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ABSTRACT: The effect of alcohol

con sumption on the cardiovascular

system has been the source of much

debate over the past few years.

Heavy alcohol consumption is asso-

ciated with detrimental effects on

many of the body’s systems, as well

as with an increased risk of addic-

tion, motor vehicle accidents, trau-

ma, violence, cancer, and suicide.

However, large epidemiological stud-

ies also point to a multitude of poten-

tial beneficial effects with chronic

moderate alcohol consumption—

defined here as up to two standard

alcoholic drinks (44 mL spirits, 148

mL wine, or 355 mL beer) per day for

men and up to one drink per day for

women. Observational studies have

compared subjects abstaining from

alcohol with subjects consuming

alcohol and found differences in all-

cause mortality and mortality due to

cancer, stroke, and coronary artery

disease. Despite some adverse

effects on arrhythmogenesis and

blood pressure, alcohol has been

found to generally benefit vascular

health and to lower the risk of coro-

nary artery disease. Evidence re -

garding the effects of alcohol on the

cardiovascular system indicates that

moderate consumption of up to two

drinks per day for men and one drink

per day for women is associated with

the greatest potential benefit at the

lowest overall risk. How ever, ran-

domized controlled trials are still

needed to determine whether the

observed associations result from

alcohol consumption alone and

whether the benefit found relates to

the kind of alcoholic beverage con-

sumed.

H eavy alcohol consumption is
associated with detrimental
effects on many of the body’s

systems, as well as with an increased
risk of addiction, motor vehicle acci-
dents, trauma, violence, cancer, and
suicide. However, large epidemiolog-
ical studies also point to a multitude of
beneficial effects with chronic moder-
ate alcohol consumption. Evidence
regarding the effect of surrounding
moderate alcohol consumption on the
cardiovascular (CV) system is well
worth considering.

Definitions
Many different definitions are used in
the literature for a “standard” drink
and “moderate” alcohol consumption.
In this article we use the Department
of Health and Human Services and the
US Department of Agriculture defin -
ition for a standard drink, which is
17.74 mL or 14 g of alcohol. This rep-
resents 44 mL (1.5 fl. oz.) of 80-proof
spirits, 148 mL (5 fl. oz.) of wine, or
355 mL (12 fl. oz.) of beer. Moderate
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Figure 2. Relative risk of mortality by cause of death. Different levels of consumption com-
pared with abstinence.
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Figure 1. Relative risk of all-cause mortality. Subjects consuming one to five alcoholic
drinks per day compared with abstainers.
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alcohol consumption is defined in the
same guideline as up to two alcoholic
drinks per day for men and up to one
alcoholic drink per day for women.

Alcohol and mortality
The relationship between alcohol con-
sumption and all-cause mortality has
been found to conform to a J-shaped
curve, which is attributed to a combi-
nation of the beneficial and harmful
effects of chronic alcohol consump-
tion. This was clearly demonstrated in
a large meta-analysis involving the
study of over 1 million subjects.1 The
greatest benefit on all-cause mortality
was observed in subjects consuming 
6 g of alcohol per day (approximately
half a drink per day), while parity 
with abstainers was reached with 
subjects consuming around 44 g per
day (ap proximately three drinks per
day). Thereafter, higher levels of 
alcohol consumption were associated 
with an increase in all-cause mortali-
ty ( ).

While both sexes benefited from
chronic alcohol consumption, the
authors noted a gender difference with
respect to degree of benefit and level
of consumption. Although the observ -
ed maximum protection of alcohol
was similar between the sexes (18%
in women and 17% in men) the slopes
of the two curves differed, as seen in

. Whereas up to three drinks
per day remained protective in men,
wo men only derived benefit if they
consumed less than two drinks per day.

Multiple studies have attempted to
subquantify the effect of alcohol con-
sumption on the various modalities of
death with remarkably similar results.
When taken together, the risk of dying
a cardiovascular death appears to con-
form to an inverse or L-shaped mor-
tality curve, with apparent risk reduc-
tions even with consumption of more
than two drinks per day.2,3 The benefi-
cial effects of increasing alcohol con-
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sumption on cardiovascular mortality
seem to apply to most subtypes of 
cardiovascular disease, and are gener-
alizable to the elderly and those with
a lower baseline risk or type 2 dia-
betes.2-4

Unfortunately, the cardiovascular
benefit of increasing alcohol con-
sumption is offset by an increase in
noncardiovascular death.2,3 Specifi-

cally, there is a significant association
between increasing alcohol consump-
tion and risk of death from cirrhosis,
trauma, and cancer ( ).2,3 Not
surprisingly, alcohol-related cancers
(mouth, esophagus, pharynx, larynx,
and liver) increase in frequency with
increasing consumption (RR 1.5 for
two to three drinks per day [confi-
dence interval (CI) 1.1–2.1 for men
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and 0.9–2.5 for women]; RR 2.8 [CI
2.1–3.8] in men and 3.0 [CI 1.7–5.3]
for women for more than four drinks
per day). Somewhat unexpectedly,
there was an observed increase in
breast cancer mortality for women
who consumed even one drink per day
(RR 1.3 [CI 1.1–2.6]). There was no
ob served relationship between colon
cancer risk and alcohol consumption.2

When compared with either heavy
consumption or abstinence, moderate
alcohol consumption is associated
with a lower risk of all-cause mortali-
ty. With increasing consumption, the
risk of cardiac mortality continues to
de crease but the risk of noncardiac
mortality (hemorrhagic stroke, can-
cer, cirrhosis, trauma) increases. The
benefit of moderate alcohol consump-
tion ap plies to the middle-aged and
the elderly, as well as to those with
diabetes. A gender difference exists,
with women deriving less benefit than
men at in creasing levels of alcohol
consumption.

Alcohol and arrhythmia
The association between alcohol 
consumption and arrhythmia has long
been described, with acute episodes
of “holiday heart” (acute rhythm dis-
turbance) occurring in association with
episodes of binge drinking. But what
of the risk of atrial fibrillation with
chronic alcohol consumption? The lit-

erature on this topic suggests that the
higher risk is confined to heavy drink-
ing, although the threshold of risk dif-
fers between studies.5,6 After adjusting
for confounders, the Framingham
study demonstrated a 34% increase in
the risk of developing atrial fibrilla-
tion or flutter with consumption of
more than 2.5 alcoholic drinks per day,
while data from the Copenhagen City

Heart Study suggest the risk of atrial
fibrillation only increases with con-
sumption above five drinks per day
(hazard ratio 1.45 [CI 1.02–2.04]).5,

Neither of these studies demonstrated
a significant association between
alcohol consumption and atrial fibril-
lation in women, although the reason
for this remains unclear.

In terms of ventricular arrhyth-
mias, there is a known association
between heavy alcohol consumption
and sudden cardiac death.7 However,
as with all-cause mortality, the risk 
of sudden cardiac death appears to 
de crease with moderate alcohol con-
sumption.8 After adjusting for con-
founders of sudden cardiac death, 
there was an observed U-shaped curve
describing the relationship between
alcohol consumption and sudden car-
diac death, with significantly reduced
risk in men who consumed two to 
four drinks per week (RR 0.4 [CI
0.22–0.75]) and five to six drinks per
week (RR 0.21 [CI 0.08–0.56]) com-

pared with men who rarely or never
consumed alcohol. With two or more
drinks per day the relationship ap -
proached unity.

Alcohol is proposed to increase
arrhythmogenesis by way of the
hyperadrenergic state of drinking and
withdrawal, as well as by way of 
associated proarrhythmic electrolyte
abnormalities such as hypomagne-
semia. Likewise, alcohol is known to
impair vagal heart rate control, and
prolong the QT interval. Most of these
effects are observed at high levels of
consumption. Therefore, at lower lev-
els of consumption the arrhythmo-
genic effect of alcohol is minimal and
is largely outweighed by the other
beneficial effects that alcohol can
have on overall vascular health.

Alcohol and 
CV risk factors
The proposed benefits of chronic
moderate alcohol consumption are
thought to derive from the effects of
alcohol on overall vascular health.
Specifically, studies have shown that
regular moderate alcohol consump-
tion is associated with improved endo -
thelial function, reductions in inflam-
mation, plasma viscosity and platelet
aggregation, as well as induction of a
favorable lipid profile.9-12 Some of
these effects are almost instant (such
as the increase in serum HDL-C 
within 1 hour of alcohol consumption),
whereas others appear to be long last-
ing even without regular consumption
(such as the lowered plasma viscosity
even after 3 weeks of abstinence).13,14

But not all cardiovascular risk 
factors are affected equally. Specifi-
cally, the adverse role of alcohol on
blood pressure is well described. The
Canadian Hypertension Society esti-
mates that 4.0% to 9.2% of Canadian
men and 0.6% to 2.6% of Canadian
women have hypertension attribut-
able to alcohol consumption.15 In the
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continues to be associated with

improved outcomes.
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chemic cardiomyopathy with a left
ventricular ejection fraction of less
than 35%. The authors demonstrated
that moderate alcohol consumption
significantly decreased all-cause, non -
cardiovascular, and MI-related mor-
tality in the ischemic but not idiopath-
ic dilated cardiomyopathy population
over an average of 3 years of follow-
up.27

Up to this point we have not 
discussed the role of chronic alcohol
consumption in alcoholic cardiomy-
opathy, a specific form of dilated 
cardiomyopathy related to longstand-
ing heavy alcohol use (5 to 20 years of
more than six drinks per day). Con-
ventional wisdom has been that alco-
holics with alcohol-induced cardio -
myopathy must abstain from alcohol.
This assertion was supported by a
study showing improved ejection
fraction and 7-year transplant-free
survival in those who completely
abstain ed (45%) versus those who
continued to abuse alcohol (27%).28

However, a separate study of alcohol
abusers (more than seven drinks per
day for more than 10 years) with
established alcohol-induced cardio -
myopathy demonstrated comparable
persistent improvements in ejection
fraction when those who were able to
moderate their drinking (less than four
drinks per day) were compared with
abstinent subjects. The improvement
in ejection fraction was blunted in those
consuming four to six drinks per day,
and continued consumption more than
six drinks per day resulted in progres-
sive ejection fraction deterioration.29

Caveats
Detractors may question the ability 
of studies using self-reported data to
accurately estimate consumption and
adequately control for confounders
such as social status and access to
health care. While only observational
in nature, these studies did attempt 

ard ratio 0.84 [CI 0.71–1.0]).21 Like-
wise, in patients followed after coro-
nary artery bypass grafting, moderate
alcohol consumption was associated
with a nonsignificant trend toward
less angiographic progression (odds
ratio 0.7 [CI 0.4–1.1]) and fewer clin-
ical events—death, MI, stroke, bypass
surgery, or angioplasty (hazard ratio
0.7 [CI 0.5–1.1]).22

In patients with acute coronary
syndrome, chronic alcohol consump-
tion appears to play a favorable role,
perhaps secondary to the aforemen-
tioned beneficial platelet aggregation
and blood viscosity effects. After ad -
justing for propensity to drink and
other confounders, increasing alcohol
consumption over the year prior to 
MI remained predictive of lower total
and cardiovascular mortality (adjust-
ed haz ard ratio 0.79 for less than one
drink per day [CI 0.6–1.3], and adjust-
ed hazard ratio 0.68 for one drink or
more per day [CI 0.45–1.05]).23

Alcohol and heart failure
It is well known that heavy alcohol
consumption is associated with sig-
nificant abnormalities in both systolic
and diastolic function.24 This same
observation does not necessarily hold
true for moderate levels of alcohol
consumption, based on multiple large
observational trials where subjects
who consumed moderate levels of
alcohol were compared with abstain-
ers and found to have a lower inci-
dence of symptomatic heart failure
(adjusted RR 0.41–0.66 for one drink
per day).25,26

In patients with established heart
failure the benefits of ongoing moder-
ate alcohol consumption are depen-
dent on the underlying cause of car-
diomyopathy. A recent analysis of the
SOLVD (Studies of Left-Ventricular
Dysfunction) cohort examined patients
with predominantly NYHA function-
al class I and II ischemic and nonis-

large INTERSALT trial, consumption
of three to five drinks per day was
associated with a 2.7/1.6 mm Hg rise
in blood pressure in men and 3.9/3.1
mm Hg in women. For men, blood
pressure increased by 4.6/3.0 mm Hg
for five or more drinks per day.16

Whereas moderate alcohol consump-
tion was not associated with an
increased risk of high blood pressure
in the INTERSALT trial, a recent
Mendelian randomized trial showed
an estimated 0.24 mm Hg rise in sys-
tolic blood pressure per gram of alco-
hol consumed daily (3.36 mm Hg per
drink per day).17 That being said, a
study of 14 125 known hypertensive
men showed that the risk of all-cause
mortality and cardiovascular mor -
tality decreased with moderate alco-
hol consumption when subjects were
compared with abstainers (multivari-
ate RR 0.56).18

Alcohol and CAD
The role of moderate alcohol con-
sumption has also been examined with
respect to the risk for developing 
coronary artery disease (CAD). In a
prospective study of over 20 000
apparently healthy men, moderate
alcohol consumption had a strong,
independent, inverse association with
the risk of developing angina pectoris
(RR 0.69 [CI 0.59–0.81]) or sustain-
ing a myocardial infarction (RR 0.65
[CI 0.52–0.81]).19 This observation
appears to be independent of baseline
CV risk with similar trends observed
in the healthiest subset of the Health
Professionals Follow-Up Study.20

Even when CAD is established,
moderate alcohol consumption con-
tinues to be associated with improved
outcomes. In a study of over 2100 sub-
jects consecutively undergoing coro-
nary angiography, moderate alcohol
consumption was the only negative
predictor of cardiac mortality over a
median follow-up of 93 months (haz-
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to address these concerns. First, it 
is known that self-reported alcohol
consumption is generally reliable,
particularly regarding mild to moder-
ate levels of consumption. Although
heavy drinkers have a tendency to
under report their consumption, inad-
vertently including their data with the

mild-to-moderate group would only
serve to cause an underestimation of
the beneficial effects of moderate lev-
els of consumption. Second, we know
that levels of moderate alcohol con-
sumption tend to remain reasonably
stable over time, with 95% of non-
drinkers continuing to abstain or drink
less than two drinks per week 10 years
after enrollment.2 Likewise, 78% of
the current drinkers remained in the
same or adjacent (usually lower) cat-
egory of consumption. Lastly, nearly
all of the included observational stud-
ies made adjustments for common
confounders, and the adjusted relative
risks and odds ratios are those that are
reported here.

Another criticism of the mostly
large-scale, cross-cultural observa-
tional studies described here cannot
be addressed so easily. Unfortunately,
these types of studies are based on the
false assumption that culturally or

genetically diverse populations have
similar susceptibilities to environmen-
tal factors. Despite a pressing need for
randomized control trials, these have
yet to be performed, so it is unclear
whether the observed associations
result from factors other than alcohol
consumption.

Yet another concern about most of
the evidence presented here relates to
the fact that only ongoing, chronic
consumption is considered. This means
we have limited knowledge regarding
the potential benefits of initiating
moderate alcohol consumption in
abstainers. A recent study from 2008
showed that after 4 years of follow-
up, new light-to-moderate drinkers
(up to two drinks per day in men, up
to one drink per day in women) had a
38% reduction in their chance of
developing CV disease when com-
pared with persistent abstainers. This
difference remained after adjustment
for demographic and CV risk factors
(odds ratio 0.62 [CI 0.4–0.95]). How-
ever, over this limited follow-up peri-
od there was no difference in mortali-
ty between the new drinkers and
persistent abstainers.30

Last, the question has been raised
regarding whether it matters what you

drink. While the results of some main-
ly European studies suggest that the
benefit lies exclusively in consump-
tion of wine, a large American study
of nearly 40 000 subjects did not find
any difference in type of beverage
consumed and myocardial infarction
risk after 12 years of follow-up.31 Fur-
ther studies are needed to clarify this
issue.

Conclusions
Observational studies completed to
date indicate that the potential bene-
fits of alcohol consumption depend on
the level of intake as well as the spe-
cific body system and outcome being
examined. While cardiovascular ben-
efit may be observed with increasing
consumption, heavy consumption is
associated with detrimental noncar-
diovascular outcomes. As such, based
on the current state of evidence, for
the average individual, consumption
of up to two drinks per day for men
and one drink per day for women is
associated with the greatest potential
cardiovascular benefit at the lowest
overall risk. Randomized controlled
trials are still needed, however, to
determine whether the observed asso-
ciations result from alcohol consump-
tion alone and whether the benefit
found relates to the kind of alcoholic
beverage consumed.
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