in the reviews recently 
published by Dell’Agli et al. (2004), Covas et al. 
(2010) or Rodrigo et al. (2011). Nevertheless, poly-
phenols may not be the only reason to explain the 
possible greater health benefi ts of wine consump-
tion compared to other alcoholic drinks. In fact, the 
existence of causal relationship between moderate 
wine consumption and cardiovascular benefits, 
as due to alcohol or polyphenol content, has been 
questioned by some authors that suggest that socio-
economical and contextual factors could be equally 
or more important in explaining this association. 
For instance, adherence to the Mediterranean diet, 
one of whose characteristics is the regular intake of 
moderate amounts of red wine, was already given 
by Renaud and de Lorgeril (1992) as an explanation 
for the French Paradox. The Mediterranean diet has 
been consistently associated with reduced markers of 
vascular infl ammation, improved endothelial func-
tion and lower rates of cardiovascular mortality in 
several epidemiologic and intervention studies (see, 
e.g., Chrysohoou et al., 2004; Esposito et al., 2004; 
Knoops et al., 2004, 2006; Estruch et al., 2006). The 
virtues of the Mediterranean diet have been recently 
acknowledged by the UNESCO that has added it 
to its World Heritage List in November 2010 as an 
intangible cultural heritage. 

Another reason suggested to explain the differential 
effects of wine in relation to other alcoholic drinks is 
the pattern of consumption. Irregular (binge) drink-
ing, which is related with higher mortality rates than 
steady drinking, seems more frequent among beer 
and spirits drinkers than in wine consumers, although 
this may differ among countries (Grønbaek, 2003; 
Rehm et al., 2003; Grønbaek et al., 2004). Further-
more, wine tends to be more drunk with meals than 
other alcoholic drinks, which could have metabolic 
advantages; for instance, this might contribute to 
reduce the post-prandial oxidative stress produced 
after a meal, due to the antioxidant properties of wine 
polyphenols (Covas et al., 2010). Consumption of 
grape juice with or without alcohol with a meal has 
been shown to improve vascular function by increas-
ing the endothelial-dependent dilatation in the post-
prandial state, supporting the role of non-alcoholic 
wine components on vascular function (Hampton 
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et al., 2010). Beer, that also contains polyphenols 
although in lower levels than red wine, has also been 
reported to have protective effects on cardiovascular 
risk in countries where it is consumed regularly with 
meals (e.g., southern Germany or Czech Republic) 
in a way similar to wine in Mediterranean countries 
(Keil et al., 1997; Bobak et al., 2000). 

A tendency of moderate wine drinkers to have 
healthier dietary habits and lifestyle behaviours, and 
better health status than consumers of other alcoholic 
beverages has also been pointed out by some authors 
as a further explanation for the apparent superior ef-
fects of wine consumption. Ruidavets et al. (2005), in 
a study carried out in three areas of France, concluded 
that healthier behaviours were more often observed 
in wine drinkers than in consumers of other alco-
holic beverages, raising the question of if the lower 
cardiovascular incidence and mortality associated to 
moderate wine consumption were rather a surrogate 
of the infl uence of other healthy behaviours on the 
coronary risk. A tendency towards a higher socio-
economical status and educational level and healthier 
habits in moderate wine consumers was also found 
in countries where consumption of wine is not as 
traditional as in Mediterranean regions. Klatsky et 
al. (1990b), in a study on a Californian population 
about preferences of alcoholic drink, found that per-
sons who prefer wine tended to be young or middle 
women, temperate, non-smokers, better educated, and 
with a moderate alcohol intake, whereas people who 
prefer beer were likely to be young men with a higher 
alcohol intake. In another study about health deter-
minants with data obtained between 1995 and 2002 
from more than 15,000 individuals that participated 
in the National Longitudinal Study of Adolescent 
Health in the USA, Paschall et al. (2005) found that 
wine drinkers generally had more formal education, 
better dietary and exercise habits, and more favour-
able health status indicators than other drinkers and 
non-drinkers. A larger proportion of wine drinkers 
were light-moderate consumers compared to beer 
or liquor drinkers, and they were also less likely to 
report smoking or problem drinking than beer or 
liquor drinkers. According to those authors, these 
fi ndings in young people would help to explain the as-
sociation between light-moderate wine consumption 
and morbidity, and mortality risk in later adulthood. 
Mortensen et al. (2001), in a cross-sectional study of 
characteristics associated with beverage choice in a 
Danish cohort, observed that wine drinking was sig-
nifi cantly associated with higher intelligence quotient 
(IQ), higher parental educational level and higher 
socioeconomic status, whereas beer drinking was 
signifi cantly associated with lower scores on the same 
variables. They concluded that wine drinking was a 
general indicator of optimal social, cognitive and 
personality development in Denmark also associated 
with better health, which might explain the apparent 
health benefi ts of wine. In another study in the same 
country about supermarket food choices, Johansen et 

al. (2005) showed that people that bought wine, in 
general also bought other food products considered 
‘healthy’ such as olives, fruit and vegetables, poul-
try, cooking oil, and low fat cheese, milk and meat 
than beer buyers. However, those who purchased 
beer were more likely to also purchase ready-to-
cook dishes, sugar, cold cuts, chips, pork, butter or 
margarine, sausages, lamb and soft drinks than wine 
buyers. These authors also indicated that, in addition 
to better dietary habits, wine drinkers in Denmark 
tend to have a higher socioeconomic status and bet-
ter psychological functioning than beer consumers, 
suggesting that some of the health benefi ts associated 
with drinking wine may be related to these social 
variables. In general, it seems that moderate wine 
(and alcohol) consumption might represent a marker 
of higher social level and superior health status with 
subsequent lower CV risk, as also concluded from a 
study of Hansel et al. (2010) in a French cohort. These 
authors also found that wine choice increased with 
age, whereas those of beer and appetizers decreased, 
and that low to moderate drinkers displayed better 
health status than never drinkers.

Finally, in addition to the social environment and 
social conditions of alcohol drinkers, genetic dif-
ferences that predispose to alcohol consumption 
or abstinence and which are associated with differ-
ing health outcomes should also play a key role in 
explaining the effects of alcohol in health. Indeed, 
as pointed out by Anstey and Cherbuin (2010), the 
interpretation of the varying research fi ndings in rela-
tion to the health benefi ts of wine and other alcoholic 
drinks is diffi cult as not only the biological effects of 
the beverage consumed are measured but rather the 
combined effect of behaviour and biology.

ADVERSE EFFECTS OF MODERATE ALCO-
HOL DRINKING

The recognition of the benefi ts of light to moderate 
alcohol intake should not overlook the problems asso-
ciated to drinking. In addition to the well-established 
detrimental effects of heavy drinking and alcohol 
dependence, some adverse effects have also been 
described as related with the moderate consumption 
of alcoholic beverages. 

In women the level of alcohol consumption has been 
consistently related with an increase in the risk of 
breast cancer (Garfi nketl et al., 1988; Longnecker, 
1994; Smith-Warner et al., 1998; Curtis-Ellison et 
al., 2001). It has been estimated that, compared with 
non-drinkers, women reporting approximately one 
alcoholic drink per day may have a 10 percent higher 
breast risk (Curtis-Ellison et al., 2001), and that two 
daily drinks increase the risk by 1.4 (Longnecker et 
al., 1988).

Higher risks of colorectal cancer with alcohol 
consumption were concluded in a meta-analysis 
performed by Longnecker et al. (1990). Another 
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meta-analysis conducted by Bagnardi et al. (2001) 
characterized the associations between alcohol con-
sumption and oesophageal cancer as strong, and of 
cancers of the stomach, colon, rectum and liver as 
moderate. Benedetti et al. (2009), in large-population 
case-control study in Canada on the incidence of 13 
types of cancer, concluded that moderate and high 
alcohol intake levels over the lifetime may increase 
the risk of cancer at 6 sites (oesophagus, stomach, 
colon, liver, pancreas, lung and prostate), with odds 
ratios ranging from 1.6 for lung cancer to a high of 
7.9 for cancer of the liver. The risk increased as total 
drink-years increased. Unclear relationships were 
found between alcohol consumption and kidney 
cancer, and no evidences with respect to an alcohol 
effect were observed for cancers of the testes, penis or 
gall bladder. Interestingly, for most sites, it was beer 
and to a lesser extent spirits consumption that drove 
the excess risks. Smoking may also have an infl uence 
on the risk of cancer among moderate drinkers. In 
the Iowa Women’s Health Study, Ebbert et al. (2005) 
observed that consuming at least 1 drink per day was 
positively associated with cancer incidence among 
former and current smokers, while there were weak, 
non-significant inverse associations with cancer 
mortality and incidence for never smokers.

Contradictory observations have been made for pros-
tate and lung cancers. In the meta-analysis conducted 
by Bagnardi et al. (2001) the association of both types 
of cancer with alcohol consumption was character-
ized as weak, whereas in the study of Benedetti et al. 
(2009) an increase in their relative risks was reported 
even for moderate alcohol intakes. Increased risks 
of lung cancer (as well as of mouth, throat and liver 
cancers) among drinkers were reported by Pelucchi 
et al. (2008). However, Ruano-Ravina et al. (2004), 
in a hospital based case-control study conducted on 
319 Spanish men (132 lung cancer patients and 187 
controls), concluded that the consumption of red 
wine was associated with a slight but statistically 
signifi cant reduction in the development of lung 
cancer. However, those authors observed a very slight 
but signifi cant positive association between the risk 
of lung cancer and white wine consumption. Regard-
ing prostate cancer, Sutcliffe et al. (2007), in large 
cohort study among American male professionals, 
observed a reduced risk of prostate cancer in men 
who consumed <4 glasses of red wine/week included 
the sub-groups who reported unchanged alcohol con-
sumption in the prior 10 years and those <65 years of 
age, whereas null or slight increased risk was found 
for men who consumed greater than this amount. As 
a global conclusion, those authors indicated that red 
wine consumption was unlikely to contribute appre-
ciably to the aetiology of prostate cancer. 

The International Agency for Research on Cancer 
(IARC, 1988) classifi ed alcohol as a Group 1 carcino-
gen, being considered to be causally associated with 
the development of cancers of the oral cavity, phar-
ynx, larynx, oesophagus, and liver, and suggested to 

be positively associated with rectal and breast cancer.

Hypertension is another health issue for which un-
clear conclusions have been obtained concerning its 
association with alcohol consumption. In general, 
most authors agree that the intake of above 2 drinks/
day is positively related with a signifi cant increase 
in blood pressure. However, whereas some authors 
found that the risk of hypertension is positively 
related to alcohol intake consumption at all levels 
of consumption (Marmot et al., 1994; Corrao et al., 
2004), others observed a threshold below which al-
cohol would not be deleterious for the hypertension 
risk. Sesso et al. (2008) analysing the results of two 
prospective studies (the Women’s Health Study and 
the Physicians’ Health Study) concluded that alcohol 
consumptions up to 1 drink/day may be related to a 
decreased risk of hypertension, at least in beer and 
wine drinkers, although differential effects existed in 
men and women; thus, levels of consumption >1 drink 
per day increased the risk of hypertension in men, 
whereas in women the hypertension risk decreased 
up to 4 drinks per day. More recently, Halanych et 
al. (2010), analysing the results of a 20-year longi-
tudinal study on coronary artery disease risk factors 
in American young adults (the CARDIA Study), also 
found discrepant results for men and women, as light 
to moderate alcohol consumption was associated with 
lower risk of hypertension in European-American 
women, whereas African Americans and men in gen-
eral had an increased risk of hypertension. Different 
results were also observed among white and black 
American men by Fuchs et al. (2001), who did not 
fi nd that light to moderate alcohol amounts increase 
substantially the risk of hypertension among white 
men, whilst they were associated with an increased 
risk of hypertension in black men. On the other hand, 
a reduction in alcohol consumption in fairly heavy 
drinkers (>3 g/day) has been shown to lead to a 
signifi cant decreased in mean systolic and diastolic 
blood pressures in a dose-response relationship (Xin 
et al., 2001).

Another point of concern is the possible association 
between alcohol consumption and obesity. Alco-
holic beverages are energy dense (alcohol provides 
7 Kcal/g) and are probably not substituting food but 
rather added to the total daily energy intake. Further-
more, alcohol might also act as an appetite stimulant. 
Both aspects could increase the risk of developing 
obesity and, subsequently, of associated diseases 
such as type 2 diabetes, stroke or coronary heart 
disease. Nonetheless, whereas total amount alcohol 
intake was positively associated to obesity, frequent 
consumption of small amounts of alcohol has been 
inversely associated with waist and hip circumfer-
ences and body mass index, both in men and women, 
which given the relationship between abdominal fat 
and cardiovascular risks might contribute to explain 
the protective cardiovascular effects (Tolstrup et al., 
2005, 2008). Appetite-stimulant properties of alcohol 
might be useful in cancer patients to help increasing 
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energy intake. Although there are no studies demon-
strating that alcohol simulates appetite in ill cancer 
patients or that it prevents weight loss, drinking an 
alcoholic beverage may provide a more relaxed and 
convivial atmosphere, which may increase food 
intake (Gandy, 2010).

A further aspect to notice is that average moderate 
consumptions of alcohol may hide risky drinking 
behaviours such as irregular binge drinking, that is 
associated with an increased risk of traumas and ac-
cidents, violence, suicides or antisocial behaviour and 
higher mortality rates in general (Rehm et al., 2001, 
2003; Nordqvist et al., 2006). A pattern of irregular 
heavy drinking is associated with pathophysiological 
mechanisms that increase the risk of sudden cardiac 
death, hypertension, atrial or ventricular fi brillation, 
and cardiomyopathy, even if the average consump-
tion is comparable to moderate consumption (De 
Lange, 2007).

For some groups of people there is not a level of 
alcohol consumption that can be considered free of 
risks. Thus, in younger people clear positive rela-
tionships between alcohol consumption and total 
mortality have been found at all levels of consumption 
(Anderson and Baumberg, 2006; Emberson and Ben-
nett, 2006). Adolescent alcohol use is also associated 
with an increased risk for development of chronic 
alcohol use disorders in adulthood. Further, an as-
sociation between adolescent alcohol exposure and 
altered decision making during adulthood has been 
demonstrated in studies with rats (Nasrallah et al., 
2009). Heavy drinking during pregnancy is known 
to produce the foetal alcohol syndrome leading to 
abnormalities and mental retard. However, there are 
also some evidences that prenatal exposure to light 
to moderate levels of alcohol could affect the foetal 
development and result in decreased body weight, 
neurodevelopmental defi cits and long-term effects on 
growth of children (Olson et al., 1997; Larroque et al., 
1998; Day et al., 1999). Since there is no suffi cient 
information about the level of alcohol intake that is 
completely safe during pregnancy, its consumption 
must be avoided by pregnant women, as well as dur-
ing the period of breastfeeding.

Similarly, despite the observations made by some 
authors (e.g., Mukamal et al., 2006; Djousse et al., 
2007; Peters et al., 2008; Pontes-Ferreira et al., 2008; 
Perissinotto et al., 2010) on the possible protective 
effects of light alcohol consumption on the risks of 
type 2 diabetes, dementia and cardiovascular disease 
in elder persons, particular caution must also be taken 
in relation with alcohol intake in these people, as they 
are progressively more sensitive and vulnerable to the 
adverse effects of alcohol. On the one hand, there is 
a decrease in lean body mass and water proportion 
in the organism, which modify alcohol metaboliza-
tion and distribution. On the other hand, nutritional 
and health conditions differ from those in young and 
middle-age people, and other undesirable outcomes 

such an increase in the risk of falls or adverse inter-
actions with medication may occur. For that reason, 
the American Geriatrics Society and the National 
Institute on Alcohol Abuse and Alcoholism recom-
mend that older adults who have no contraindications 
to alcohol use limit their intake to no more than one 
drink per day (Mukamal et al., 2006).

Finally, alcohol should be avoided by individuals at 
risk of addiction, people with reduced activity of the 
enzyme alcohol dehydrogenase (e.g., some ethnic 
groups like Aboriginal Australians, Native Americans 
and some East Asians) and/or other types of alcohol 
intolerance (e.g., migraines, fl ushes), and persons 
with certain specifi c medical conditions (e.g., liver 
disease, hypertriglyceridemia, pancreatitis) or taking 
medication that can interact with alcohol, as well as 
by individuals that have to drive, operate machinery 
or develop activities that require attention, skill or 
coordination (U.S. Department of Agriculture, 2010).

CONCLUDING REMARKS

Evidences accumulated over the last 30 years suggest 
that light to moderate alcohol consumption, espe-
cially in the form of red wine, can have benefi cial 
effects for health, particularly by decreasing the risk 
of cardiovascular disease. However, most of these 
evidences have been obtained in observational stud-
ies or from in vitro or animal assays, whereas direct 
scientifi c data in human are scarce and incomplete. 
On the other hand, it is well known that alcohol is a 
toxic product whose irresponsible and/or excessive 
consumption has serious consequences for health. 
Furthermore, the effects of the alcohol in the organism 
are complex and variable depending on individuals, 
and for some health issues an increasing risk seems 
to exist from minimum alcohol intakes. This makes 
diffi cult, if not impossible, to make accurate recom-
mendations about safe levels, not to say about poten-
tial ‘healthy’ levels, of alcohol consumption. Based 
on the epidemiological observations about alcohol 
and (cardiovascular) mortality relationships, most 
national and international agencies recommend not to 
exceed an amount of 3 units alcohol/day (i.e., <30-40 
g alcohol/day) and even reduce this level to 1-2 units/
day in the case of women (International Center for 
Alcohol Policies, http://www.icap.org/PolicyIssues/
DrinkingGuidelines). In our opinion, with the level of 
available knowledge, it is not possible to go further 
in the recommendations about alcohol consumption, 
as releasing any message that might induce people 
to drink in the hope of gaining health benefi ts could 
likely be more harmful than benefi cial. Wine should 
be regarded as a fruitive food, whose moderate and 
responsible consumption in the context of an adequate 
diet can constitute another element of a healthy 
lifestyle, but never a product to be consumed by its 
intended pharmacological properties.



41

ACKNOWLEDGEMENTS

The ‘Grupo de Investigación en Polifenoles’ (GIP-
USAL) is financially supported by the Spanish 
Ministerio de Ciencia e Innovación through the 
Consolider-Ingenio 2010 Programme (FUN-C-
FOOD, CSD2007-00063) and Junta de Castilla y 
León (Grupo de Investigación de Excelencia GR133).

REFERENCES

Abramson H., 2008. The Flip Side of French Drinking. The 
Marin Institute. (Winter 2000) http://www.marininstitute.org/
alcohol_policy/french_drinking.htm. Accessed February 16, 2011).

Anderson P. 1998. Alcohol, cardiovascular diseases and public 
health policy. In: Alcohol and cardiovascular diseases. Cadwick, 
D.J. and Goode, J.A. (eds). John Wiley and Sons Ltd., Chichester, 
UK.

Anderson P., Baumberg B. 2006. Alcohol in Europe. A report for 
the European Commission. Institute of Alcohol Studies, London, 
UK.

Anstey K.J., Mack H.A., Cherbuin N. 2009. Alcohol consumption 
as a risk factor for dementia and cognitive decline: meta-analysis 
of prospective studies. Am. J. Geriatr. Psychiatry, 17, 542-555.

Bagnardi V., Blangiardo M., La Vecchia C., Corrao G. 2001. A 
meta-analysis of alcohol drinking and cancer risk. Br. J. Cancer, 
85, 1700-1705.

Baur J.A., Pearson K.J., Price N.L., Jamieson H.A., Lerin C., 
Kalra A., Prabhu V.V., Allard J.S., Lopez-Lluch G., Lewis K., 
Pistell P.J., Poosala S., Becker K.J., Boss O., Gwinn D., Wang 
M., Ramaswamy S., Fishbein K.W., Spencer R.G., Lakatta E.G., 
Le Couteur D., Shaa R.J., Navas P., Puigserver P., Ingram D.K., 
de Cabo R., Sinclair D.A. 2006. Resveratrol improves health and 
survival of mice on a high-calorie diet. Nature, 444, 337-342.

Baur J.A., Sinclair D.A. 2006. Therapeutic potential of resveratrol: 
the in vivo evidence. Nature Rev., 5, 493-506.

Benedetti A., Parent M.E., Siemiatycki J. 2009. Lifetime consump-
tion of alcoholic beverages and risk of 13 types of cancer in men: 
Results from a case–control study in Montreal. Cancer Detect. 
Prevent., 32,352-362.

Bobak M, Skodova Z, Marmot M. 2000. Effect of beer drinking 
on risk of myocardial infarction: population based case-control 
study. BMJ, 320, 1378-1379.

Burger M., Mensink G., Bronstrup A., Thierfelder W., Pietrzik K. 
2004. Alcohol consumption and its relation to cardiovascular risk 
factors in Germany. Eur. J. Clin. Nutr., 58, 605-614.

Carlsson S., Hammar N., Grill V. 2005. Alcohol consumption and 
type 2 diabetes Meta-analysis of epidemiological studies indicates 
a U-shaped relationship. Diabetologia, 48, 1051-1054.

Chikritzhs T., Fillmore K., Stockwell T. 2009. A healthy dose of 
scepticism: Four good reasons to think again about protective 
effects of alcohol on coronary heart disease. Drug Alcohol Rev., 
28, 441-444

Chrysohoou C., Panagiotakos D.B., Pitsavos C., Das U.N., 
Stefanadis C. 2004. Adherence to the Mediterranean diet attenu-
ates infl ammation and coagulation process in healthy adults: The 
ATTICA Study. J Am Coll Cardiol., 44, 152-158.

Cleophas TJ. 1999. Wine, beer and spirits and the risk of myo-
cardial infarction: a systematic review. Biomed. Pharmacother., 
53, 417-423.

Corder R., Douthwaite J.A., Lees D.M., Khan N.Q., Viseu Dos 
Santos A.C., Wood E.G., Carrier M.J. 2001. Endothelin-1 synthesis 
reduced by red wine. Nature, 414, 863-864.

Corder R., Mullen W., Khan N.Q., Marks S.C., Wood E.G., Car-
rier M. J., Crozier, A. 2006. Red wine procyanidins and vascular 

health. Nature, 444, 566.

Corrao G., Bagnardi V., Zambon A., Arico S. 1999. Exploring the 
dose–response relationship between alcohol consumption and the 
risk of several alcohol-related conditions: A meta-analysis. Addic-
tion, 94, 1551-1573.

Corrao G., Rubbiati L., Bagnardi V., Zambon A., Poikolainen K. 
2000. Alcohol and coronary heart disease: a meta-analysis. Ad-
diction, 95, 1505-1523.

Corrao G., Bagnardi V., Zambon A., La Vecchia C. 2004. A meta-
analysis of alcohol consumption and the risk of 15 diseases. Prev. 
Med., 38, 613-619.

Covas M.I., Gambert F., Fitó M., de la Torre R. 2010. Wine and 
oxidative stress: Up-to-date evidence of the effects of moderate 
wine consumption on oxidative damage in humans. Atheroscle-
rosis, 208, 297-304.

Curtis-Elllison R. 1990. Cheers!. Epidemiology, 1, 337-339.

Curtis-Ellison R., Zhang Y., McLennan C.E., Rothman K.J. 2001. 
Exploring the relation of alcohol consumption to risk of breast 
cancer. Am. J. Epidemiol., 154, 740-747

Das D.K., Mukherjee S., Ray D. 2010. Resveratrol and red wine, 
healthy heart and longevity. Heart Fail. Rev., 15, 467-477

Day N.L., Zuo Y., Richardson G.A. 1999. Prenatal alcohol use 
and offspring size at 10 years of age. Alcoholism: Clin Exp. Res., 
23, 863-869.

De Lange D.W. 2007. From red wine to polyphenols and back: 
A journey through the history of the French Paradox. Thromb. 
Res., 119, 403-406

Dell’Agli M., Busciala A., Bosisio E. 2004. Vascular effects of 
wine polyphenols. Cardiov. Res., 63, 593-602.

Di Castelnuovo A., Rotondo S., Iacoviello L., Donati M.B., de 
Gaetano G. 2002. Meta-analysis of wine and beer consumption in 
relation to vascular risk. Circulation, 105, 2836-2844.

Di Castelnuovo A., Costanzo S., Bagnardi V., Donati M.B., Iaco-
viello L., de Gaetano G. 2006. Alcohol dosing and total mortality 
in men and women: an updated meta-analysis of 34 prospective 
studies. Arch. Intern. Med., 166, 2437-2445.

Diebolt M., Bucher B., Andriantsitohaina R. 2001. Wine poly-
phenols decrease blood pressure, improve NO vasodilatation, and 
induce gene expression. Hypertension, 38, 159-165.

Djousse L., Biggs M.L.,  Mukamal K.J., Siscovick D.S. 2007. 
Alcohol consumption and type 2 Diabetes among older adults: the 
Cardiovascular Health Study. Obesity, 15, 1758-1765.

Doll R., Peto R., Hall E., Wheatley K., Gray R. 1994. Mortality 
in relation to consumption of alcohol: 13 years’ observations on 
male British doctors. BMJ, 309, 911-918.

Ebbert J., Janney C.A., Sellers T.A., Folsom A.R., Cerhan J.R. 
2005. The association of alcohol consumption with coronary heart 
disease mortality and cancer incidence varies by smoking history. 
J. Gen. Inter. Med., 20, 14-20.

Emberson J.R., Bennett D.A. 2006. Effect of alcohol on risk of 
coronary heart disease and stroke: causality, bias, or a bit of both? 
Vasc. Health Risk Manag., 2, 239-249. 

Esposito K., Marfella R., Ciotola M., Di Palo C., Giugliano F., 
Giugliano G. 2004. Effect of a Mediterranean-style diet on endo-
thelial dysfunction and markers of vascular infl ammation in the 
metabolic syndrome: a randomized trial. JAMA, 292, 1440-1446. 

Estruch R., Sacanella E., Badia E., Antunez E., Nicolas J.M., 
Fernandez-Sola J., Rotilio D., de Gaetano G., Rubin E., Urbano-
Márquez A. 2004. Different effects of red wine and gin consump-
tion on infl ammatory biomarkers of atherosclerosis: a prospective 
randomized crossover trial. Effects of wine on infl ammatory 
markers. Atherosclerosis, 175, 117-123.

Estruch R., Martinez-Gonzalez, M.A., Corella D., Salas-Salvado 
J., Ruiz-Gutierrez V., Covas M.I., Fiol M., Gomez-Gracia E., 



42

Lopez-Sabater M.C., Vinyoles E., Aros F., Conde M., Lahoz C., 
Lapetra J., Saez G., Ros E. 2006. Effects of a Mediterranean-style 
diet on cardiovascular risk factors. A randomized trial. Ann. Int. 
Med., 145, 1-11.

Estruch R., Sacanella E., Mota F., Chiva-Blanch G., Antuneza E., 
Casals E., Deulofeu R., Rotilio D., Andres-Lacueva C., Lamuela-
Raventos R.M., de Gaetano G., Urbano-Marquez A. 2011. Moder-
ate consumption of red wine, but not gin, decreases erythrocyte 
superoxide dismutase activity: A randomised cross-over trial. Nutr. 
Metabol. Card. Dis., 21, 46-53

Fagrell B., De Faire U., Bondy S., Criqui M., Gaziano M., 
Grønbaek M., Jackson R., Klatsky A., Salonen J., Sharper A.G. 
1999. The effects of light to moderate drinking on cardiovascular 
diseases. J. Intern. Med., 246, 331-340.

Fillmore K.M., Stockwell T., Chikritzhs T., Bostrom A., Kerr W. 
2007. Moderate alcohol use and reduced mortality risk: systematic 
error in prospective studies and new hypotheses. Ann. Epidemiol., 
17, S16-S23

Friedman L.A., Kimball A.W. 1986. Coronary heart disease mortal-
ity and alcohol consumption in Framingham. Am. J. Epidemiol., 
124, 481-489.

Fuchs C.S., Stampfer M.J., Colditz G.A., Giovannucci E.L., 
Manson J.E., Kawachi I., Hunter D.J., Hankinson S.E., Hennekens 
C.H., Rosner B. 1995. Alcohol consumption and mortality among 
women. N. Engl. J. Med., 332, 1245-1250.

Gandy J. 2010. Alcohol - friend or foe? J. Hum. Nutr. Diet., 23, 
111-112.

Garber K., Arbor A. 2008. A mid-life crisis for aging theory. Nature 
Biotechnol., 26, 371-374.

Garfi nkel L., Bofetta P., Stellman S. (1988). Alcohol and breast 
cancer: a cohort study. Prev. Med., 17, 686-693.

Gaziano J.M., Buring J.E., Breslow J.L., Goldhaber S.A., Rosner 
B., van Denburgh M., Willett W., Henneckens C.H. 1993. Moderate 
alcohol intake, increased levels of high density lipoprotein and its 
subfractions, and the decreased risk of myocardial infarction. N. 
Engl. J. Med., 329, 1829-1834.

Gordon T., Kannell W.B. 1983. Drinking habits and cardiovascular 
disease: the Framingham study. Am. Heart J., 105, 667-673.

Grønbaek M. 2003. Type of alcoholic beverage and cardiovascular 
disease - does it matter? J. Cardiovasc. Risk, 10, 5-10.

Grønbaek M., Deis A., Sørensen T.I.A., Becker U., Schnohr P., 
Jensen G. 1995. Mortality associated with moderate intakes of 
wine, beer, or spirits. BMJ, 310, 1165-1169.

Grønbæk M., Becker U., Johansen D., Gottschau A., Schnohr P., 
Ho H., Jensen G., Sørensen T. 2000. Type of alcohol consumed 
and mortality from all causes, coronary heart disease, and cancer. 
Ann. Int. Med., 133, 411-419.

Grønbæk M., Jensen G., Johansen D., Sørensen T., Becker U. 
2004. Intake of beer, wine and spirits and risk of heavy drinking 
and alcoholic cirrhosis. Biolog. Res., 37, 195-200.

Halanych J.H., Safford M.M., Kertesz S.G., Person S.D., Kiefe C.I. 
2010. Alcohol consumption in young adults and incident hyperten-
sion: 20-year follow-up from the coronary artery risk development 
in young adults study. Am. J. Epidemiol., 171, 532-539.

Hampton S.M., Isherwood C., Kirkpatrick V.J.E., Lynne-Smith 
A.C., Griffi n, B.A. 2010. The infl uence of alcohol consumed with 
a meal on endothelial function in health  individuals. J. Hum. Nutr. 
Diet., 23, 120–125.

Hansel B., Thomas F., Pannier B., Bean K., Kontush A., Chapman 
M.J., Guize L., Bruckert E. 2010. Relationship between alcohol 
intake, health and social status and cardiovascular risk factors in 
the urban Paris-Ile-De-France Cohort: is the cardioprotective action 
of alcohol a myth? Eur. J. Clin Nutr., 64, 561-568.

Howitz K.T., Bitterman KJ, Cohen HY, Lamming D.W., Lavu 
S., Wood J.G., Zipkin R.E., Chung P., Kisielewski A., Zhang 

L.L., Scherer B., Sinclair D.A. 2003. Small molecule activators 
of sirtuins extend Saccharomyces cerevisiae lifespan. Nature, 
425, 191-196.

IARC (International Agency for Research on Cancer). 1991. 
Monographs on the evaluation of the carcinogenic risks to humans. 
alcohol drinking, Vol 44. Lyon, France.

Jackson R., Broad J., Connor J., Wells S. 2005. Alcohol and 
ischaemic heart disease: probably no free lunch. The Lancet, 
366, 1911-1912

Johansen D., Friis K., Skovenborg E., Grønbaek M. 2006. Food 
buying habits of people who buy wine or beer: cross sectional 
study. BMJ, 332, 519-522.

Keil U., Chambless L.E., Doring A., Filipiak B., Stieber J. 1997. 
The relation of alcohol intake to coronary heart disease and all-
cause mortality in a beer-drinking population. Epidemiology, 8, 
150-156.

Klatsky A.L., Friedman G.D., Siegelaub A.B. 1979. Alcohol use, 
myocardial infarction, sudden cardiac death and hypertension. 
Alcohol Clin. Exp. Res., 3, 33-39.

Klatsky A.L., Armstrong M.A., Friedman G.D. 1990a. Risk of 
cardiovascular mortality in alcohol drinkers, ex-drinkers and 
nondrinkers. Am. J. Cardiol., 66, 1237-1243.

Klatsky A.L, Armstrong M.A., Kipp H. 1990b. Correlates of al-
coholic beverage preference: traits of persons who choose wine, 
liquor or beer. Br. J. Addict., 85, 1279-1289.

Knoops K.T., de Groot L.C., Kromhout D., Perrin A.E., Moreiras-
Varela O., Menotti A., van Staveren W.A. 2004.  Mediterranean 
diet, lifestyle factors, and 10-year mortality in elderly European 
men and women: the HALE project. JAMA, 292, 1433-1439.

Knoops K.T., de Groot L.C., Fidanza F., Alberti-Fidanza A., Krom-
hout D., van Staveren W.A. 2006. Comparison of three different 
dietary scores in relation to 10-year mortality in elderly European 
subjects: the HALE project. Eur. J. Clin. Nutr., 60, 746-755.

Koppes L.L.J., Dekker J.M., Hendriks H.F.J., Bouter L.M., Heine 
R.J. 2005. Moderate alcohol consumption lowers the risk of type 
2 diabetes—a meta-analysis of prospective observational studies. 
Diabetes Care, 28, 719-725.

Koppes L.L.J., Dekker J.M., Hendriks H.F.J., Bouter L.M., Heine 
R.J. 2006. Meta-analysis of the relationship between alcohol 
consumption and coronary heart disease and mortality in type 2 
diabetic patients. Diabetologia, 49, 648-652.

Kozarevic D., Demirovic J., Gordon T., Kaelber C.T., McGee 
D., Zukel W.J. 1982. Drinking habits and coronary heart disease: 
the Yugoslavia cardiovascular disease study. Am. J. Epidemiol., 
116, 748-758.

Larroque B., Kaminsky M. 1998. Prenatal alcohol exposure and 
development at  preschool age: main results of a French study. 
Alcoholism: Clin. Exp. Res., 22, 295-303.

Law M., Wald N. 1999. Why heart disease mortality is low in 
France: the time lag explanation. BMJ, 318, 1471-1476.

Leikert J.F., Rathel T.R.,Wohlfart P., Cheynier V., Vollmar A.M., 
Dirsch V.M. 2002. Red wine polyphenols enhance endothelial nitric 
oxide synthase expression and subsequent nitric oxide release from 
endothelial cells. Circulation, 106, 1614-1617.

Leopoldini M., Russo N., Toscano M. 2011. The molecular basis 
of working mechanism of natural polyphenolic antioxidants. Food 
Chem., 125, 288-306.

Letenneur L. 2004. Risk of dementia and alcohol and wine 
consumption: a review of recent results. Biol. Res., 37, 189-193.

Longnecker M.P. 1994. Alcoholic beverage consumption in rela-
tion to risk of breast cancer: meta-analysis and review. Cancer 
Causes Control, 5, 73-82.

Longnecker M.P., Berlin J. A., Orza M. J., Chalmers T. C. 1998. A 
meta-analysis of alcohol consumption in relation to risk of breast 
cancer. JAMA, 260, 652-656.



43

Longnecker M.P., Orza M.J., Adams M.E., Vioque J., Chalmers 
T.C. 1990. A meta-analysis of alcoholic beverage consumption 
in relation to risk of colorectal cancer. Cancer Causes Control, 
1, 59-68

Maclure M. 1993. Demonstration of deductive meta-analysis: 
ethanol intake and risk of myocardial infarction. Epidemiol. Rev., 
15, 328-351 

Marmot M.G. 1984. Alcohol and coronary heart disease. Int. J. 
Epidemiol., 13, 160-166.

Marmot M.G. 2000. Effect of beer drinking on risk of myocar-
dial infarction: population based case-control study. BMJ, 320, 
1378-1379.

Marmot, M. G. 2001. Alcohol and coronary heart disease. Int. J. 
Epidemiol., 30, 724-729.

Marmot M.G., Elliott P., Shipley M.J., Dyer A.R., Ueshima H.U., 
Beevers D.G:, Stamler R., Kesteloot H., Rose G., Stamler J. 1994. 
Alcohol and blood pressure: the INTERSALT study. BMJ, 308, 
1263-1267.

Marmot M.G., Shipley M.J., Rose G., Thomas B. 1981. Alcohol 
and mortality: a U-shaped curve. The Lancet, 315, 580-583.

Moore R.D., Pearson T.A. 1986. Moderate alcohol consumption 
and coronary artery disease: a review. Medicine, 65, 242.-67

Mortensen E.L., Jensen H.H., Sanders S.A., Reinisch J.M. 2001. 
Better psychological functioning and higher social status may 
largely explain the apparent health benefi ts of wine: a study of 
wine and beer drinking in young Danish adults. Arch. Intern. 
Med., 161, 1844-1848.

Mukamal K.J., Chung H., Jenny N.S., Kuller L.H., Longstreth 
W.T., Mittleman M.A., Burke G.L., Cushman M., Psaty B.M., 
Siscovick D.S. 2005. Alcohol use and risk of ischemic stroke 
among older adults: the cardiovascular health study. Stroke, 36, 
1830-1834.

Naimi T.S., Brown D.W., Brewer R.D., Giles W.H., Mensah G., 
Serdula M.K., Mokdad A.H., Hungerford D.W., Lando J., Naimi 
S., Stroup D.F. 2005. Cardiovascular risk factors and confounders 
among nondrinking and moderate-drinking U.S. adults. Am. J. 
Prev. Med., 28, 369-373.

Nasrallah N.A., Yang T.W.H., Bernstein I.L. 2009. Long-term risk 
preference and suboptimal decision making following adolescent 
alcohol use. PNAS, 106, 17600-17604.

Nigdikar S.V., Williams N.R., Griffi n B.A., Howard A.N. 1998. 
Consumption of red wine polyphenols reduces the susceptibility 
of low-density lipoproteins to oxidation in vivo. Am. J. Clin. 
Nutr., 68, 258-265.

Nordqvist C., Holmqvist M., Nilsen P., Bendtsen P., Lindqvist K. 
2006. Usual drinking patterns and non-fatal injury among patients 
seeking emergency care. Public Health, 120, 1064-1073.

Olson H.C., Streissguth A.P., Sampson P.D. 1997. Association 
of prenatal alcohol exposure with behavioural and learning 
problems in early adolescence. J. Am. Acad. Child Adol. Psych., 
36, 1187-1194.

Paschall M., Lipton, R.I. 2005. Wine preference and related health 
determinants in a US national sample of young adults. Drug Al-
cohol Depend., 78, 339-344.

Pelucchi C., Gallus S., Garavello W., Bosetti C., La Vecchia C. 
2008. Alcohol and tobacco use, and cancer risk for upper aerodiges-
tive tract and liver. Eur. J. Cancer Prev., 17, 340-344.

Perissinotto E., Buja A., Maggi S., Enzi G., Manzato E., Scafato 
E., Mastrangelo G., Frigo A.C., Coin A., Crepaldi G., Sergi G. 
2010. Alcohol consumption and cardiovascular risk factors in older 
lifelong wine drinkers: The Italian Longitudinal Study on Aging. 
Nutr. Metab. Cardiov. Dis., 20, 647-655.

Peters R., Peters J. Warner J. Beckett N., Bulpitt C. 2008. Alcohol, 
dementia and cognitive decline in the elderly: a systematic review. 
Age Ageing, 37, 505-512.

Pinder R.M. 2009. Does wine prevent dementia? Int. J. Wine 
Res., 1, 41-52.

Pinder R.M., Sandler M. 2004- Alcohol, wine and mental health: 
focus on dementia and stroke. J. Psychopharmacol., 18, 449-456.

Pontes-Ferreira M., Weems M.K.Z. 2008. Alcohol consumption by 
aging adults in the United States: health benefi ts and detriments. 
J. Am. Diet. Assoc., 108, 1668-1676.

Rasmussen S. E., Frederiksen H., Krogholm K.S., Poulsen L. 2005. 
Dietary proanthocyanidins: Occurrence, dietary intake, bioavail-
ability, and protection against cardiovascular disease. Mol. Nutr. 
Food Res., 49, 159-174.

Rehm J., Greenfi eld T.K., Rogers J.D. 2001. Average volume of 
alcohol consumption, patterns of drinking, and all-cause mortality: 
results from the US National Alcohol Survey. Am. J. Epidemiol., 
153, 64-71.

Rehm J., Sempos C.T., Trevisan M. 2003) Average volume of 
alcohol consumption, patterns of drinking and risk of coronary 
heart disease. A review. J. Cardiov. Risk, 10, 15-20.

Renaud S., de Lorgeril M. 1992. Wine, alcohol, patelets, and 
the French paradox for coronary heart disease. The Lancet, 339, 
1523-1526.

Reynolds K., Lewis B., Nolen J.D., Kinney G.L., Sathya B., He 
J. 2003. Alcohol consumption and risk of stroke: a meta-analysis. 
JAMA, 289, 579-88.

Rimm E.B., Giovannucci E.L., Willett W.C., Colditz G.A., 
Ascherio A., Rosner B., Stampfer M.J. 1991. Prospective study 
of alcohol consumption and risk of coronary disease in men. The 
Lancet, 338, 464-468.

Rimm E.B., Klatsky A., Grobbee D., Stampfer, M.J. 1996. Review 
of moderate alcohol consumption and reduced risk of coronary 
heart disease: is the effect due to beer, wine, or spirits. BMJ, 312, 
731-736.

Rimm E.B., Williams P., Fosher K., Criqui M., Stampfer M.J. 
1999. Moderate alcohol intake and lower risk of coronary heart 
disease: meta-analysis of effects on lipids and haemostatic factors. 
BMJ, 319,1523-1528.

Rodrigo R., Miranda A., Vergara L. 2011. Modulation of endog-
enous antioxidant system by wine polyphenols in human disease. 
Clin. Chim. Acta, 412, 410-424.

Ruano-Ravina A., Figueiras A., Barros-Dios J.M. 2004. Type 
of wine and risk of lung cancer: A case-control study in Spain. 
Thorax, 59, 981-985.

Ruidavets J.B., Bataille V., Dallongeville J., Simon C., Bingham 
A., Amouyel P., Arveiler D., Ducimetiere P. Ferrieres J. 2004. 
Alcohol intake and diet in France, the prominent role of lifestyle. 
Eur. Heart J., 25, 1153-1162.

Sacanella E., Vázquez-Agell M., Mena M.P., Antunez E., Fernán-
dez Sola J., Nicolas J.M., Lamuela Raventos R.M., Ros E., Estruch 
R. 2007. Down-regulation of adhesion molecules and other infl am-
matory biomarkers after moderate wine consumption in healthy 
women: a randomized trial. Am. J. Clin. Nutr., 86,1463-1469.

Santos-Buelga C., Scalbert A. 2000. Proanthocyanidins and tannin-
like compounds: nature, occurrence, dietary intake and effects on 
nutrition and health (review). J. Sci. Food Agric., 80, 1094-1117.

Sesso H.D., Cook N.R., Buring J.E., Manson J.E., Gaziano J.M. 
2008. Alcohol consumption and the risk of hypertension in women 
and men. Hipertensión, 51, 1080-1087.

Shaper A.G., Wannamethee G., Walker M. 1988. Alcohol and 
mortality in British men: explaining the U-shaped curve. The 
Lancet, 2, 1267-1273

Smith-Warner S.A., Spiegelman D., Yaun S.S., van den Brandt 
P.A., Folsom A.R., Goldbohm R.A., Graham S., Holmberg L., 
Howe G.R., Marshall J.R., Miller A.B., Potter J.D., Speizer F.E., 
Willett W.C., Wolk A., Hunter D.J. 1998. Alcohol and breast cancer 
in women. A pooled analysis of cohort studies. JAMA, 279, 535-540



44

St. Leger A.S., Cochrane A.L., Moore F. 1979. Factors associated 
with cardiac mortality in developed countries with particular refer-
ence to the consumption of wine. The Lancet, 313, 1017-1020.

Stampfer M.J., Colditz G.A., Willett W.C., Speizer F.E., Hennekens 
C.H. 1988. A prospective study of moderate alcohol consumption 
and the risk of coronary disease and stroke in women. N. Engl. J. 
Med., 319, 267-273.

Stampfer M.J., Kang J.H., Grodstein F. 2005. Alcohol and cog-
nitive function in older women: reply. N. Engl. J. Med., 352, 
1818-1819.

Stockwell T., Chikritzhs T., Bostrom A., Fillmore K., Kerr W., 
Rehm J., Taylor B. 2007. Alcohol-caused mortality in Australia 
and Canada: scenario analyses using different assumptions about 
cardiac benefi t. J. Stud. Alcohol Drugs, 68, 345-352.

Sutcliffe S., Giovannucci E., Leitzmann M.F., Rimm E.B., Stamp-
fer M.J., Willett W.C., Platz E.A. 2007.A prospective cohort study 
of red wine consumption and risk of prostate cancer. Int. J. Cancer, 
120, 1529-1535.

Tolstrup J.S., Halkjær J., Heitmann B.L., Tjønneland A.M., Over-
vad K., Sørensen T.I.A., Grønbæk M.N. 2008. Alcohol drinking 
frequency in relation to subsequent changes in waist circumference. 
Am J Clin Nutr., 87, 957-963.

Tolstrup J.S., Heitmann B.L., Tjonneland A., Overvad K., Sorensen 
T.I., Grønbaek M. 2005. The relation between drinking pattern 
and body mass index, waist and hip circumference. Int. J. Obes., 
29, 490-497.

Truelsen T., Grønbæk M., Schnohr P., Boysen G. 1998 Intake of 
beer, wine, and spirits and risk of stroke: the Copenhagen City 
Heart Study. Stroke, 29, 2467-2472

Truelsen T., Thudium D., Grønbaek M. 2002. Amount and type of 
alcohol and risk of dementia: the Copenhagen City Heart Study. 
Neurology, 59, 1313-1319.

U.S. Department of Agriculture and U.S. Department of Health 
and Human Services. 2010. Dietary Guidelines for Americans, 
2010. 7th Edition. U.S. Government Printing Offi ce, Washington, 
DC ( http://www.health.gov/dietaryguidelines/2010.asp. Accessed 
March 14, 2011).

Valenzano, D.R., terzibasi E., Genade T., Cattaneo A., Domenico 
L., Cellerino A. 2006. Resveratrol prolongs lifespan and retards 
the onset of age related markers in a short-lived vertebrate. Curr. 
Biol., 16, 296-300.

Wang S., Melnyk J.P., Tsao R., Marcone M.F.2011. How natural 
dietary antioxidants in fruits, vegetables and legumes promote 
vascular health. Food Res. Int., 44, 14-22.

Werth J. 1980. A little wine for thy heart’s sake. The Lancet, 2, 1141

Wollin S.D., Jones P.J. (2001). Alcohol, red wine and cardiovas-
cular disease. J. Nutr., 131, 1401-1404.

Xin X., He J., Frontini M.G., Orden L.G., Motsamai O.I., Whel-
ton P.K. 2001. Effects of alcohol reduction on blood pressure: a 
meta-analysis of randomized controlled trials. Hypertension, 38, 
1112-1117.


