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Editor’s Note
In reflecting on our publication, Does Moderate Alcohol Consumption Prolong Life?, some readers
might ponder the questions, “Why is ACSH, an organization dedicated to promoting public health, publishing
a position paper which reports that the moderate consumption of alcohol prolongs life? Given the disastrous
consequences of alcohol abuse, why present data on moderate use? Might any benefits to the majority who
read this report be outweighed by the harm done to individuals who, after reading it, proceed to abuse alcohol?”
We believe these questions deserve careful consideration, particularly since a small number of our peer
reviewers raised these or similar queries.
In this publication ACSH’s author, Dr. R. Curtis Ellison, stresses the dangers of alcohol misuse and
abuse. He carefully defines “moderation.” In a related ACSH publication, Alcohol: Defining the Parameters of
Moderation, ACSH noted the dangers associated with driving after consuming any amount of alcohol and
urged consumers never to drink alcoholic beverages in the hours before getting behind the wheel. Any alcohol
consumption before driving is excessive and constitutes abuse. ACSH recognizes the substantial contribution
this and other forms of alcohol abuse makes to total premature mortality in the United States. We have, in
related publications, reported the estimate that approximately 100,000 Americans die prematurely each year
due to the misuse of alcohol. We will continue to stress that when used to excess, alcohol is the cause of not
only physical ill health, but also emotional ill health. Alcohol abuse not only affects the drinker but also the
victims of alcohol-impaired driving and, indeed, any individual who must witness alcoholism’s devastating
effects on a loved one.
ACSH, however, with its commitment to differentiating between health hyperbole and health facts,
cannot ignore the growing scientific consensus that small amounts of alcohol prolong life, primarily by reducing the risk of cardiovascular disease. The majority of ACSH scientists reject the hypothesis that such sound
health information should be withheld because a minority of people may misuse or misinterpret the facts. In
this report, ACSH does not recommend the consumption of alcohol. It merely presents the scientific evidence
now at hand so that consumers may make their own, informed decisions.
Executive Summary
Through the ages, conventional wisdom has been that the moderate intake of alcoholic beverages is
consistent with a long and healthy life. Data from epidemiologic studies within recent decades demonstrate
that death rates from coronary heart disease are lower among consumers of small to moderate amounts of alcohol than among non-drinkers. Some of the proposed mechanisms for the beneficial health effects of moderate
alcohol consumption are:
• alcohol lowers harmful LDL-cholesterol levels
• alcohol raises protective HDL-cholesterol levels
• alcohol decreases formation of blood clots in the arteries
• alcohol increases coronary blood flow
• alcohol increases estrogen levels.

The risk of cirrhosis, some cancers and certain other diseases increases with alcohol consumption. At
low to moderate levels of intake, however, the adverse effects on mortality from such causes do not outweigh
the beneficial effects on mortality of the drinker from coronary heart disease. Thus, the net effect of the reported consumption of small to moderate amounts of alcohol is a reduction in total mortality of the drinking population.
The results of this report should not be viewed as endorsement or justification of heavy drinking.
Rather, the health effects of moderate alcohol consumption are presented so the general public can make
informed decisions.
Introduction
Modern medicine became particularly interested in the effects of alcohol consumption on mortality in
the 1950s and 1960s when coronary heart disease became a major cause of death in the United States and in
most other industrialized countries. Primarily from epidemiologic studies designed to identify factors associated with high death rates from coronary heart disease, it became apparent that these rates were lower among
drinkers of small to moderate amounts of alcohol than among non-drinkers.1-8 However, these studies did not
often explore effects of alcohol consumption on overall mortality rates. Specifically, it was not known whether
increases in death from other diseases that are known to be associated with alcohol abuse, such as cirrhosis of
the liver and certain cancers, offset the apparent beneficial effects of low to moderate alcohol intake on mortality from coronary heart disease.
The net effects of drinking alcoholic beverages on the risk of death of the drinker from any cause is the
subject of this report. We will present data relating alcohol consumption to total mortality rates from a number
of the major follow-up (cohort) studies in which drinkers of varying amounts were followed over a number of
years. In this report we will attempt to distinguish between a level of alcohol use that, on average, is consistent
with good health and the level at which alcohol consumption has predominantly adverse health effects.
What is a “Drink”?
Before discussing the effects of alcohol on mortality, it is necessary to consider how much alcohol is
consumed. In epidemiologic studies, alcohol intake is reported in a confusing variety of measures, including
grams, milliliters, ounces of alcohol or number of “drinks.” These measures are reported per day, per week or
even per month. Furthermore, categories of intake in the major follow-up epidemiologic studies have varied,
generally because the drinking habits of the populations being followed were different or the data were available only in a certain format.
We believe that most people can relate better to “drinks per day” than to grams of ethanol per day or
week or month. Consequently, when possible, we will present data from different studies as drinks/day, using
the following guidelines to define a “drink” – 10 to 12 grams of ethyl alcohol, which is approximately equivalent to one 12 ounce can or bottle of beer, 4 to 5 ounces of table wine or 1.25 ounces of 80-proof spirits.
Definition of “Non-drinker”
Some of the early epidemiologic studies that collected information on alcohol consumption simply

inquired about the current drinking habits of individuals. No information was obtained on previous drinking
habits. Studies differ as to the percentage of ex-drinkers included in the non-drinking category. In some populations, a high proportion of non-drinkers may be lifetime abstainers, while in other populations a high proportion of non-drinkers may be ex-drinkers. Many of these ex-drinkers may have stopped drinking due to problems with alcohol abuse or serious medical conditions. Thus, their inclusion with lifetime abstainers in a single
“non-drinking” category is inappropriate.
Most of the recent epidemiologic studies, as well as some of the earlier studies, separate lifetime
abstainers from previous drinkers. Where such data are available, mortality rates will be presented separately
for lifetime abstainers and for ex-drinkers.
Definition of “Moderate Drinking”
How does someone decide what is “moderate drinking”? In 1874, the English physician Anstie stated
that a daily intake not exceeding 1.5 ounces of ethanol (the equivalent of about three ounces of 100 proof spirits or three “drinks”) produced “no perceptible injurious effects” that he could determine at postmortem examination.9 Anstie’s assertion did not have the support of epidemiologic research, but today we have a considerable compendium of research results. One approach to determine “moderate” consumption is to choose the
levels of intake from epidemiologic studies that, on average, are not associated with increases in deaths from
diseases or other conditions that are known to relate to excess alcohol use.*
* (In this publication we discuss only deaths from diseases or injuries that occurred among drinking and non-drinking individuals
who were participating in epidemiologic studies. We do not have data that would permit us to comment on deaths of other individuals that may have occurred because of drinking-related accidents by the participants or from the effects on fetuses from drinking by
pregnant women who participated in these studies.)

We must remember that “moderate” drinking for one individual may be excessive for another, as there
are marked differences among individuals in their tolerance to alcohol. Alcohol tolerance is based, in part, on
an individual’s level of alcohol dehydrogenase (the enzyme that helps metabolize alcohol). Tolerance level is
also a function of an individual’s gender, age, body size, health conditions, genetics and other factors. For
some people, such as those with a history of alcoholism or any type of drug abuse, there is no “moderate” consumption level. These individuals should abstain from all alcohol consumption. Also, if taken prior to driving,
even small amounts of alcohol can increase the risk of accidental death of the driver and others.
Nevertheless, for purposes of this publication, we will use the term “moderate drinkers” to refer to
individuals who state that they consume an average of approximately 1 to 2 drinks per day. In most clinical
and epidemiologic studies, this level is not associated with increased rates of diseases related to alcohol abuse
nor, as we will show, to increases in total mortality rates.
Limitations of Data on Alcohol Consumption
The data available for judging the effects of alcohol on health are almost always based on self reports
by participants in epidemiologic studies. Individuals may underestimate (or overestimate) their usual amounts
of alcohol intake. Furthermore, in most epidemiologic studies, data are collected in terms of the “average number of drinks per week,” and the drinking pattern (which may markedly affect the risk of disease) is not well

characterized.
It is perhaps even more important that data are usually not obtained on the circumstances under which
alcohol is consumed, especially whether or not it is consumed with food. The presence of food in the stomach
affects the amount of alcohol required for intoxication and may influence alcohol’s effects on many diseases.
Wine is usually consumed with food, whereas beer and spirits are more likely consumed without food. The
concentration of ethanol in the beverage and the rapidity with which the beverage is consumed also influence
alcohol’s effects. These limitations make it difficult to use the results from epidemiologic studies as a basis for
recommending specific amounts of alcohol consumption for individuals. However, associations between alcohol consumption and disease within populations can be obtained.
Does Alcohol Protect Against Coronary Heart Disease?
While searching for the risk factors for coronary heart disease in comparisons among countries10 as
well as among individuals 1-4, epidemiologists identified a potential benefit from alcohol consumption on mortality from heart disease. In the past three decades, almost every follow-up epidemiologic study has demonstrated that individuals who drink small to moderate amounts of alcohol have a lower risk than non-drinkers of
dying from coronary heart disease.* (* Since drinkers are more likely than non-drinkers to smoke cigarettes (another factor
linked to increased risk of coronary heart disease and other diseases), it is necessary to adjust for smoking habits and other risk factors when studying the relation between alcohol consumption and coronary heart disease.) Among

drinkers, the categories
with the lowest coronary heart disease rates vary across studies, ranging from less than one drink per day to 3
to 5 drinks per day. In most studies, individuals who state that they normally consume six or more drinks per
day, or who admit to having problems with alcohol abuse, have rates of dying from heart disease higher than
both non-drinkers and moderate drinkers. Such deaths may often be due to cardiomyopathy, from toxic effects
of alcohol on the heart muscle, rather than from disease of the coronary arteries.
As stated previously, many of the early studies were criticized for including in the category of nondrinkers both lifetime abstainers and ex-drinkers. Many ex-drinkers may have given up drinking due to alcoholism or other health problems (including cancer and heart disease) and thus would be expected to have a
greater risk of early death.11 Other follow-up studies have demonstrated, however, that even when only lifetime abstainers 5,38,40,42 or healthy abstainers 6-8 make up the non-drinker category, the risk of coronary heart
disease for non-drinkers is still higher than it is for moderate drinkers.
Mechanisms for Alcohol’s Protection Against Coronary Heart Disease
Epidemiologic, clinical and experimental studies indicate that alcohol consumption is associated with
milder degrees of atherosclerosis and/or with a lower risk of coronary heart disease. The primary mechanism
by which alcohol reduces the risk of heart disease has traditionally been thought to be its effects on blood
lipids.12,13 Alcohol increases the level of HDL-cholesterol, the so-called “good cholesterol,” that tends to protect against coronary heart disease.14-20 In addition, alcohol is associated with lower levels of LDL-cholesterol, the “bad cholesterol,” which is the primary blood lipid associated with increased heart disease risk.21
An additional mechanism by which alcohol prevents heart disease is through its effects on thrombosis
(blood clotting). Alcohol makes platelets, a portion of the blood that contributes to clotting, less sticky so that

they aggregate less. Thus, clot formation within arteries is less likely.22-26 Alcohol also affects thrombosis by
decreasing blood levels of fibrinogen, another blood constituent that promotes clotting. Further, in some studies, alcohol has been shown to increase fibrinolysis, the process by which clots dissolve.27 Other mechanisms
related to moderate alcohol consumption may also decrease coronary heart disease risk. Biologic mechanisms
that have been proposed to explain the protection against heart disease are summarized in Table 1. While some
of these mechanisms (e.g., effects of alcohol on lipids and platelet aggregation) have been confirmed in multiple studies, others (e.g., effects of alcohol on blood insulin and estrogen levels) have been described more
recently and require further investigation. Although questions still remain as to the exact mechanisms by
which alcohol may exert its protective effects, the epidemiologic data show consistently that individuals who
regularly consume small to moderate amounts of alcohol have a lower risk of coronary heart disease.
Table 1: Proposed Biologic Mechanisms by Which
Alcohol May Protect Against Coronary Heart Disease
1. Alcohol improves blood lipid profile
a. Increases HDL-cholesterol
b. Reduces LDL-cholesterol
2. Alcohol decreases thrombosis
a. Reduces platelet aggregation
b. Reduces fibrinogen
c. Increases fibrinolysis
3. Alcohol acts through other mechanisms
a. Reduces coronary artery spasm in response to stress
b. Increases coronary blood flow
c. Reduces blood pressure (when used in moderation)
d. Reduces blood insulin levels
e. Increases estrogen levels

Are There Differences in Coronary Heart Disease Risk According to Type of Alcoholic Beverage
Consumed?
Wine, especially red wine, has garnered considerable attention in the media recently as to whether it
protects against coronary heart disease more than other types of alcoholic beverages. Scientific data are not yet
sufficient to answer this question. Data from limited experimental studies in rabbits support a greater protection by wine than by other alcoholic beverages against atherosclerosis that develops when such animals are fed
a high-cholesterol diet. 29 Another study recently showed that among healthy adult males, platelet adhesiveness
decreased when the subjects consumed red wine but not when they consumed white wine or an ethanol solution.25 Decreased platelet adhesiveness should lead to reduced thrombosis and a lower risk of heart disease.
In cross-cultural studies, populations that consume primarily wine have lower rates of coronary heart

disease than those that consume primarily beer or spirits.10 However, in follow-up investigations, characteristics of the population other than which type of alcohol the majority of individuals consumed may play a role in
determining alcohol’s effects.1,28,30 Some studies show that alcoholic beverages other than wine may offer
more protection against coronary heart disease.30 Other studies illustrate that white wine may offer as much
protection against heart disease as does red wine. At this time, the data do not allow one to conclude that red
wine definitely conveys more protection than does white wine.
However, if wine is ultimately found to offer more protection against coronary heart disease than other
alcoholic beverages, it may be due to one of the many non-alcoholic organic compounds it contains. One such
compound that has recently received attention is resveratrol,31 a naturally occurring fungicide that is present in
many plants, including wine grapes.32 While the data from animal studies with this compound are provocative,
31 corresponding studies in humans have not yet been carried out. Furthermore, there are probably hundreds of
other biologically active compounds in wine, beer and spirits that may also play a role in the effects of alcoholic beverages on health and disease. It is not yet possible to tell whether or not certain types of alcoholic
beverages are more protective than others against coronary heart disease.
Effects of Alcohol on Other Diseases
Although there is little doubt that the moderate consumption of alcoholic beverages is associated with a
lower risk of coronary heart disease, the risk of death from non-cardiac diseases or other causes depends on
how much someone drinks. In discussing whether alcohol consumption increases or reduces the risk of noncardiac diseases, we chose to first consider the net effects on health of consuming moderate amounts of alcohol. Then we consider the net health effects of consuming large amounts of alcohol.
Moderate Alcohol Intake
There are a number of diseases or conditions that are often attributed to the use of alcohol (e.g., cirrhosis of the liver, certain types of cancer, accidents). In general, cirrhosis and alcohol-related cancers are associated with alcohol abuse and not with the consumption of small to moderate amounts of alcohol. In case-control studies, however, in which the prior drinking experience of individuals with a given disease such as cancer
(“cases”) is compared with the drinking experience of individuals without the disease (“controls”), a frequent
finding is that all levels of alcohol consumption are reported more commonly by the cases than by the controls. Some of the apparent relationship between the disease and moderate drinking may be due to what is
referred to as recall bias: Individuals with a disease may be more prone to recall or admit to drinking a certain
amount than individuals without the disease.
In cohort or follow-up studies, the data on alcohol consumption are recorded prior to the detection of
disease and the potential for recall bias in reporting is much less. According to these follow-up studies, the risk
of death in drinkers of small amounts of alcohol from certain diseases known to be related to alcohol use (such
as cirrhosis) generally is not increased. The risk of death from such diseases usually increases only among
people who consume moderate to large amounts of alcohol, suggesting a threshold effect. However, even moderate amounts of alcohol may be related to the risk of death from hemorrhagic stroke. On the other hand, the
risk of thrombotic stroke, the much more common type of stroke in the U.S. and Europe, is reduced by moder-

ate amounts of alcohol. Therefore, the net effect of moderate alcohol intake in these parts of the world is a
lowering of the risk of stroke.
Questions still remain on the apparent relation between moderate alcohol intake and breast cancer.
Certain studies indicate that the risk of breast cancer in women may increase with only moderate levels of
alcohol intake.33,34 For example, data from the Nurses’ Health Study indicate that in comparison with women
who stated that they consumed no alcohol, those who stated that they consumed 3 to 9 drinks per week had a
30 percent increased risk of having breast cancer.34 Those who drank more than 9 drinks had a 60 percent
increased risk over non-drinkers.
Other studies indicate no such relation between moderate alcohol intake and increased risk of breast
cancer. For example, the Framingham Study did not find an increase in breast cancer rates among women who
consumed small to moderate amounts of alcohol.35 In addition, in nations where wine consumption (as well as
total alcohol consumption) is highest, breast cancer rates are not higher than those in countries with low alcohol consumption. Age-standardized death rates for breast cancer among women, as reported by the World
Health Organization for 1987, were 28, 29 and 21 per 100,000 for three countries with the most wine consumption, France, Italy and Spain, respectively.36 For three countries with very low wine consumption, the
U.S., Great Britain and Ireland, they were 32, 41 and 38, respectively. However, these cultural comparisons do
not provide enough evidence to conclude that alcohol does not affect breast cancer rates. Other lifestyle factors
in the countries with a high intake of wine could ameliorate the effect of alcohol. It will require further
research to clearly define what role, if any, alcohol plays in breast cancer.
There is always the possibility that a positive relationship between low or moderate levels of alcohol
consumption and certain non-cardiac diseases may be spurious, due to under-reporting of actual intake by
some individuals. For example, in some epidemiologic studies, the risk of death from cirrhosis of the liver
begins to increase with the reported use of any alcohol. From physiologic studies, however, healthy individuals
show liver abnormalities only when they consume fairly large amounts of alcohol. This suggests that some
heavy drinkers under-report their intake and are classified as moderate drinkers. Nevertheless, epidemiologists
must rely on self reporting of alcohol consumption when evaluating the effects of alcohol on disease.
Excessive Alcohol Intake
Alcoholics and other abusers of alcohol generally are at increased risk for a number of diseases and
causes of death. Driving while intoxicated causes the most accidental alcohol-related deaths. Rates of suicide
are also increased for alcohol abusers. Furthermore, excessive drinkers experience increased rates of oral, pharyngeal, esophageal and stomach cancer. This is presumably due to the direct toxic effect of alcohol, and probably other substances in alcoholic beverages, on the tissues lining the upper gastrointestinal tract. Frequently,
rates of such cancers are much higher, or even seen almost exclusively, among drinkers who also smoke cigarettes. Indeed, the combination of heavy drinking and smoking is particularly harmful.
Effects of Alcohol Consumption on Total Mortality
One approach to determine the net effects of an exposure (such as alcohol consumption) on disease
rates is to calculate the rates for all diseases that may be related to the exposure and then attempt to balance

the beneficial and harmful effects. When considering death as the outcome, however, we can simply look at
total, or all-cause, mortality to judge the net effects of varying levels of alcohol consumption.
The best way to judge the net effects of alcohol consumption on a variety of causes of death is to look
at all-cause mortality in follow-up studies, where data on alcohol use are collected prior to the development of
disease or death. The net effects of alcohol consumption on all-cause mortality in nine recently reported follow-up cohort studies are listed in Table 2. The studies in the table include a follow-up study of Japanese
physicians and an investigation of individuals in a small town in Australia (the Busselton Study). Also included in the table are results from a very large nationwide study in the U.S. by the American Cancer Society that
followed more than 270,000 men for 12 years. Given in the table are the relative risks of dying during the follow-up period of each study according to the amount of alcohol consumption reported at the beginning of the
study. A discussion of the term “relative risk” and of epidemiologic concepts of risk is provided in the
Appendix and should be reviewed so as to fully comprehend the implications of the data.
Table 2: Relative Risk of Dying (All Causes),*
According to Level of Reported Usual Alcohol Intake
(with referent group being non-drinkers, given a value of 1.0)
Study

Follow Up

Year Alcohol Category (# Drinks) Relative Risk

Japanese Physician’s Study
(Kono, et al.) 38

19 yr

1986

None
Occasional
1-4 /day
5+ /day
Ex-drinker

1.00
0.86
0.91
1.28
1.38

British Regional Heart Study
(Shaper, et al.) 39

7.5 yr

1988

Occasional
0.1-2/day
2-6 /day
>6 /day

1.0
0.7
0.7
0.9

American Cancer Society
(Boffetta & Garfinkel) 6

12 yr

1990

Non-drinker
Occasional
1/day
2/day
3/day
4/day
5/day
>6/day
Irregular

1.00
0.88
0.84
0.93
1.02
1.08
1.22
1.38
1.01

Kaiser Permanente Study
(Klatsky, et al.) 5

<7 yr

1990

Abstainers
<1/mth
>1/mth, <1/day
1-2/day
3-5/day
>6/day
Ex-Drinkers

1.0
1.0
0.9
0.9
1.0
1.4
1.1

Study
Busselton Study
(Cullen) 40

Follow Up
23 yr

Year Alcohol Category (# Drinks) Relative Risk
1991

Men

None
Mild
Moderate
Ex-drinkers

1.00
0.90
0.69
1.13

Women

None
Mild
0.35
Ex-drinkers

1.00
1.01
2.47

None
Mild
Moderate
Ex-drinkers

1.00
0.92
0.66
1.26

Moderate
Combined

British Doctor’s Study***
(Doll)7

12 yr

1991

Normative Aging Study
(De Labry, et al.)8

12 yr

1992

Studies in Elderly
(Scherr, et al.)41

5 yr

1992

0
0.1-1.3/day
1.4-2.7/day
2.8-4.1/day
4.2-5.6/day
>5.7/day

1.00
0.64
0.78
0.72
0.73
1.03

<49 yrs

None
Moderate
Heavier

1.00
0.76
1.35

50-64 yrs

None
Moderate
Heavier

1.00
0.80
1.36

>65 yrs

None
Moderate
Heavier

1.00
0.60
0.88

East Boston

0 in year

1.0

Some in yr,
0 in month

1.1

Some in mth,
<1oz./day

0.6

>1oz./day

0.6

0 in year

1.0

Some in yr,
0 in month

1.4

Some in mth,
<1oz./day

1.0

Iowa

Study

Follow Up

Year Alcohol Category (# Drinks) Relative Risk
New Haven

Kaiser Permanente Study
(Klatsky, et al.) 42

*
**
***
****

<10 yr

1992

>1oz./day
0 in year

1.6
1.0

Some in yr,
0 in month

0.5

Some in mth,
<1oz./day

0.5

>1oz./day

0.6

Abstainers
<1/mth
>1/mth, <1/day
1-2/day
3-5/day
>6/day
Ex-Drinkers

White Black
1.0
1.0
1.0
0.9
0.8
0.9
0.9
0.9
1.0
1.1
1.2
1.3
1.2
1.0

adjusted for smoking and other risk factors
values estimated from graph in publication
men with no history of cardiovascular disease at baseline
for this study, an ounce of alcohol was calculated to be the equivalent of approximately one mixed drink or cocktail, 1.5 4ounce glasses of wine, and 1.7 12-ounce bottles of beer

As evident from the table, all of the studies show that the relative risk of dying from any cause (overall
mortality) is lower (less than 1.0) for individuals in at least one category of alcohol consumption than for individuals consuming no alcohol (or, for the the Iowa cohort in the Studies in Elderly, those who consumed no
alcohol in the preceding month). While the changes were not always statistically significant for each category
in each study, the general pattern is very clear. Usually, the lowest risk of death is found in the categories
reflecting moderate consumption (1-2 drinks per day or individuals classified as “moderate drinkers”). In the
American Cancer Society Study, for example, individuals stating at baseline that they consumed an average of
one drink per day had a 16 percent lower death rate (relative risk of 0.84) than non-drinkers over the 12 year
follow-up period.
Some of the studies included ex-drinkers and lifetime abstainers in the non-drinking category. The
greater the proportion of ex-drinkers in the non-drinking category, the higher the death rate is expected to be
for that category. In the British Regional Heart Study, for example, most (71 percent) of the non-drinkers were
former drinkers. Therefore, in this study some of the apparent protection from moderate drinking may reflect
the higher risk of dying among ex-drinkers who were included in the non-drinking category.
Fortunately, a number of the studies separated the non-drinking category into ex-drinkers and lifetime
abstainers. These include the Japanese Physician’s Study, the Busselton Study and the studies from Kaiser
Permanente. In each of these studies, moderate drinkers had lower death rates than even lifetime abstainers.
Results are the same when only healthy abstainers are included in the non-drinking category.6-8 Thus, these

studies do not support the contention that the inclusion of ex-drinkers or sick individuals in the non-drinking
category is the reason that moderate drinkers have lower rates of cardiovascular and other diseases. Overall,
the data indicate that, in comparison with non-drinkers (even when the category is limited to healthy, lifetime
abstainers), the risk of dying of any cause is lower for individuals who consume moderate amounts of alcohol.
Does Alcohol Consumption Prolong Life?
In reviewing the results of all of the studies summarized above, two things become clear. First, individuals who reported that they consumed small to moderate amounts of alcohol had lower death rates than nondrinkers. Thus, on the average, the lives of moderate drinkers were prolonged. The second message from the
epidemiologic studies is that those individuals who consumed large amounts of alcohol had higher death rates
than non-drinkers (and usually much higher than moderate drinkers). Therefore, on the average, the lives of
heavy drinkers were shortened.
How sure can we be that it was the consumption of alcoholic beverages that improved mortality rates
in these studies? It is always difficult to prove scientifically that some factor that is associated with an effect
causes that effect. It is still possible, though unlikely, that it is not alcohol consumption itself but some lifestyle
factor associated with the moderate consumption of alcohol that tends to lead to a prolongation of life.
However, the accumulating evidence strongly suggests that it is the consumption of alcoholic beverages that is resulting in the lower risk of death among moderate drinkers in epidemiologic studies. The evidence includes the following factors:
• a marked consistency of the findings of lower total mortality among drinkers in both men and women, in different ethnic groups and in different geographic areas of the world;
• a consistency across different age groups;
• a reduction of coronary atherosclerosis following alcohol intake in animal studies;
• a large number of identified mechanisms (increase in HDL-cholesterol, decrease in platelet aggregation, etc.)
by which alcohol would be expected to reduce the risk of heart disease;
• higher death rates among non-drinkers even when ex-drinkers or individuals with other diseases are excluded.
How does one take a reduced relative risk of death for moderate drinkers in epidemiologic studies and
translate this into additional days, months or years of life for an individual? How much longer do moderate
drinkers live? The calculation of the number of years of life gained by moderate drinkers, while mathematically possible, would involve many assumptions. Such a calculation could not be made with much precision.
Further, the estimates would reflect only average effects and would have little meaning for an individual. For
example, such estimates could be a combination of a marked prolongation of life for some individuals, no prolongation of life for other individuals and a shortening of life for some who die from alcohol-related accidents.
In general, epidemiologic studies provide average risks; they do not allow one to provide an estimate specific
to a single individual of the potential benefit (or harm) that might occur from the consumption of alcohol.

Many Lifestyle Factors Affect Longevity
Many factors other than alcohol consumption affect life span. Genetics probably plays the largest role
in determining longevity. However, diet, smoking habits, physical activity, obesity, use of seat belts and many
other lifestyle factors play a role as well. For example, it has been well demonstrated that certain religious
groups such as Seventh-Day Adventists, who tend to be vegetarians and to avoid smoking or drinking alcohol,
live longer than the general population.42,43 Mormons have similar lifestyles and also tend to have longer than
average life spans. 44 When thinking of alcohol and life span, it is important to remember that any potential
prolongation of life associated with moderate drinking varies markedly according to individual characteristics,
especially other health-related habits and medical conditions.
Implications for Individuals
Many factors should be taken into account when someone is considering whether or not to drink alcoholic beverages. Inappropriate use can lead to addiction, as well as to an increased risk of accidents, violence
and a number of severe and even fatal diseases. The societal and personal costs of alcohol abuse are great.
Women at increased risk of breast cancer may decide that it is preferable not to drink because of the possibility
of a relation between alcohol and this disease. Thus, it is not possible to make blanket recommendations for
everyone in the population.
Even physicians find it difficult to know whether it is safe (or advisable) for a given individual to
drink. We must rely on the answers to questions such as, “Is there a family history of alcoholism?” “Has that
individual ever abused alcohol or other substances?” “Does heart disease or certain cancers tend to run in the
family?” “What is the individual’s age, sex, body size?” “Is the individual taking medications or ill with a disease?” Such information helps determine how alcohol affects an individual and, to some extent, the risk that
the individual will become an abuser of alcohol. We know that, on the average, the consumption of small to
moderate amounts of alcohol results in few adverse effects and large beneficial effects in terms of preventing
heart disease. However, we can never be sure, a priori, that an individual who begins to drink will not become
an alcoholic. The decision to drink alcohol must be an individual choice, based not only on average values
from epidemiologic studies, but on individual characteristics and the recognition of all of the potential implications of the decision.
Closing Statements
In comparison with non-drinkers, people who consume small to moderate amounts of alcohol have, on
average, lower death rates. For heavy drinkers and alcohol abusers, death rates are greater than they are for
non-drinkers. Thus, while the consumption of large amounts of alcohol tends to shorten life, the consumption
of small to moderate amounts of alcohol is associated with prolongation of life.
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Glossary
All-cause mortality rate: the proportion of a population that dies of any cause during a defined period
of time (frequently, one year), usually expressed as the number of deaths per year per 100,000 persons in the
population. If one wishes to compare mortality rates between two populations, both rates are usually adjusted
to a standard age distribution so that any age differences between the populations (such as one population containing a higher proportion of young people than the other) are taken into account.
Case-control study: an epidemiologic study in which a group of individuals with a disease (“cases”) are
compared with a group without that disease (“controls”) in terms of an earlier exposure (e.g., a dietary constituent, alcohol use, cigarette smoking).
Follow-up or cohort study: an epidemiologic study that follows a group of individuals free of disease
after obtaining information on certain baseline exposures, such as cigarette smoking or alcohol consumption.
The individuals are observed over time for the development of certain diseases. Rates of disease in individuals
who were exposed to a certain substance are compared with rates in those unexposed. The results are often
expressed as relative risk (see below).
Relative risk: the risk of disease in exposed individuals divided by the risk in non-exposed individuals.
If an exposure increases the risk of disease, the relative risk will be greater than 1.0; if it decreases the risk, the
relative risk will be less than 1.0.
Risk, or absolute risk: the proportion of a population that gets a disease over a specified period of time.

Appendix: Epidemiologic Concepts of Risk
Relative Risk: When studying the effects of an exposure (such as cigarette smoking) on the risk of
getting a certain disease (say, lung cancer), epidemiologists often evaluate the effects in terms of the chance
that someone exposed to the agent (e.g., smokers) will get the disease relative to someone not exposed to that
agent (e.g. non-smokers). When these two chances are expressed as a ratio, this is known as the relative risk.
Studies have indicated that someone who smokes a pack of cigarettes per day for twenty years has at least ten
times the risk of getting lung cancer as someone who has never smoked cigarettes. Thus, the relative risk of
lung cancer for someone with such a smoking history would be 10.0 or more.
When the relative risk associated with a particular exposure is large (as in the smoking and lung cancer
example), it is often described as five or ten times the risk of someone who never smokes, or as a relative risk
of 5.0 or 10.0, respectively. Most exposures do not have such large effects, however, and an increased risk is
often stated as a certain percent increase. For example, let us assume that consuming a high-fat diet increases
the risk of a certain cancer by 30 percent; this is the equivalent of saying that the relative risk of the cancer for
someone consuming a high-fat diet, in comparison with someone not consuming such a diet, is 1.3. Similarly,

if consuming a very low-fat diet decreases the risk of the cancer by 30 percent, the relative risk for someone
consuming such a diet would be 0.7.
Implications When Considering the Entire Population: When interpreting the importance to the
public of various lifestyle exposures that lead to certain diseases, one must take into account the frequency (or
rarity) of those diseases in the population. For example, heart disease and other blood vessel diseases such as
stroke, heart failure and hypertension, collectively known as cardiovascular disease, account for approximately
one million deaths each year in the U.S. An exposure to the population that increases the relative risk of dying
from cardiovascular disease by 10 percent (relative risk of 1.1) could theoretically result in 100,000 more
deaths in the U.S.. In contrast, an exposure that decreases the relative risk of dying from cardiovascular disease by 10 percent, changing the relative risk to 0.9, could theoretically result in 100,000 fewer deaths. In
other words, even small changes in the relative risk of dying from a very common disease could have profound public health implications, simply because of the absolute numbers of people who would be affected. In
contrast, even large increases in relative risk for a rare condition would not affect very many people.
Sometimes, a particular exposure reduces the risk of one disease but increases the risk of another.
Alcohol consumption is a good example, since it is known to lower the risk of cardiovascular disease but, at
least in large amounts, is known to have many adverse effects on health. If we were to say that a substance
would lead to a 10-20 percent decrease in the risk of cardiovascular death (a very conservative estimate for
alcohol), it would not sound like a very impressive decrease in risk. However, as stated, given the very large
number of people who die of cardiovascular disease, a small percentage reduction could mean many fewer
deaths (perhaps 100,000 or more) each year in the U.S.
Let us assume that the same substance resulted in a 100 percent increase in the risk of a certain cancer.
This would appear to be much a more dramatic effect than was seen for cardiovascular disease. However, if
only a few people (say, 5,000) die of this cancer each year, even a 100 percent increase would mean only
5,000 more deaths. While this would be tragic for the individuals involved, the actual numbers would still be
only a small proportion of the large number of people whose risk of dying from cardiovascular disease was
reduced by the substance. Obviously, in such a case, the ideal would be to be able to identify the people who
would develop cancer from the substance so that they could avoid it. Unfortunately, when considering adverse
health effects of alcohol, we are usually not able to detect which individuals would suffer such effects.
Considering the Absolute Risk of a Certain Disease: While relative risks are important when studying the relation between different exposures and disease and when answering scientific questions about the
causes of disease, an individual may be more interested in the absolute risk of a disease given a certain exposure. For example, if the risk of dying of a disease over a five-year period for a person not exposed to a substance is 100/1,000 (or 10 percent), and the relative risk following exposure is 3.0, the actual risk of dying during the next five years for a person exposed to the substance becomes 300/1,000 (or 30 percent), quite a considerable risk.
On the other hand, if the risk for another disease for a person not exposed to a substance is only
0.1/1,000, and the relative risk following exposure to the substance is 3.0, being exposed to the substance
would increase the absolute risk to only 0.3/1,000. In this situation, even with the exposure, the absolute risk

would not be very great.
Implications of Other Factors on Risk: It should be pointed out that the absolute risk for most diseases depends on many factors, especially age. For example, the 5-year risk of death from heart disease for a
40 year old man with a certain set of risk factors may be 50/1,000 (5 percent), but for a 70 year old with the
same risk factors it might be 200/1,000 (20 percent). Thus, an increase in the relative risk of any amount has
greater importance in people already at increased risk because of age, a strong family history of disease or
other factors.

