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Although the benefits and risks associated with moderate drinking have gained increasing
attention in recent years from both researchers and the general public, no universal
definition of moderate drinking exists. Most currently used definitions are based on a certain
number of drinks consumed in a specific time period. Defining a “drink,” however, also is
difficult because alcoholic beverages can differ substantially in their alcohol content, even
within the same beverage category (e.g., beer, wine, or distilled spirits). Because
international differences in drink definitions also exist, comparing studies from different
countries is difficult. The development of a universal definition of moderate drinking is
hampered further by variations in the way alcohol consumption levels and drinking patterns
are being assessed (i.e., the survey methods and assessment modes used). Despite these
problems, definitions of moderate drinking and drinking guidelines have been developed in
the United States and other countries. KEY WORDS: moderate AOD use; standard drink; alcohol
proof; wine; beer; distilled alcoholic beverage; survey; questionnaire; AOD use frequency;
amount of AOD use; AOD abstinence; identification and screening for AOD use; self report;
validity (research methods); reliability (research methods); AOD associated consequences;
AOD impairment; risk assessment; literature review
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As documented by ancient texts,
people have long been aware of
both the harmful and beneficial

effects of drinking alcohol. Research into
alcohol’s effects, however, is relatively
new, as evidenced by the fact that the
National Institute on Alcohol Abuse and
Alcoholism (NIAAA) was not created
until 1971. Initially, alcohol researchers
focused primarily on understanding
alcoholism and on identifying effective
prevention and treatment strategies. In
recent years, however, moderate drink-
ing also has become a topic of great
interest and lively debate as researchers
and the media have reported on the
health benefits of moderate alcohol con-
sumption. For example, studies have
indicated that moderate drinking may
be associated with reduced risk of heart

attack, atherosclerosis, and certain
types of strokes as well as a reduced
risk of brittle bones (i.e., osteoporosis)
in postmenopausal women. 

To discuss adequately the potential
benefits and risks associated with moder-
ate drinking, one must first answer the
question, What is moderate drinking?
The meaning of the term “moderate” is
highly subjective, however, and what
one person considers to be moderate
drinking, another person may view as
heavy drinking. This variability makes it
difficult to compare or interpret study
findings regarding the consequences of
moderate drinking. Accordingly, a defi-
nition of the terminology “moderate
drinking” is needed to allow an informed
discussion of the risks and benefits asso-
ciated with such a drinking pattern.

Many current definitions of mod-
erate drinking are based on a specific
number of drinks consumed during a
designated time period (e.g., per day
or per week). This definition, however,
raises the obvious question, What is a
“drink”? Another important question
is, Why does it matter how a drink is
defined? This article first reviews con-
siderations relevant to defining a drink.
It then describes several approaches to
determining people’s drinking levels
and patterns. Finally, based on that
information, the article presents defi-
nitions of moderate drinking that are
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currently used in the United States and
in other countries.

What Is a Drink?

Both the definition and standardization
of the term “drink” are relevant pri-
marily in two settings: (1) commercial
establishments that serve alcohol (e.g.,
restaurants and bars) and (2) alcohol
research. The standardization of drink
sizes has been a long-standing practice
in alcohol-serving establishments. Com-
mercial measures of alcoholic beverages,
however, are heavily influenced by local
drinking customs and regulations. In
some countries, the serving sizes for
various alcoholic beverages are mandated
by law and, consequently, are uniform
from one establishment to another. In
the United States, however, each bar,
restaurant, or other establishment that
serves alcoholic beverages can set its
own standards, although establish-
ments generally are consistent in the
sizes of the drinks they serve. 

In private homes, drink sizes may
vary even further. For beer, wine coolers,
and similar alcoholic beverages, the
serving size is most likely to be consis-
tent across different households because
a “serving” or drink often corresponds
to one (standard size) can or bottle. For
wine and distilled spirits (e.g., vodka
and whiskey), however, the size of one
drink is entirely up to the person
pouring it and may vary from occa-
sion to occasion.

Surprisingly, even in alcohol research
no universally accepted standard-drink
definition exists, although such a defi-
nition would be helpful for comparing
the results of different studies. The
lack of a definition is, to some extent,
historically based. When alcohol-use
surveys of the general population were
first instituted, they focused primarily
on the distinction between drinkers and
nondrinkers (Clark and Midanik 1982).
For example, in 1939 the Gallup surveys,
which probably were the first surveys
to measure drinking on a national
level in the United States, included the
following question regarding alcohol
consumption: “Do you have the occa-
sion to use alcoholic beverages such as

liquor, wine, or beer, or are you a total
abstainer?” (Clark and Midanik 1982).

As alcohol survey research progressed
and investigators became interested in
assessing the consequences of various
levels and patterns of alcohol consump-
tion, scientists had to develop methods
to quantify consumption more accu-
rately. Over the 50 years that alcohol
researchers in the United States and

abroad have conducted surveys of alco-
hol consumption and alcohol-related
problems in representative population
samples, investigators have made great
progress in survey research methodology,
including the quantification of drink-
ing levels. Nevertheless, no consensus
currently exists as to the best methods
or questions for eliciting reliable infor-
mation on how much alcohol respon-
dents drink. (Various currently used
approaches for assessing drinking lev-
els and patterns, as well as their advan-
tages and disadvantages, are discussed
in the section “Assessing Alcohol
Consumption.”)

The definition of a standard drink
is further complicated by the fact that
in most studies of alcohol consumption,
researchers are interested primarily in
the effects of the alcohol contained in
alcoholic beverages and not so much
in the individual effects of various bev-
erages. However, alcoholic beverages
differ substantially in their alcohol
content. Accordingly, a drink should
be defined in terms of alcohol content,
so that a drink of beer contains approx-
imately the same amount of alcohol as

a drink of wine or spirits. At first glance,
this requirement appears to be a simple
mathematical problem of comparing
the alcohol contents of several beverages.
In fact, however, such comparisons are
rather complicated, because even within
one beverage category (e.g., beer, wine,
or distilled spirits), the alcohol contents
may differ considerably. 

In the United States, both the Federal
tax code and the tax codes of individual
States specify which beverages are clas-
sified as “beer,” “wine,” or “distilled
spirits” and their alcohol content.
According to those definitions, “beer”
includes strong beer (i.e., beer with an
alcohol content greater than 3.2 per-
cent), beer with an alcohol content of
up to 3.2 percent, ale, malt liquor, and
similar types of beverages. Similarly,
“wine” encompasses wine, vermouth,
champagne, sparkling wine, cider, and
related beverages. The broadest cate-
gory is that of “distilled spirits,” which
includes numerous beverages, such as
gin, rum, vodka, whiskey, scotch,
bourbon, and premixed cocktails. 

The ranges of alcohol content for
beer, wine, and distilled spirits vary
somewhat from State to State. Signif-
icant variation also exists in the alcohol
content of beverages within each of
these categories. The typical alcohol
content of beer is roughly 4.5 percent
(by volume), but the alcohol content
of light beers may be less than 3 per-
cent, and certain craft-brewed beers or
malt liquors may have an alcohol con-
tent of up to 9 percent or higher.

Similarly, the wine category encom-
passes fermented beverages with alcohol
contents typically in the range of 11 to
14 percent. However, light wines may
have an alcohol content in the neigh-
borhood of 7 percent, whereas fortified
wines (which include added distilled
spirits) may range up to 24 percent
alcohol by volume or higher. Also, wine
coolers and hard ciders, which often
are grouped with wines for tax and sta-
tistical purposes, typically have alcohol
contents in the range of 5 to 7 percent
alcohol by volume.

Finally, distilled spirits exhibit a wide
range in terms of alcohol concentration.
Typically, many familiar forms of dis-
tilled spirits (e.g., vodka, whiskey, gin,
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or rum) have alcohol contents of 40 to
50 percent (often expressed as 80 to
100 proof). Considerable variation may
occur even within these categories,
with the alcohol content of some vari-
eties being as low as 30 percent and
others as high as 75 percent. Liqueurs
and cordials, usually grouped with dis-
tilled spirits, often are less concentrated
than standard liquors. Grain alcohol,
which is virtually pure ethanol, is often
bottled at a concentration of 94 percent
alcohol by volume.

In recent years, the alcoholic beverage
market has become even more diversi-
fied. For example, beverages such as
“light” beer, “light” wines, and wine or
spirit coolers, which have slightly lower
alcohol contents than the corresponding
regular beverages, have been introduced.
Conversely, both the relatively new
“ice” beers and “dry” beers have higher
alcohol contents than do either regular
or “light” beers (Williams et al. 1997).
Other beverages with higher alcohol
content than the corresponding “regu-
lar” beverages, such as premium brand
liquors, fortified wines, malt liquors,
and locally produced beers and ales (i.e.,
microbrews), also have become more
popular. Finally, large 40 ounce (oz)
beer bottles have been introduced. Thus,
a person drinking such a bottle may
still report having had just one drink,
although the amount consumed is
approximately equivalent to the beer 
in three regular 12 oz bottles. These
examples illustrate the difficulties
encountered in determining and com-
paring actual alcohol consumption and
the contents of various types of beverages
for establishing a standard definition of
a drink.

The alcohol contents of beer, wine,
and spirits vary substantially within
each category.1 To calculate and com-
pare the alcohol contents of various
beverages, however, scientists must
select one conversion factor (or aver-
age alcohol content) for each category

to reflect the alcohol contents of beer,
wine, and spirits. One set of conver-
sion factors that frequently is used in
the United States defines average alco-
hol contents as follows (Doernberg
and Stinson 1985):

• Beer—4.5 percent alcohol

• Wine—12.9 percent alcohol

• Spirits—41.1 percent alcohol.

The variability in the definition of 
a standard drink arises not only from
differences among studies in the type
of alcohol and the conversion factors
used but also from the way in which
the results are reported. For example,
researchers can represent alcohol con-
sumption as grams (g), milliliters (mL),
or fluid ounces (fl oz) (American or
British) of alcohol; beverage equivalents
(e.g., “beer equivalents” or “whiskey
equivalents”); or number of drinks,
which can be variously defined. These
different reporting methods can confuse
the readers of various studies and com-
plicate the comparison of study results.
For example, people who are familiar
only with the U.S. system of weights
and measures will not know how much
alcohol is present in a drink that con-
tains 12 g alcohol. (For a conversion of
milliliters of alcohol into grams and
fluid ounces, see the table below.)

With all the confounding influences,
not surprisingly, the sizes of standard
drinks vary substantially among differ-
ent countries. For example, a standard
drink in Great Britain (i.e., a “unit”) is
equivalent to 8 g alcohol, whereas a

standard drink in Japan (i.e., a “go”) is
equivalent to 19.75 g alcohol (Turner
1990). In the United States, the U.S.
Department of Health and Human
Services (DHHS) and the U.S. Depart-
ment of Agriculture (USDA) have
developed a commonly used defini-
tion of a standard drink that has been
published in Nutrition and Your Health:
Dietary Guidelines for Americans (DHHS
and USDA 1995). According to that
definition, a standard drink contains
approximately 0.5 fl oz (or approxi-
mately 12 g) alcohol and corresponds
to the following beverage amounts:

• 12 fl oz regular beer

• 5 fl oz wine

• 1.5 fl oz 80-proof distilled spirits.

In the scientific literature, the wide
range of assumptions about what a
standard drink is can produce highly
divergent estimates of total alcohol
consumption among respondents who
report consuming the same number 
of drinks. In a review of 125 interna-
tional epidemiologic studies that related
various health consequences to different
levels of alcohol consumption, Turner
(1990) presented a striking example of
the impact of methodological differences
in converting the number of drinks of
various alcoholic beverages to grams of
alcohol. Turner based the comparison
on fictional respondents who reported
drinking one standard drink (as defined
in each study) each of beer, wine, and
spirits for a total alcohol consumption
of three drinks per day. Using the dif-
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1One example of how the strength or alcohol con-
tent of a beverage can be standardized is the “proof”
measure, which generally is applied to distilled spir-
its. According to this measure, a 200-proof solution
contains 100 percent alcohol by volume; an 80-
proof beverage contains 40 percent alcohol by vol-
ume (Doernberg and Stinson 1985). 

Conversion of Grams of Alcohol Into Milliliters and Into British and American 
Fluid Ounces

Country Conversion1

Great Britain 1 fluid ounce = 28.41 mL
1 fluid ounce = 28.41 mL x 0.785 g/mL = 22.30 g alcohol

United States 1 fluid ounce = 29.58 mL
1 fluid ounce = 29.58 mL x 0.785 g/mL = 23.22 g alcohol

1milliliter (mL) alcohol = 0.785 gram (g) alcohol.
SOURCE: Turner 1990.
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ferent methodologies and assumptions
regarding alcohol contents employed
in four highly respected studies, Turner
found that the total alcohol amounts
corresponding to three drinks per day
ranged from 24 g to 48 g. Consequently,
when reading an article that relates a
certain number of drinks per day to a
specific health benefit or risk, one must
pay careful attention to how a drink is
defined in that study. The wide method-
ological diversity helps to explain, at
least in part, the seemingly contradic-
tory study findings regarding the con-
sequences of certain drinking levels.
Miller and colleagues (1991) have
extended Turner’s analyses by providing
simple calculation rules for converting
alcohol- consumption data among
four standard drinking units currently
used by researchers. The authors urge
the adoption of a common method
for reporting alcohol consumption.

Assessing Alcohol
Consumption

In addition to the problems associated
with defining a drink, disputes over
how alcohol consumption can best be
assessed in population studies have
hampered attempts to define moderate
drinking. Some of those disputes stem
from the fact that alcohol epidemiology
incorporates characteristics of four major
epidemiologic perspectives: (1) psycho-
social epidemiology, (2) psychiatric
epidemiology, (3) chronic disease
epidemiology, and (4) epidemiologic
sociology (Grant 1994). (See sidebar
below for brief definitions of and dif-
ferences among the four perspectives.)

Research conducted using each per-
spective seeks slightly different infor-
mation from study participants. Because
different research traditions have dif-
ferent focuses, each tradition empha-

sizes different research questions, which
may be hard to compare across studies.
On the one hand, this diversity can be
advantageous in that the four disciplines
complement each other in revealing
drinking patterns and problems. On
the other hand, the variability also can
be a handicap, because the information
collected about alcohol consumption
often is not comparable across studies.
For example, one survey may ask ques-
tions in a way that permits a diagnosis
of alcohol dependence. Another study,
however, may ask questions about alco-
hol consumption and alcohol problems
without including specific diagnostic
criteria, and thus a diagnosis cannot
be made. 

A study’s proposed research goals
dictate the particular measurement
approach. Furthermore, techniques
that are ideally suited for one popula-
tion subgroup may not work equally
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Epidemiology: Four Research Perspectives

The body of research on alcohol epidemiology represents
work from four major epidemiological perspectives:
psychosocial epidemiology, psychiatric epidemiology,
chronic disease epidemiology, and epidemiological
sociology. Research from each perspective seeks slightly
different information from study participants. The
four disciplines thus complement each other in
revealing drinking patterns and problems among the
U.S. population.

Psychosocial Epidemiology

Psychosocial epidemiology and psychiatric epidemiol-
ogy share common roots. Before World War II, both
disciplines relied on key community informants, medi-
cal data experts, and agency records for information
that defined alcohol-related trends in the population.
Following World War II, a second generation of studies
evolved that used written measurement instruments,
psychiatrists’ evaluations of client profiles, and interviews.

The psychosocial epidemiology perspective holds
that distinct psychiatric disorders, including alcohol-use
disorders, are merely different manifestations of common
etiological factors, particularly social stress. Psychosocial
epidemiologists commonly rely on the psychometric
tradition of psychology, wherein researchers depend

on self-reports from subjects who answer multiple-
choice questionnaires (Grant 1994).

Psychiatric Epidemiology

In contrast to psychosocial epidemiology, psychiatric
epidemiology measures mental disorders, including
alcohol-use disorders, primarily by categorizing them.
By providing a category for alcohol-use disorders, this
perspective accepts alcoholism as a medical disease.
The psychiatric epidemiology perspective is based on
psychiatry’s clinical interview tradition (i.e., interviews
with patients). Most early clinical interviews either
entirely excluded or poorly represented alcohol-use
disorders, but current interviews do incorporate ques-
tions in those areas.1

1Changes over the past 25 years in the definitions of many psychiatric
disorders have resulted in the continual need to develop new instru-
ments to assess evolving criteria. For example, criteria for alcohol-use
disorders appearing in the third edition of the Diagnostic and
Statistical Manual of Mental Disorders (DSM–III), published in 1980,
were modified significantly in the revised edition of DSM–III in 1987
and the DSM–IV in 1994 (American Psychiatric Association 1980,
1987, 1994). Likewise, criteria in the ninth revision of the Interna-
tional Classification of Diseases (World Health Organization [WHO]
1977) were modified substantially in the 10th revision (WHO 1992). 
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well for other subgroups (e.g., teenagers
versus senior citizens). Consequently,
scientists conducting large and expen-
sive population-based surveys to answer
multiple research questions and eluci-
date drinking behavior in diverse pop-
ulation subgroups must weigh many
factors in deciding which alcohol-
consumption measures will best meet
their needs. The accuracy and validity
of the results regarding the quantity
(i.e., number of drinks), frequency,
and volume (i.e., drink size) of alcohol
consumption depend primarily on two
factors: the survey methodology and
the assessment mode used.

Survey Methodology

The effectiveness of an assessment
instrument (i.e., survey questionnaire)
in accurately determining drinking
patterns is influenced by the way in

which the survey questions are phrased,
the order in which the questions are
arranged, and the manner in which the
answers are combined into a summary
index (i.e., converted into a single
measure for analysis purposes—for
example, “moderate” drinker). The
types of survey questionnaires most
commonly used to measure alcohol
consumption fall into five categories:
(1) frequency measures, (2) quantity-
frequency (QF) measures, (3) graduated
frequency measures, (4) short-term
recall methods, and (5) diary methods. 

Another technique for assessing
alcohol consumption is the timeline
followback (TLFB) method (Sobell
and Sobell 1995). The TLFB is a
structured interview in which partici-
pants receive calendar-based memory
cues to assist them in constructing a
chronological report of their alcohol
use. Although the procedure is widely

employed in research on the efficacy
of alcoholism treatment, the required
interviews are highly individualized and,
hence, generally impractical for use in
large-scale population-based surveys.

Frequency measures query the
respondent on his or her typical drink-
ing frequency in a given timeframe (e.g.,
the past year), based on various pre-
determined categories from which to
choose (e.g., “never,” “once a month,”
“once a week,” or “everyday”). Because
these frequency measures do not assess
the alcohol amount consumed on 
each drinking occasion, they do not
allow researchers to calculate a per-
son’s average or total volume of alco-
hol consumption.

QF measures query the respon-
dent on both drinking frequency and
average quantity consumed per occa-
sion, thereby providing a measure of
the total alcohol amount consumed.

Chronic Disease Epidemiology
Traditionally, chronic disease epidemiology has focused
on such medical maladies as heart disease and cancer.
Data on various chronic illnesses, as opposed to
mental disorders, have been gathered since the turn
of the century. Information on alcohol use, symptoms,
and consequences, however, was not collected routinely
until the early 1970s because alcohol dependence was
not viewed as a chronic disease. By sponsoring regular
surveys, the National Institute on Alcohol Abuse and
Alcoholism (NIAAA) has played an important role
in establishing alcohol dependence in this category.

Epidemiological Sociology
The perspective of epidemiological sociology is the
synthesis of several epidemiological approaches to the
study of alcohol use and abuse and their consequences.
Here, use and consequences are studied independently
rather than as one psychiatric condition. Systematic
epidemiological sociological surveys of the general
U.S. population began in the 1960s. Most of those
national and community studies were sponsored by
NIAAA and its predecessor within the National
Institute of Mental Health. Since 1965 researchers at
the Alcohol Research Group in Berkeley, California,

have conducted, at approximately 5-year intervals,
nine national surveys as well as numerous community
studies. The researchers have invested much effort in
maintaining some degree of comparability across surveys,
despite changing definitions and conceptualizations
of alcohol-use disorders (Grant 1994). 

—Mary C. Dufour
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QF measures currently may be the
most widely used instruments with
which to measure drinking in most
countries, including the United States.
Generally, the quantity question asks
for the typical number of drinks con-
sumed per occasion, providing the
respondent with some definition of a
drink (e.g., one 12 oz can or bottle of
beer) on which to base his or her
answer. A popular variant of the QF
methodology is represented by self-
administered, semiquantitative food-
frequency questionnaires, which assess
the consumption of different foods
(see, for example, the questionnaire
developed by Willett and colleagues
[1988]). For example, a simple fre-
quency questionnaire would ask,
“How often do you drink milk?” A
semiquantitative food frequency ques-
tionnaire, however, would ask, “How
often do you drink a glass of milk?”
and may even define the size (e.g., 8 oz).
In some QF surveys, respondents are
asked how often and how much, on
average, they consumed different types
of alcoholic beverages over the past year.
Those surveys generally include specific
definitions of standard drink sizes for
each beverage type assessed. 

When analyzing the results of QF
measures, researchers can use several
formulas to multiply the frequency of
alcohol consumption and the average
amount consumed. One benefit of
QF measures is that the analyses some-
times also provide information on
drinking patterns. One disadvantage,
however, is that respondents, particu-
larly those with irregular drinking
patterns, may have difficulty providing
accurate answers, because they must
mentally average their alcohol consump-
tion over the entire year (Rehm 1998). 

To overcome the problems associated
with averaging alcohol consumption
over an extended period of time, scientists
have developed graduated frequency
measures. Those questionnaires begin
with a question eliciting the largest num-
ber of drinks consumed by the respon-
dent on any one drinking occasion during
the past year. Subsequent questions then
ask about the number of occasions on
which progressively lower alcohol quanti-
ties were consumed. This survey approach

does not require as much mental calcu-
lation and recall by the respondent as
do regular QF measures. The benefit of
this approach is that reports of alcohol

consumption are highly accurate. The
main disadvantage, however, is that
the greatly increased length of the
questionnaire requires more time for
respondents to answer and thus increases
research costs.

Short-term recall methods ask
respondents for information about
their actual alcohol consumption over
a short period of time (e.g., the past
week). This approach is based on the
assumption that respondents remem-
ber the actual amounts of alcohol that
they consumed over short periods
(e.g., the past week) more accurately
than they remember the amounts con-
sumed over long periods (e.g., 1 month
or 1 year). The most commonly used
measures in this category ask each
participant to cite the number of drinks
that he or she consumed on each of
the 7 days preceding the survey, begin-
ning with the most recent day (Rehm
1998). One drawback to this type of
survey is that many infrequent or
occasional drinkers may report no
alcohol consumption during the time
studied. Consequently, short-term
recall measures may overestimate the
proportion of abstainers compared
with other survey methods.

To many people, the word “abstainer”
means someone who drinks no alcohol.
To others, including many researchers,
the term may encompass more than
nondrinkers, including some people
who drink a little bit. Thus, the defi-
nition of abstainer may vary from
study to study, and studies reporting

higher numbers of abstainers often use
a broader definition of “abstainer.” In
the National Health and Nutrition
Examination Survey I, to be classified
as an abstainer, respondents had to
have reported consuming less than one
drink of beer, wine, or liquor in the
previous year (Dufour et al. 1990). In
contrast, in the National Longitudinal
Alcohol Epidemiologic Survey, in order
to be considered a current drinker, a
person had to report consuming 12 or
more drinks during the year preced-
ing the survey interview. People con-
suming fewer than 12 drinks were
classified as abstainers. Abstainers were
further divided into former drinkers
and lifetime abstainers. Former drinkers
were persons who had consumed at
least 12 drinks in a 12-month period
sometime in their lives, but not dur-
ing the 12 months immediately pre-
ceding the interview. Lifetime abstainers
were those who had never consumed
at least 12 drinks in a 1-year period
(Dawson et al. 1995). Results from
these two surveys may report different
numbers of abstainers, not because of
true differences in drinking practices
but because of definitional differences.

In diary methods, participants record
each drink consumed over a given
timeframe (e.g., 1 week), ideally shortly
after consumption. Researchers have
recently introduced an automated
variation of the diary method. In this
approach, participants report their
daily alcohol intake by calling a dedi-
cated toll-free number and activating,
through a touch-tone telephone, an
automated, interactive voice-simula-
tion system (Searles et al. 1995).

In summary, the five types of
assessment instruments just described
yield highly diverse data. For example,
the assessed timeframe can range from
the past 24 hours to the drinker’s life-
time. Similarly, the questions may
assess general alcohol consumption or
the individual consumption of specific
beverage types (e.g., beer, wine, or
spirits). The specific wording of ques-
tions also may vary among studies.
Survey findings indicate that the more
specific and detailed the questions are,
the higher the reported consumption.
Finally, the surveys may vary in scope:
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Some surveys may address only alco-
hol consumption, whereas other sur-
veys may assess all food and other
nutrient intake, as well as additional
health-related behaviors (e.g., smoking
and exercise), and include only a few
alcohol-specific questions. 

Why are the differences among assess-
ment instruments relevant to the dis-
cussion of moderate drinking? One
reason is that for a given drinker, differ-
ent questionnaires may elicit different
responses and therefore lead to varying
estimates of alcohol consumption for
that person. Furthermore, even if a
respondent provides identical answers,
differences in the scientific assumptions
and calculations associated with the
survey methods may produce variations
in the reported results. Studies compar-
ing the results obtained with different
assessment methods have noted many
differences in findings, including the
following (Rehm 1998). 

Questionnaires using the graduated
frequency approach consistently pro-
duce higher estimates of volume of
alcohol consumption than do QF
measures, particularly among heavier
drinkers. One of the reasons underly-
ing higher estimates with graduated
frequency measures is that such meas-
ures generally involve more questions
than do simple QF measures, particu-
larly for heavier drinkers. Survey re-
searchers have discovered that more
questions (and consequently more
answers) may lead to higher consump-
tion estimates, which are generally
considered to be more accurate.

Diary methods produce higher
estimates than do either QF or short-
term recall methods. For example, in
the previously mentioned study using
an automated interactive telephone
reporting system (Searles et al. 1995),
50 volunteers reported their daily alco-
hol intake for 112 consecutive days.
Other data collected by traditional
means immediately after study com-
pletion demonstrated that drinkers—
particularly heavier drinkers—retro-
spectively underreported their alcohol
consumption.

More detailed and specific questions
also elicit higher estimates of alcohol
consumption. For example, separate

QF questions for different periods
within a given timeframe (e.g., each
month within the past year) produce
higher estimates than does one global
QF question (e.g., consumption during
the entire year). Similarly, beverage-
specific questions or questions asking
for consumption in different contexts
(e.g., in bars, at home, or at parties
and celebrations) produce higher esti-
mates than do global questions asking
about total alcohol consumption.

QF measures that assess not only
typical alcohol amounts consumed
per occasion but also the frequency
and quantity of greater-than-normal
alcohol consumption yield higher
consumption estimates than do basic
QF questions, particularly when the
greatest amount consumed of each
beverage is specified.

The reported alcohol consumption
is likely to be higher if the respondent
perceives the assessment to be less
stigmatizing. For example, estimates
of alcohol consumption are higher
when alcohol-related questions are
part of a food-frequency survey than
when the same questions are posed in
an alcohol-specific survey.

Familiarity with these methodologi-
cal variations and their implications
can help scientists and other interested
readers understand and evaluate the
wide discrepancies found across vari-
ous studies that assess different drink-
ing levels and their consequences.

Assessment Mode

Alcohol surveys also vary in assessment
mode—that is, in the way in which
the survey is conducted (e.g., as a per-
sonal interview, self-administered
questionnaire, or telephone interview)
(Rehm 1998). In the past, most alcohol
surveys were conducted via face-to-face
interviews and therefore were labor
intensive and expensive. The rapid
progress in computer technology,
however, has led to the development
and use of computer-assisted telephone
interview systems. Because they are
considerably less costly than face-to-
face interviews, telephone surveys are
rapidly gaining popularity among 
survey researchers. Scientists are

divided as to whether the assessment
mode influences reported alcohol
consumption. Recent studies have
found no significant differences
between in-person and telephone
interviews on most measures of drink-
ing behavior (Greenfield et al. 1997;
Rehm 1998).

Self-Reports and Their Limitations

Most survey methods used to calcu-
late a person’s alcohol consumption
are based on information reported by
that person. Consequently, such sur-
veys are subject to both intentional
and unintentional errors of recall by
the respondent, potentially resulting
in inaccurate information. Although
similar inaccuracies also can occur with
self-reports of other health-related
behaviors (e.g., the consumption of
fruits and vegetables or the frequency
of exercising), the impact of inaccu-
rate reporting in studies of alcohol
and other drug use may be particu-
larly severe: One hallmark of alcohol
dependence (and other addictions) is
denial—that is, people who abuse or
are dependent on alcohol often deny
that they are having problems or that
alcohol is at the root of those prob-
lems. Consequently, those people may
grossly underestimate or lie about the
quantity and frequency of their alco-
hol consumption. 

For clinical purposes, however, accu-
rate and reliable information about a
person’s alcohol consumption is essen-
tial. For example, treatment providers
base various treatment decisions on the
drinking-behavior information provided
by patients. Consequently, inaccurate
information could result in suboptimal
treatment. The relevance of accurate
self-reports of alcohol consumption in
general population studies, however, is a
more complex issue. For many studies,
researchers examining drinking practices
in the general population may be satis-
fied with achieving ordinal validity—
that is, with being able to consistently
place people in the correct order of
drinking levels (i.e., whether a person is
at the lowest or highest end of the spec-
trum of alcohol consumption). For other
purposes, such as establishing threshold
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levels or risk levels for alcohol-related
health consequences, however, such an
approach may not be sufficient. To
establish the precise nature of the rela-
tionship between alcohol-consumption
levels and the risk for developing a cer-
tain disease, it is crucial that researchers
know the actual alcohol amounts con-
sumed (Midanik 1982). Nevertheless,
research to date investigating the associa-
tion between alcohol consumption levels
and various diseases has relied primarily
on self-reports of alcohol consumption.

Despite the limitations of self-reports,
studies examining the reliability and
validity of survey measures of alcohol
consumption have indicated high levels
of reliability—that is, when asked more
than once, people generally are consis-
tent in how much alcohol they report
using. In fact, in nutritional epidemiol-
ogy studies that investigated the con-
sumption of various food categories,
reported alcohol intake was particularly
reproducible compared with the reported
intake of other nutrients (Longnecker
et al. 1993). Validity estimates (i.e.,
estimates of whether the survey measures
actually provide accurate information
on drinking levels) are not always as high
as reliability estimates, but they generally
fall within the upper range of the validity
estimates of many comparable research
projects (Williams et al. 1985).

For some analyses, such as studies
investigating drinking consequences
(e.g., drinking and driving and other
alcohol-related injuries and violence)
not only the amount but also the pat-
tern of alcohol consumption is impor-
tant and should be assessed. For example,
imagine two people who consume
identical average volumes of alcohol
(e.g., 14 drinks per week). One person
consumes 2 drinks each evening,
whereas the other person ingests all
14 drinks within a few hours on a
Saturday night. That difference in
drinking pattern has considerable
implications for the drinkers with
respect to the likelihood of experienc-
ing negative outcomes, such as alcohol
poisoning or alcohol-related traffic
crashes. Unfortunately, little consen-
sus exists among scientists as to what
constitutes hazardous drinking and how
one can best measure drinking pat-

terns in general and hazardous drink-
ing patterns in particular. Researchers
have developed several definitions of
hazardous drinking, such as consump-
tion of five or more drinks on one
drinking occasion or being intoxicated

more than a certain number of times in
a given time period. Few studies, how-
ever, have compared the ability of those
various definitions to predict alcohol-
related outcomes or their usefulness in
shaping public health policy.

What Is Moderate
Drinking?

Not surprisingly, given the variability
in the definitions of one drink, the
numerous approaches to assessing
alcohol consumption, and the subjec-
tive interpretation of the word “moder-
ate,” definitions of “moderate drinking”
vary considerably among researchers.
In the English language, “moderate”
can be used as both a qualitative and a
quantitative term, but it generally car-
ries strong qualitative connotations. For
example, Webster’s dictionary (1966)
defines moderate as “characterized by
an avoidance of extremes of behavior;
observing reasonable limits, showing
discretion and self control” (p. 1451).
Based on this definition, most people
who consume alcohol would likely
consider themselves moderate drinkers,
regardless of the actual alcohol amounts
they consume.

Despite the rather vague definition of
“moderate,” alcohol survey researchers

use the term to describe certain drinking
levels. In their surveys, scientists must
classify the wide range of alcohol con-
sumption found in the population (e.g.,
from zero to more than 20 drinks per
day) into a manageable number of
drinking categories. One commonly
used scheme includes the categories of
abstainer, light drinker, moderate
drinker, and heavy or heavier drinker.
The definitions of each category, how-
ever, can vary among studies. For exam-
ple, Dawson and colleagues (1995)
proposed the following definitions,
where one drink is equivalent to 0.5 fl
oz alcohol: 

• Abstainer: drinks less than 0.01 fl
oz alcohol per day (i.e., fewer than
12 drinks in the past year)

• Light drinker: drinks 0.01 to 0.21
fl oz alcohol per day (i.e., 1 to 13
drinks per month)

• Moderate drinker: drinks 0.22 to
1.00 fl oz alcohol per day (i.e., 4 to
14 drinks per week)

• Heavier drinker: drinks more than
1.00 fl oz alcohol per day (i.e.,
more than 2 drinks per day).

To some degree, discrepancies in
the definition of moderate drinking
may result from the fact that some
people confuse the term with “social
drinking”—that is, drinking patterns
that are accepted by the society in
which they occur. Depending on the
society, however, those drinking levels
may not be moderate or risk free.

Even when a definition of moder-
ate drinking has been developed, that
definition may not apply equally to
all people or under all circumstances.
For example, although it may not be
harmful for a party’s host to consume
three or four drinks during the evening,
the same amount of alcohol when
consumed by a guest who plans on
driving home could place the guest at
risk for being in a car crash. Similarly,
a healthy woman will likely experience
no negative effects from drinking one
drink per day; however, if the woman
is pregnant, the same drinking level

Alcohol’s effects on
the drinker depend
to a large extent on
the blood alcohol
levels achieved 
after alcohol
consumption.
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may lead to adverse effects (i.e., fetal
impairment). 

In addition to the circumstances
under which drinking occurs, alcohol’s
effects on the drinker (e.g., on the abil-
ity to drive a car) depend to a large
extent on the blood alcohol levels (BALs)
achieved after alcohol consumption.
The same number of drinks, however,
will result in different BALs in a 150
pound (lb) and a 250 lb person. Even
people with identical body weights
can achieve different BALs because of
variations in the levels of water and fat
in the body, which primarily depend
on the drinker’s age and gender. Alcohol
is a small, water-soluble molecule that
is distributed throughout the body
water. Women tend to have propor-
tionately less body water and more
body fat than do men and therefore
may achieve higher BALs than do
men with the same body weight after
drinking the same alcohol amount.
Similarly, body water generally decreases
and body fat increases with increasing
age. As a result of these physiological
differences, the same number of drinks
will result in different BALs in a 140
lb woman and a 140 lb man, or in a
20-year-old man and a 60-year-old
man with identical body weights.

Moderate Drinking Guidelines

One of the most compelling reasons
for collecting data on alcohol con-
sumption and for developing models
of alcohol-related risks and benefits is
the desire to determine “safe” or “low-
risk” levels and patterns of alcohol
consumption2—that is, consumption
levels below which drinking is not
strongly associated with negative 
consequences. In fact, when people
ask, “What is moderate drinking?”
what they often really want to know is
how much alcohol is safe or sensible

to drink or how much they can drink
without being at high risk of incurring
negative consequences. 

Analyses of safe or low-risk drinking
levels can help formulate public health
policies, such as moderate drinking
guidelines, which have been developed
in many countries around the world.
In the United States, such guidelines
are included in the publication
Nutrition and Your Health: Dietary
Guidelines for Americans, a document
produced jointly by DHHS and
USDA. The Dietary Guidelines,
which are updated every 5 years, are
designed to inform the American pub-
lic about food choices that promote
health and prevent disease. With
respect to alcohol consumption, the
most recent edition states, “If you
drink alcoholic beverages, do so in mod-
eration” (DHHS and USDA 1995).
Moderation is defined as no more
than one drink per day for women
and no more than two drinks per day
for men. A drink is considered to be
12 oz regular beer, 5 oz wine, or 1.5 oz
80-proof distilled spirits. Those drink-
ing levels are considered a “ceiling,”
not a “floor”—that is, one can drink
less than those levels and still consider
oneself a moderate drinker.

The Dietary Guidelines also list sev-
eral categories of people who should
not drink at all. Those categories include
children and adolescents, people who
cannot keep their consumption mod-
erate, women who are pregnant or try-
ing to conceive, people who plan to
drive or participate in activities that
require attention or skill, and people
using over-the-counter and prescription
medications that interact with alcohol.
Finally, the Dietary Guidelines provide
specific recommendations for recover-
ing alcoholics and for people who have
family members with alcohol problems.

One of the challenges in developing
effective moderate drinking guidelines
is to communicate to the general pop-
ulation the plethora of underlying sci-
entific data regarding alcohol’s impact
on health. Several factors contribute
to the difficulty of this challenge. First,
many of the measures of alcohol use
in scientific studies cannot be converted
easily into information on what alco-

hol amount is “safe” to drink. Other
studies do not consider consumption
patterns. Second, many scientific stud-
ies are complex and are difficult to
communicate effectively to the public.
Third, numerous highly diverse risks
and benefits are associated with different
alcohol-consumption patterns, making
it difficult to develop succinct yet pre-
cise guidelines. The more comprehen-
sive the advice that is given, however,
the harder it is to communicate that
advice successfully. The average per-
son does not read through pages of
guidelines with numerous caveats and
qualifications but prefers simple and
unambiguous advice. Consequently,
to enhance the likelihood that a wide
audience will actually read and act
according to certain guidelines, those
guidelines must be short, concise, and
reader friendly. For example, in the
Dietary Guidelines, the alcohol guide-
lines take up only 2 pages in a 43-page,
easy-to-read booklet. 

Although concise guidelines are
most likely to be effective, they are also
associated with disadvantages. For
example, such guidelines do not allow
for delineating different definitions of
moderate drinking to encompass indi-
vidual variations or for describing the
scientific underpinning on which the
definitions are based. Instead, one
definition of moderate drinking that
applies to a broad segment of society
must be used. 

Conclusions

This article has reviewed some of the
difficulties associated with defining
drinking levels both in general and for
moderate drinking in particular. Some
of the difficulties encountered stem
from variations among researchers in
how they define a standard drink and
what drinking levels they consider to
be “moderate.” Consequently, readers
of scientific articles that explore vari-
ous aspects of moderate drinking
(including the remaining articles in
this journal issue) must pay careful
attention to the definitions used by
each author. 

2Because researchers do not know whether any
type of alcohol consumption is actually “safe,”
some organizations (e.g., the Canadian Addiction
Research Foundation and the Canadian Centre
on Substance Abuse) have adopted the term “low-
risk drinking.” This terminology implies that cer-
tain drinking levels are not strongly associated
with negative consequences and avoids use of the
term “safe drinking.”

What Is Moderate Drinking?
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Furthermore, although alcohol
research in general is becoming
increasingly sophisticated, the mea-
surement of alcohol consumption
remains imprecise. In alcohol epi-
demiology, differences abound in def-
initions, scientific assumptions (e.g.,
regarding the alcohol content of a
drink), and methods for calculating
drinking levels. Although no one
method or assumption is inherently
better or worse than another, substan-
tial differences in their use and in the
resulting findings exist. These differ-
ences may result in ambiguous or
even conflicting results and must be
taken into account in order to draw
valid conclusions or develop appropri-
ate guidelines. 

Finally, many studies that examine
alcohol consumption along with a
multitude of other factors related to
health outcomes are formulated and
analyzed by chronic disease epidemiolo-
gists and other researchers outside the
fields of alcohol epidemiology and sur-
vey research. Those scientists may not
be as attuned as alcohol researchers to
the numerous methodological subtleties
involved in measuring alcohol consump-
tion and thus may be more likely to
misinterpret some of the findings. 

Although moderate alcohol con-
sumption has long been sanctioned in
American society, its objective risks
and benefits are only now beginning
to be quantified. The field of alcohol
research, including studies on the effects
of moderate drinking, is advancing at
a dizzying pace. The development of
methods for accurately determining
people’s actual alcohol-consumption
levels and drinking patterns will greatly
enhance researchers’ ability to define

moderate drinking and to elucidate
the associated benefits and risks. ■

References
CLARK, W.B., AND MIDANIK, L. Alcohol use and
alcohol problems among U.S. adults: Results of
the 1979 national survey. In: Alcohol
Consumption and Related Problems. National
Institute on Alcohol Abuse and Alcoholism
Monograph No. 1. DHHS Pub No. (ADM)
82–1190. Bethesda, MD: the Institute, 1982. pp.
3–52.

DAWSON, D.A.; GRANT, B.F.; AND CHOU, P.S.
Gender differences in alcohol intake. In: Hunt,
W.A., and Zakhari, S., eds. Stress, Gender, and
Alcohol-Seeking Behavior. National Institute on
Alcohol Abuse and Alcoholism Research Mono-
graph No. 29. NIH Pub. No. 95–3893. Bethesda,
MD: the Institute, 1995. pp. 1–21.

DOERNBERG, D., AND STINSON, F.S. U.S. Alcohol
Epidemiologic Data Reference Manual, Volume 1:
U.S. Apparent Consumption of Alcoholic Beverages
Based on State Sales, Taxation, or Receipt Data.
Washington, DC: U.S. Government Printing
Office, September 1985. 

DUFOUR, M.; COLLIVER, J.; GRIGSON, M.B.; AND

STINSON, F.S. Use of alcohol and tobacco. In:
Cornoni-Huntley, J.C.; Huntley, R.R.; and
Feldman, J.J., eds. Health Status and Well-Being
of the Elderly. New York: Oxford University Press,
1990. pp. 172–183.

GRANT, B.F. Epidemiology. Annual Review of
Addiction Research and Treatment 3:71–86, 1994.

GREENFIELD, T.K.; MIDANIK, L.T.; AND ROGERS,
J.D. “Levels of Alcohol Consumption: Does Inter-
view Mode Make a Difference?” Paper presented
at the International Workshop on Consumption
Measures and Models for Use in Policy Develop-
ment and Evaluation, Bethesda, MD, 1997. 

LONGNECKER, M.P.; LISSNER, L.; HOLDEN, J.M.;
FLACK, V.F.; TAYLOR, P.R.; STAMPFER, M.J.; AND

WILLET, W.C. The reproducibility and validity 
of a self-administered semiquantitative food fre-
quency questionnaire in subjects from South Dakota
and Wyoming. Epidemiology 4(4):356–365, 1993.

MIDANIK, L. The validity of self-reported alcohol
consumption and alcohol problems: A literature
review. British Journal of Addiction 77:357–382,
1982.

MILLER, W.R.; HEATHER, N.; AND HALL, W.
Calculating standard drink units: International
comparisons. British Journal of Addiction 86:
43–47, 1991.

REHM, J. Measuring quantity, frequency, and vol-
ume of drinking. Alcoholism: Clinical and Experi-
mental Research 22(2):4S–14S, 1998.

SEARLES, J.S.; PERRINE, M.W.; MUNDT, J.C.; AND

HELZER, J.E. Self-report of drinking using touch
tone telephone: Extending the limits of reliable
daily contact. Journal of Studies on Alcohol 56:
375–382, 1995.

SOBELL, L.C., AND SOBELL, M.B. Alcohol con-
sumption measures. In: Assessing Alcohol Problems:
A Guide for Clinicians and Researchers. National
Institute on Alcohol Abuse and Alcoholism
Treatment Handbook Series 4. Bethesda, MD:
the Institute, 1995. pp. 55–73.

TURNER, C. How much alcohol is in a ‘standard
drink’? An analysis of 125 studies. British Journal
of Addiction 85:1171–1175, 1990.

U.S. Department of Health and Human Services
and U.S. Department of Agriculture (USDA).
Nutrition and Your Health: Dietary Guidelines for
Americans. 4th ed. Home and Garden Bulletin
No. 232. Washington, DC: USDA, 1995.

Webster’s Third New International Dictionary.
Springfield, MA: G.C. Merriam Company
Publishers, 1966.

WILLETT, W.C.; SAMPSON, L.; AND BROWN,
M.L. The use of a self-administered questionnaire
to assess diet four years in the past. American
Journal of Epidemiology 127:188–199, 1988.

WILLIAMS, G.D.; AITKEN, S.S.; AND MALIN, H.
Reliability of self-reported alcohol consumption
in a general population survey. Journal of Studies
on Alcohol 46:223–227, 1985.

WILLIAMS, G.D.; STINSON, F.S.; SANCHEZ, L.L.;
AND DUFOUR, M.C. Surveillance Report No. 43.
Apparent Per Capita Alcohol Consumption:
National, State and Regional Trends, 1977–95.
Bethesda, MD: National Institute on Alcohol
Abuse and Alcoholism, 1997.




