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VARIOUS FACES

OF THE FRENCH PARADOX
Since the first reports on the cardio-
protective effects of low and moderate
alcohol ingestion, not only on the
cardiovascular (CV) system but also
on all-cause mortality, were published
several years ago, this issue has gen-
erated unabated interest from both
researchers and public opinion. This
is easily explained, as the prevention
of CV conditions is necessary for most
adult citizens from developed coun-
tries. A pleasurable habit and/or a habit
which is ascribed a number of unfavour-
able biological effects is rarely associated
with potential health benefits. Individuals drinking small or
moderate amounts of alcohol constitute a large percentage
of the adult population and, therefore, can benefit from
these potentially beneficial effects. However, alcohol abuse
is not only a social issue, but a medical one as well, as it can
significantly increase morbidity and mortality. Previous studies
have documented an association between the consumption
of alcohol and increased mortality due to several types of
neoplasms, accidents and trauma, liver cirrhosis and other
causes. Moreover, alcohol abuse is associated with increased
incidence of haemorrhagic stroke; furthermore, it can increase
the risk of ischaemic stroke [1].

In 1981, French researchers, Richard, Cambien and
Ducimetiére, coined the term ‘the French paradox’ to de-
scribe a certain epidemiological phenomenon [2]. Popula-
tion-based studies showed that the incidence of cardiovascu-
lar diseases (CVDs) among people living in the south of France
is markedly lower than in northern Europeans, e.g. Scottish
people, despite similar exposure to CVD risk factors [3-5]. In
1992, Renaud and de Lorgeril [6] identified the consumption
of wine as an independent variable distinguishing between
regions characterised by low and high incidences of coronary
heart disease (CHD). Another attempt to explain the French

paradox was undertaken by Criqui and Ringel [7]. Based on
statistical data from 26 countries worldwide, they revealed
that France is characterised by the highest consumption of
wine per capita and by one of the lowest mortality rates due
to CHD among all analysed populations. Further analyses
conducted by these authors revealed an inverse correlation
between mortality due to CHD and the ingestion of ve-
getables, fruit and alcohol; the relationship turned out to be
the strongest in the case of wine.

The hypothesis on the lower incidence of heart disease
among Frenchmen has a long history, dating back to the early
19* century. In 1819, Samuel Black, an Irish physician from
Newry who was particularly interested in angina pectoris,
published the first report on the ‘French phenomenon’ in his
monograph entitled ‘Clinical and Pathological Reports’. He
described the disproportion between the lower incidence
of CHD in France and its frequent occurrence among the
British to “the French habits and modes of living, coinciding
with the benignity of their climate and the peculiar character
of their moral affections” [8]. It is worth noting that these
conclusions were published 160 years before the results of the
first international study which showed that the incidence of
CHD in countries with a predominant consumption of wine
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is lower than in countries characterised by a preference for
beer or spirits [9].

The above mentioned findings were confirmed by
a number of population-based studies conducted in the last
2 decades of the 20" century. A Danish study, analysing the
causes of mortality during several years of follow-up period,
revealed that the risk of all-cause mortality, including deaths
due to CVD, decreased inversely to the ingestion of wine and
was the lowest for persons consuming 3-5 glasses of wine
daily. In contrast, the risk of all-cause mortality increased
proportionally to the ingestion of spirits. This was one of the
first large observational studies that documented the superi-
ority of wine over other types of alcoholic beverages in the
prevention of CVDs [10].

Obviously, the reports of low CV mortality and high
consumption of wine in France do not necessarily sug-
gest that drinking wine decreases CVD-related mortality.
This relationship is suggested by comparisons with other
countries, rather than by an analysis of individual causative
relationships. Unfortunately, analyses of this type cannot
be controlled for any sources of bias or confounders. For
example, the causes of mortality can be identified and en-
coded differently in various countries; moreover, potential
study-to-study differences in socioeconomic characteristics,
patterns of health-seeking behaviours, dietary habits, availabil-
ity and quality of healthcare, etc. should also be considered.
Another, more serious, problem associated with this kind of
‘data’ is the so-called ‘ecological fallacy’ [11]. Regarding the
French paradox, no-one can ascertain whether individuals
at low risk of CHD living in countries characterised by a high
consumption of wine in fact consume large amounts of this
beverage. Ecological studies are based on the assumption
that a relationship observed at a population (country) level
does also exist in most individuals forming this population.
Furthermore, unbiased meta-analysis of the results of numer-
ous epidemiological studies can be hindered by different
methodologies of measurement, potential measurement bias
in alcohol ingestion, and individual variability in biological
‘responses’ to alcohol. Moreover, consumption of alcohol
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by a given individual can change with time. In view of these
doubts, a number of critical opinions emerged shortly after
acknowledging the important role of alcohol in the aetiology
of the French paradox, and the potential involvement of other
variables was suggested for this phenomenon. For example,
Renaud emphasised that the diet of an average Frenchman is
rich in fruits and vegetables; furthermore, most French people
use olive oil for cooking, and neither eat in a hurry nor snack
between meals [6]. The aetiology of the French paradox was
also analysed by Goldberg et al. [12], who concluded that it
is probably the healthy lifestyle of wine drinkers which plays
an important role in the prevention of CVD; these authors
observed that such persons are less often obese, usually do not
smoke, more frequently practice sports, eat more vegetables,
fruits and fish, and drink wine with food [13].

THE PATTERN OF ALCOHOL
CONSUMPTION AND CVD

CVDs represent the main health threat for the Polish popula-
tion and constitute the most frequent cause of mortality, being
responsible for nearly 48% of all deaths documented in our
country, inter alia about 20% of deaths among individuals
younger than 65 years of age [14-16]. CHD is expected to
be the leading cause of mortality by 2020 [17]. Although the
association between the consumption of alcohol and the in-
cidence of CVDs is complex and not completely understood,
the ingestion of alcoholic beverages cannot be neglected
in epidemiologic studies and reports, due to its potentially
preventive role.

Since an inverse association between the consumption
of alcohol and the incidence of CHD was postulated [9],
the problem has been widely discussed both in specialist
and popular literature. One of the first meta-analyses of the
issue was conducted by Marmot [18] in 1984. This author
summarised the current body of evidence and the existing
controversies, and outlined the directions for future research.
On the basis of the available evidence, they concluded that
moderate ingestion of alcohol is beneficial in decreasing CV
mortality risk [18]. Importantly, most of the conclusions from
this paper remain valid today, and the results of further obser-
vational studies and meta-analyses dealing with the problem in
question are surprisingly consistent. Most of them have shown
that a relationship between the consumption of alcohol and
the incidence of CHD and stroke can be illustrated by a U- or
L-shaped curve. Nearly all of the studies have shown that the
risk of CVD is the lowest for individuals drinking moderate
amounts of alcohol, and increases in non-drinkers and (albeit
not universally) in heavy drinkers. Moreover, heavy drinkers are
at an increased risk of morbidity and mortality due to trauma,
intoxication, suicide, liver cirrhosis, neoplasms and stroke [19].

The association between all-cause mortality and alcohol
ingestion has been illustrated by a U- or J-shaped curve in
virtually all prospective studies [19-22]. This suggests that
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mortality among individuals drinking moderate amounts of
alcohol is lower than among non-drinkers. In contrast, the
slope of the curve is higher in heavier drinkers, correspond-
ing to a higher mortality risk than in abstainers. This relation
was well documented by the results of the American Cancer
Prevention Study Il, which analysed lifestyle and consumption
of alcohol in a group of nearly half a million adult Americans,
as well as the causes of deaths documented in this group dur-
ing a consecutive 9 years of follow-up. In this study, mortality
risk turned out to be the lowest among men and women who
ingested 1-2 alcoholic drinks on a daily basis [19]. In their
meta-analysis, Ronksley et al. [22] showed that consuming
at least 50-60 g alcohol daily is associated with an increased
mortality risk and a higher incidence of stroke; in contrast, they
observed beneficial health effects from lower alcohol ingestion.

Also the analysis of data from 245,207 Americans taking
part the National Health Interview Survey conducted between
1987 and 2000 confirmed that low and moderate ingestion
of alcohol can reduce CV mortality risk. Mortality risk due to
CVD in lifetime abstainers, lifetime infrequent drinkers and
former drinkers turned out to be higher than in individuals
consuming moderate amounts of alcohol, namely more than
one alcoholic drink a day [23].

Estimating the level of alcohol ingestion associated with
the strongest protective effect against CHD is difficult due
to the variety of measures and definitions of alcohol con-
sumption used in previous studies. Nevertheless, the regular
consumption of about 30 g of ethanol a day has been shown
to reduce mortality risk and the incidence of CHD or stroke
[24]. Furthermore, a meta-analysis of 51 studies, conducted
by Corrao et al. [20], revealed that the risk of CHD is the
lowest in persons consuming 20-25 g ethanol daily, and the
beneficial effects of alcohol consumption are observed up to
72 g per day. In another meta-analysis of 42 studies, Rimm et
al. [25] found that the daily consumption of 30 g of ethanol
is associated with favourable changes in the concentrations
of high density lipoprotein, apolipoprotein A-l, triglycerides
and selected haemostatic risk factors, leading to a nearly
25% decrease in CHD risk. Therefore, the protective effect
of alcohol seems to be the strongest in individuals consuming
20-30 g of ethanol daily, which corresponds to 2-3 servings
of alcoholic beverages, or so-called drinks. According to most
authors, one unit of alcohol corresponds to 250 mL of beer,
150 mL of wine, or one 30-mL glass of vodka, each containing
approximately 12 g ethanol (Fig. 1) [26].

The results of a recently published meta-analysis con-
ducted by Costanzo et al. [27] confirmed the beneficial ef-
fects of moderate alcohol consumption on the CV system of
individuals with a history of CVD. The analysis included all
papers published up to 2009 and indexed in the PubMed and
EMBASE databases. Eight reports from prospective studies of
patients with a history of CVD were chosen from 54 identi-
fied publications, and 2 meta-analyses were conducted, one

www.kardiologiapolska.pl

i 95% C|
1.6 RR
1.4
95% CI
e 1.2
-3
1.0
0.8
20 g/d 72 g/d 89 g/d
06 g' T g' g T T T
0 25 50 75 100 125 150

Alcohol ingestion [g/day]

Figure 1. Relationship between alcohol ingestion and relative
risk (RR) of coronary heart disease determined on the basis of
meta-analysis of 28 cohort studies. Minimum and maximum
protective doses and harmful dose were identified [22];

Cl — confidence interval

regarding the CV mortality risk (data from 12,819 individuals),
and the second referring to all-cause mortality (data from
16,398 persons). Consumption of alcohol was shown to have
a protective effect in patients with documented CVD; low
or moderate ingestion of alcoholic beverages (5-26 g/day)
was associated with a marked reduction in both all-cause
and CV mortality risk [27]. This relationship was illustrated
by a J-shaped curve. In 2011, the same authors analysed the
effects of various types of alcoholic beverages on the inci-
dence of CV episodes. In a meta-analysis of 16 prospective
studies, they documented a J-shaped association between the
consumption of wine and the risk of CV episodes. The lowest
risk was associated with consuming 21 g of ethanol a day; this
beneficial effect could be observed up to 72 g ethanol daily.
Another meta-analysis, including 13 studies of beer drinkers,
also documented a J-shaped relationship between the risk of
vascular episodes and the ingestion of beer. Unfortunately,
a similar association was not observed in the case of spirits
[28]. Another study showed that the mortality risk among
heavy drinkers is not higher than in abstainers. Moreover,
the cumulative risk of CVD among people drinking alcohol
was about 20% lower than in non-drinkers. Interestingly, no
significant differences were observed between the risk among
heavy drinkers and abstainers [19].

Consumption of alcohol can reduce the risk of sudden
cardiac death (SCD). The US Physicians Health Study of in-
dividuals without CHD showed that the relative risk of SCD
among men consuming 2—4 or 5-6 alcoholic drinks a week
corresponds to 0.4 or 0.2 of that in non-drinkers, respectively;
in contrast, a markedly higher relative risk (close to 1) was
observed in individuals who consumed 2 alcohol units a day.
This study revealed a typical U-shaped relationship between
the incidence of the SCD episodes and alcohol ingestion.
However, the curve illustrating this relationship was more
L-shaped when ‘non-sudden’ cardiac deaths were included in
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Figure 2. Relationships between all-cause/cardiovascular (CV) mortality and alcohol ingestion in persons with established CV
conditions (coronary heart disease or a history of a cerebrovascular accident). Maximum protective effect on all-cause and CV
mortality was observed for 5-10 g alcohol a day. Significant protective effects on all-cause and CV mortality were observed up to
24 g/day and up to 26 g/day, respectively. Modified on the basis of Costanzo et al. [28]; CI — confidence interval; RR — relative

risk

the analysis [29]. Also another study documented a U-shaped
relationship between alcohol ingestion and SCD [30]. The
mechanism through which the consumption of alcohol can
modulate the risk of SCD is still not understood; perhaps it is
associated with a lower risk of arrhythmia in the case of acute
coronary episodes (Fig. 2).

While analysing the health effects of alcohol, one can-
not neglect the problem of ‘binge drinking’, i.e. consuming
large amounts of alcohol within a short period of time, e.g.
having > 5 drinks during one day of a week and refraining
from drinking during subsequent days. The beneficial effects
of alcohol are not observed among persons who declare such
drinking patterns [23, 31]. Based on a nearly 8-year observa-
tion, Murray et al. [32] revealed that sporadic consumption
of large amounts of alcoholic beverages increases the risk of
CHD in both men and women, as well as the risk of arterial
hypertension in men. In contrast, the regular consumption of
small amounts of alcohol exerted a significant cardioprotective
effect in both genders. The hypothesis on the unfavourable
effect of irregularly consuming large amounts of alcohol was
also confirmed by Mukamal et al. [33]; they showed that the
mortality risk in myocardial infarction patients is 2-fold higher
in persons who occasionally consume > 3 ‘drinks” within
a short period of 1-2 hours.

The Global Burden of Disease project, using the so-called
disability-adjusted-life-years (DALY) to measure the burden of
various diseases, identified arterial hypertension (7% DALY),
tobacco smoking (6.3%) and drinking alcohol (5.5%) as 3 main
determinants of health loss in 2010 [17, 34]. However, the
effects of alcohol on mortality differed depending on age
category. Evidently unfavourable effects were documented
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in younger age groups (below 50 years of age), mostly due
to the increased risk of mortality from trauma and accidents
(especially among 15- to 29-year-olds). Among the elderly,
however, the number of deaths (especially due to CVD) that
could be avoided due to moderate consumption of alcohol
turned out to be higher than the number of fatal outcomes
resulting from drinking [35]. Nevertheless, the number of peo-
ple with alcohol dependence is estimated at about 76 million
worldwide, and the consequences of alcohol abuse contribute
to 14.6% of preterm deaths in this group [36, 37].

Most of the previous studies analysing the association be-
tween the consumption of alcohol and mortality risk have in-
cluded middle- and old-aged participants rather than younger
persons; this raises many doubts regarding the role of alcohol
in the latter age category. The results of the few available stud-
ies point to the lack of protective effect of moderate alcohol
ingestion in young adults [38]. Probably, the beneficial effects
of alcohol consumption are more evident in older persons in
whom CVDs represent the predominant cause of mortality.
In contrast, they are not observed in younger people as such
conditions rarely occur in this age category. Furthermore, the
ingestion of alcohol can even increase the risk of mortality
among the young as they more frequently die due to trauma
or accidents [39]. These findings are supported by the results
of the American Cancer Prevention Study Il [19], which
showed an L-shaped association between the consumption
of alcohol and mortality risk solely in persons with established
CVDs; a more J-shaped relationship was documented among
individuals without CV conditions.

One can speculate that the evidence of the protective
effect of alcohol results from a selection bias; namely, a num-
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Figure 3. Estimated age-specific mortality of men from developed countries, stratified according to the consequences of alcohol
consumption. Values higher than 0 — deaths due to diseases or trauma associated with alcohol consumption; values lower than

0 — deaths that could be prevented due to alcohol consumption [34]

ber of individuals could have stopped drinking due to various
comorbidities, which was reflected by an overestimation
of mortality among non-drinkers. However, this hypothesis
is not supported by available data [40]. In several studies,
non-drinkers were divided into those who stopped drinking
due to various reasons and lifetime abstainers. CV mortality
risk in both abstainers and former drinkers was higher than
in moderate drinkers, with no significant differences between
the two former groups [34]. Furthermore, the results of most
of the analyses remained unchanged after excluding patients
who died during the early follow-up period, i.e. those who
could have died due to earlier comorbidities (Fig. 3) [41].

Confirmation of the protective role of alcohol in CVDs
would be vital for public health, as CV conditions constitute
the main cause of mortality worldwide. Therefore, even
a small reduction of the relative risk of CVDs could be re-
flected by a marked decrease in the absolute number of new
diagnoses or deaths.

Although alcohol ingestion is associated with a number
of health threats and it is not recommended in the prevention
of CVD [26], one should be aware that regular consumption
of alcoholic beverages in reasonable amounts, while main-
taining a healthy lifestyle (physical activity, proper diet, lack
of addictions) and appropriate pharmacotherapy can reduce
the risk of CV morbidity and mortality.

CONCLUSIONS
In conclusion, Hippocrates’s statement: “Wine is a matter
which in a miraculous way intended for men to apply in
good and bad health in the proper quantities” is surprisingly
accurate and still valid in view of the hereby presented re-
search findings.
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