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Foreword

The purpose of this publication is to consolidate in a single volume more than 40 journal articles based on data
from the 1992 National Longitudinal Alcohol Epidemiologic Survey (NLAES) of the adult population of the
United States. It is intended as a companion to Drinking in the United States: Main Findings From the 1992
National Longitudinal Alcohol Epidemiologic Survey, a compilation of NLAES data tables published by the
National Institute on Alcohol Abuse and Alcoholism (NIAAA) in 1998 (NIH Publication No. 99-3519).

The articles gathered in this volume (all authored or co-authored by staff of NIAAA’s Division of Biometry
and Epidemiology) originally appeared in more than a dozen scientific journals over the last 8 years. They ad-
dress topics including alcohol consumption patterns, alcohol dependence and abuse, medical consequences of al-
cohol consumption, family history of alcohol problems, alcohol and depression, alcohol and smoking, and
treatment for alcohol dependence. Yet scientists, educators, and students seeking to understand the distribution
of alcohol consumption and problems in the United States and wanting to identify studies based on this large
and comprehensive national survey are hard-pressed to do so. A search of online bibliographic databases using
the search terms “NLAES” or “National Longitudinal Alcohol Epidemiologic Survey” yields only a fraction of
the articles actually published. Searches using other, more general, terms yield only some of them. Thus, in the
absence of this compilation of NLAES articles, the full range of scientific knowledge and insight gained (to date)
from analysis of the NLAES data might be known only to a small number of scientists and to persons already in-
terested in the epidemiology of alcohol consumption and problems who also are skilled in bibliographic research.

We hope this compilation will help realize the potential of the NLAES for guiding the professional education
of physicians, epidemiologists, and other scientists; informing the deliberations of public health officials and policy-
makers; and influencing the future of epidemiologic research.

Mary C. Dufour, M.D., M.P.H.

Assistant Surgeon General, USPHS

Deputy Director

National Institute on Alcohol Abuse
and Alcoholism

Vil
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and Alcoholism (NIAAA) conducted the National

Longitudinal Alcohol Epidemiologic Survey
(NLAES), the most ambitious and comprehensive
survey of its type ever performed. The NLAES included
extensive questions about alcohol consumption. In
addition to items designed to provide psychiatric
classifications of alcohol- and drug-use disorders and
major depression, the survey included items to capture
information on a family history of alcoholism, alcohol
and drug treatment, health conditions, and basic
demographic characteristics. Direct face-to-face
interviews were held with 42,862 respondents, 18 years
of age and older, and living in the contiguous United
States and the District of Columbia. The household
response rate was 91.9 percent and the person response
rate was 97.4 percent.

In 1992, the National Institute on Alcohol Abuse

The major purposes of the NLAES were to:

e determine the prevalence of various drinking
levels, alcohol use disorders, and their associated
disabilities;

e identify risk factors associated with the initiation

and /or maintenance of various drinking levels, al-
cohol use disorders, and their associated disabilities;

® determine the economic impact of alcohol and
drug use disorders on impaired productivity in
the workplace;

e examine the relationships between alcohol use
disorders and their associated disabilities, including
drug use disorders, major depression and physical
disorders;

e cstimate the size, characteristics, and time trends
of populations of special concern, including people
who abuse alcohol and other drugs and people in
the general population who are otherwise im-
paired by alcohol and drug abuse;

e provide more complete recording and tabulation
of the consequences of alcohol and drug abuse;

e develop and implement a comprehensive data capa-
bility for alcohol and drug abuse and dependence;

e obtain information on alcohol and drug treat-
ment utilization among people in the general
population who are not represented in periodic
surveys of treatment facilities or populations in
treatment;

provide information concerning access and barriers
to alcohol-related treatment services, particularly
among low-income groups, women, young
adults, and minorities; and

determine the number of people in the popula-
tion who are in need of, but not currently receiv-
ing, treatment for alcohol and /or drug abuse and
dependence and their associated disabilities.

NLAES DESIGN

The NLAES featured a complex multistage design.
Primary sampling units (PSUs) were stratified accord-
ing to sociodemographic criteria and were selected
with probability proportional to size. Approximately
200 PSUs were included in the 1992 NLAES sample,
52 of which were self-representing—that is, selected
with certainty. Within PSUs, geographically defined
secondary sampling units, referred to as segments,
were selected systematically. Oversampling of the
Black (i.e., African American) population was accom-
plished at this stage of sample selection. The decision
to oversample the Black population was based on the
fact that higher rates of alcohol-related disease (i.e.,
liver cirrhosis) are observed in that particular group.
Segments next were divided into clusters of approx-
imately four to eight housing units, and all occupied
housing units were included in the NLAES. Within
each household, 1 randomly selected respondent, 18
years of age or older, was chosen to participate in the
survey. Oversampling of young adults, 18-29 years of
age, was accomplished at this stage of the sample selec-
tion to include a greater representation of this heavy
drinking population subgroup. This subgroup of
young adults was sampled at a ratio of 2.25 to 1.00.
Because of the complex survey design of the
NLAES, variance estimation procedures that assume a
simple random sample could not be employed.
Research has shown that clustering and stratification of
the NLAES sample may result in standard errors much

Xi



1992 National Longitudinal Alcohol Epidemiologic Survey

larger than those obtained with a simple random sam-
ple of equal size. To take into account the NLAES
sample design, all standard errors were generated with
software programs that use appropriate statistical tech-
niques to adjust for sample design characteristics.

CoMPILATION OF NLAES INFORMATION

In publishing this collection of articles based on the
NLAES, NIAAA has two key objectives. The first is to
provide a comprehensive compilation of research arti-
cles prepared by staff within NIAAA’s Division of
Biometry and Epidemiology. This monograph serves
as a companion volume to the NLAES data com-
pendium, Drinking in the United States: Main
Findings From the 1992 National Longitudinal Alcobol
Epidemiologic Survey, published in 1998. The second
objective is to disseminate these basic findings as
widely as possible, with a view toward stimulating ideas
for future studies that, ultimately, will be useful in bet-
ter understanding alcohol use, abuse and dependence
and their associated physical and psychiatric disorders.

SUMMARY OF FINDINGS

This monograph is divided into 11 main chapters, each
of which details an important aspect of the NLAES
survey. The following sections briefly summarize the
results of each chapter.

CHAPTER 1. ALcoHOL CONSUMPTION
PATTERNS

General population surveys such as the NLAES are an
invaluable source of data on alcohol consumption.
Unlike sales data, which estimate only the total volume
of alcohol consumed, survey data on alcohol consump-
tion provide estimates of drinking status (e.g., abstain-
ers, current drinkers, former drinkers) and drinking
patterns (e.g., overall frequency of drinking, usual and
largest quantities consumed, and frequency of haz-
ardous drinking). Also, because survey data are linked
with other individual-level data, they describe varia-
tions in consumption among different groups of
drinkers and can be used to study the association be-
tween alcohol intake and different types of alcohol-
related outcomes.

Subgroup Variation in U.S. Drinking Pattevns:
Results of the 1992 National Longitudinal Alcobol
Epidemiologic Study—provides an overview of U.S.
drinking patterns within various sociodemographic
subgroups of the adult population. Those results indi-
cate that 44.4 percent of adults 18 years of age and
over were classitied by the NLAES as current drinkers,

that is, as having consumed at least 12 alcoholic drinks
in the year preceding interview. An additional 21.6
percent were classified as former drinkers, and 34.0
percent were classified as lifetime abstainers who had
never consumed 12 or more drinks in a single year.
The prevalence of current drinking decreased with age
but increased with education and income, was higher
for men than women, was reduced among Black and
Hispanic adults, and varied according to marital status
and place of residence. Among current drinkers, heavy
drinking tended to be most common below age 30,
among men, and among people with relatively low lev-
els of education and income.

Beyond Black, White and Hispanic: Race, Ethnic
Origin and Drinking Pattevns in the United States—
examines variations in consumption by race and ethnic
origin in greater detail. The findings suggest that cul-
tural forces exert a strong influence on drinking behav-
ior and that those forces may persist even after many
generations of presumed acculturation. This paper re-
ports that among Whites, those of Hispanic and Native
American origin were the least likely to drink but con-
sumed the most alcohol on days when they did drink.
Whites of Southern and Eastern European descent
tended to have more moderate drinking patterns and to
consume more wine than those of Northern and Central
European origin. Among both Blacks and Hispanic
Whites, those of Caribbean ancestry demonstrated the
most moderate drinking patterns. Within the category
of “other” race (e.g., neither Black nor White) people of
Asian origin (with the exception of those from Japan)
were the most moderate drinkers. Although some of the
Black/White differences disappeared after adjusting for
marital status, income, and education, most of these dif-
ferences by ethnic origin remained significant even after
accounting for those factors.

Temporal Drinking Patterns and Varviation in
Social Consequences—describes a unique feature of the
NLAES—the inclusion of questions regarding days of
the week and times of day when drinking took place.
Among regular drinkers who did not restrict their
drinking to a few special occasions, 60.3 percent typi-
cally did not drink until 6:00 p.m. or later. Less than
one-tenth reported usually drinking before 3:00 p.m.,
and only 1.2 percent drank before 11:00 a.m. Late-
night drinking (between midnight and 6:00 a.m.) was
reported by 7.7 percent of drinkers overall and was
most common among young, unmarried, and heavy-
volume drinkers. Among late-night drinkers, the rates
of interpersonal problems and hazardous alcohol use
were tripled; the rates of job, school, and legal prob-
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Introduction

lems were even more sharply increased. After adjusting
for other individual characteristics, late-night drinking
remained a significant predictor of all outcomes except
legal problems, and interactions between the timing of
drinking and other factors suggested that the impor-
tance of timing may be affected by where and with
whom drinking takes place.

Drvinking Patterns Amonyg Individuals With and
Without DSM-1V Alcohol Use Disorders—documents
differences in 11 measures of past-year alcohol con-
sumption among 3 groups of drinkers. The groups in-
cluded (1) those who did not meet the DSM-IV
criteria for either past-year alcohol abuse or depen-
dence, (2) those with abuse only, and (3) those with
dependence (with or without abuse). For all measures
of quantity and frequency of drinking, including fre-
quency of heavy drinking, intoxication, daily drinking,
and drinking on weekdays and in the morning, the val-
ues for abusers were approximately midway between
those for people without any disorder and those with
dependence. Of the 11 measures that were examined,
frequency of intoxication showed the strongest associa-
tion with the probability of having an alcohol use dis-
order. Variations in consumption by age, gender, and
race/cthnicity were similar for people with and with-
out alcohol disorders, suggesting that the cultural,
physiological, and normative factors that influence al-
cohol consumption exert an influence even in the pres-
ence of abuse and dependence and should be
considered when designing approaches to treatment.

CHAPTER 2. ALCOHOL DEPENDENCE AND ABUSE

In addition to items on alcohol consumption, the
NLAES was the first nationwide household survey to in-
clude a fully structured diagnostic interview for alcohol
use disorders based on the most recent criteria from the
Dingnostic and Statistical Manual of Mental Disorders,
Fourth Edition (DSM-IV) (American Psychiatric
Association, 1994). These items allowed for classification
of respondents as meeting criteria for alcohol dependence
or alcohol abuse in the year immediately before the inter-
view and/or at any time before that year.

Prevalence of DSM-IV Alcohol Abuse and
Dependence: United States, 1992—was the first paper
to publish national one-year prevalence estimates of
D S M - I A%
alcohol dependence, alcohol abuse, or both, for the
total adult U.S. population. The prevalence estimate
for combined alcohol abuse and dependence was 7.4
percent (representing 13.76 million people).
Prevalence was greater among males (11.0 percent)

than females (4.1 percent) and among nonBlacks (7.7
percent) than among Blacks (5.3 percent). Prevalence
for males was 22.1, 10.7, 5.6, and 1.2 percent for ages
18 to 29, 30-44, 45-64, and 65 and older, respec-
tively; prevalence for females was 9.9, 4.0, 1.5, and 0.3
percent for ages 18 to 29, 3044, 45-64, and 65 and
older, respectively.

Prevalence and Corvelates of Alcohol Use and DSM—
IV Alcohol Dependence in the United States: Results
of the National Longitudinal Alcohol Epidemiologic
Survey—presents updated estimates of the prevalence,
and examines the correlates, of alcohol use and DSM—
IV alcohol dependence. The prevalence of lifetime al-
cohol use was 66.0 percent, with 44.4 percent of the
respondents reporting regular alcohol use during the
past 12 months. Lifetime and 12-month prevalence of
alcohol dependence were estimated at 13.3 percent
and 4.4 percent, respectively. Men were significantly
more likely than women to use alcohol, and alcohol
use and dependence were much more common among
cohorts born after Prohibition and after World War II.
Members of the youngest cohorts, between the ages of
18 and 34 years at the time of the interview, were
more likely to use drugs, to become dependent, and to
persist in dependence compared to the older cohorts.
In addition, the conditional probability of dependence
among users was greatest in Cohort 1 (born between
1968 and 1974) after early adolescence, compared to
Cohort 2 (born between 1958 and 1967), despite the
finding that the probability of lifetime use was lower in
Cohort 1 compared to Cohort 2. The sociodemo-
graphic covariates of first-time use, onset of depen-
dence, and persistence of dependence varied as a
function of the stage of progression. Implications of
these findings are discussed in terms of changes over
time in drinking patterns, dependence liability, and
vulnerability among recent alcohol users.

Gender Differences in the Risk of Alcohol
Dependence: United States, 1992—reveals that 23.7
percent of male lifetime drinkers and 15.4 percent of
female lifetime drinkers met DSM-IV criteria for life-
time alcohol dependence (i.e., dependence during the
year preceding the interview or in any 12-month pe-
riod prior to that year). The median interval from first
drink to onset of dependence was 3.6 years for men
and 3.0 years for women. After using survival tech-
niques to adjust for potential gender differences in ex-
posure to risk of developing alcohol dependence, the
cumulative conditional probability of having experi-
enced onset of dependence was 35.1 percent for men
and 24.6 percent for women. The conditional proba-
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bility of onset of dependence was equal for men and
women in the first year after initiation of drinking,
about 30 percent higher for men in the period 1 to 4
years after the first drink, and about 45 percent higher
for men thereafter. After using proportional-hazards
models to adjust for the effects of age cohort, race and
cthnicity, family history of alcoholism, and age at first
drink, these period-specific risk ratios remained virtu-
ally unchanged. When a measure of average daily
ethanol intake during periods of heaviest consumption
was included, it rendered most of the gender differ-
ences statistically insignificant. Results revealed a
slightly elevated risk of dependence in women within
the first year after initiation of drinking among the
heaviest drinkers. The excess risk of dependence in
men was mostly limited to those with average daily in-
takes of less than one ounce of ethanol. These results
suggest that different frequencies of binge drinking
might help to account for gender differences and that
men’s and women’s relative risks of developing alcohol
dependence may vary as a function of lifecycle state,
with men’s greatest risk occurring during the col-
lege /young adult years.

Age at Onset of Alcobol Use and Its Association With
DSM-1V Alcohol Abuse and Dependence: Results From
the National Longitudinal Alcohol Epidemiologic
Survey—focuses on data from 27,616 current and for-
mer drinkers in the NLAES to examine the relation-
ship between age at first-time use of alcohol and the
prevalence of lifetime DSM-IV alcohol abuse and alco-
hol dependence among all U.S. adults 18 years of age
and over and within subgroups defined by sex and
race. The rates of lifetime dependence declined from
more than 40 percent among people who started
drinking at age 14 or younger to roughly 10 percent
among those who started drinking at age 20 or older.
The rates of lifetime abuse declined from just over 11
percent among those who initiated use of alcohol at
age 16 or younger to approximately 4 percent among
those whose onset of use was at age 20 or older. After
using multivariate logistic regression models to adjust
for potential confounders, the odds of dependence de-
creased by 14 percent with each increasing year of age
at onset of use, and the odds of abuse decreased by 8
percent.

Comorbidity Between DSM-IV Alcohol and Drug Use
Disorders: Results From the National Longitudinal
Alcohol Epidemiologic Survey—examines the comor-
bidity (or simultancous occurrence) of DSM-IV alco-
hol and drug use disorders (abuse only, dependence
only, and combined abuse/dependence). The study

reviews the following drugs: any drug, prescription
drug, sedative, tranquilizer, amphetamine, cannabis
(marijuana), cocaine, and hallucinogens. The preva-
lence of any drug use disorder with a history of an al-
cohol use disorder was 23.1 percent, compared with 2.3
percent among respondents who did not have an alco-
hol use disorder. Virtually all odds ratios for specific
drug groups were significantly greater than 1.0, demon-
strating that the comorbidity of alcohol and drug use
disorders is pervasive in the general population.

Alcobol and Drug Use, Abuse, and Dependence
Among Welfare Recipients—presents national esti-
mates of heavy drinking, drug use, and alcohol and
drug abuse and/or dependence among recipients of
selected welfare programs. Small percentages of
AFDC, WIC, food stamp, SSI, and Medicaid recipients
were heavy drinkers (6.4 to 13.8 percent), used drugs
(3.8 to 9.8 percent), or abused or were dependent on
alcohol (4.3 to 8.2 percent) or other drugs (1.3 to 3.6
percent). These rates among welfare recipients were
similar to NLAES national estimates for heavy drinking
(14.5 percent), any drug use (5.0 percent), alcohol
abuse and/or dependence (7.4 percent) and drug
abuse and/or dependence (1.5 percent). Those rates
also were comparable to rates of heavy drinking (14.8
percent), drug use (5.1 percent), alcohol abuse and /or
dependence (7.5 percent), and drug abuse and/or
dependence (1.5 percent) among the subpopulation of
the United States not receiving welfare benefits.
Although a minority of welfare recipients were shown
to have alcohol or drug problems, substance abuse
prevention and treatment services are needed among
high-risk sub-groups of this population.

CHAPTER 3. MEDICAL CONSEQUENCES OF
ArLcoHOL CONSUMPTION

The NLAES included questions about 22 specific
medical conditions. Respondents were asked if they
ever had the condition, if they had the condition in the
last 12 months, how old they were when they first had
the condition, and if the condition had been diagnosed
or confirmed by a physician. These items provide a
strong basis for looking at alcohol’s effect on health.

Medical Consequences of Alcobol Consumption—
United States, 1992—cxamines the relationship of vari-
ous health problems to drinking level. Respondents
were classified as lifetime abstainers (i.c., those who
never had 12 or more drinks in any one year), former
drinkers (i.e., those who had 12 or more drinks in at
least one year but not in the last 12 months), light
drinkers (i.c., those who had an average of less than 3
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drinks per week), moderate drinkers (i.c., those who had
3 to 14 drinks per week), moderately heavy drinkers
(i.e., those who had more than 2 but less than 5 drinks
per day), or very heavy drinkers (i.e., those who aver-
aged 5 or more drinks per day). Results showed that
lifetime abstainers and very heavy drinkers had a signifi-
cantly elevated prevalence of coronary heart discase
compared to light and moderate drinkers. Very heavy
drinkers also had greater risk than other groups for dis-
cases of the liver or pancreas and certain types of cancer.

Alcoholic Beverage Prefevence and Risks of Alcohol-
Related Medical Consequences: A Preliminary Repovt
From the National Longitudinal Alcohol
Epidemiologic Survey—examines morbidity associated
with different types of alcoholic beverage (e.g., beer,
wine, distilled spirits). Drinking levels in this study were
defined as in the study mentioned above with the fol-
lowing differences: light-to-moderate drinkers con-
sumed an average of up to 1.0 ounces of ethanol (or 2
standard drinks) per day for men and 0.5 ounces per
day for women; heavy drinkers drank more than 1.0
but no more than 2.5 ounces per day for men and
more than 0.5 but no more than 1.67 ounces per day
for women; respondents with average consumption lev-
els that were greater than heavy were classified as very
heavy drinkers. Beverage preference was assigned to re-
spondents with more than 85 percent of total ethanol
intake from one specific type of alcohol beverage. The
findings showed that the rates of various physical disor-
ders tended to be lower among beer and wine drinkers
than among abstainers or distilled-spirits drinkers.

CHAPTER 4. FAMILY HISTORY OF ALCOHOL
PROBLEMS

Both genetic and environmental exposure to alcoholic
relatives appears to increase the risk that a person will
become dependent on alcohol at some time in his or
her life. Family, twin, and adoption studies have con-
sistently documented familial aggregation of alcohol
problems, and the role of family history appears to be
particularly strong in early onset alcoholism. The
NLAES classification of alcohol use disorders in survey
respondents, coupled with respondent reports of alco-
hol problems in 18 different types of first- and second-
degree blood relatives, have been used to study the
role of family history of alcoholism in several ways.

Estimates of U.S. Childven Exposed to Alcohol Abuse
and Dependence in the Family—links data on alcohol
use disorders in NLAES respondents with information
on other household members to yield estimates of the
number of children in the United States who are ex-

posed to alcohol abuse and dependence in the family.
This study found that 9.7 million children 17 years of
age and younger (roughly 15 percent of all children in
this age range) were living in households containing
one or more adults with alcohol abuse or dependence.
In most cases (70.4 percent), the adult with alcohol
problems was a parent; in other cases, abuse and/or de-
pendence was present in siblings, other relatives living
in the household, or unrelated adult housechold mem-
bers. In addition, 28.0 million children (43 percent)
lived in households where at least one adult had at
some point in his or her life abused or been dependent
on alcohol, although not necessarily during the child’s
lifetime. Thus the true estimate of the number of chil-
dren exposed to alcohol problems in the home is some-
where between 9.7 and 28.0 million.

The Impact of a Family History of Alcobolism on the
Relationship Between Age at Onset of Alcohol Use and
DSM-1V Alcohol Dependence: Results From the
National Longitudinal Alcobhol Epidemiologic
Survey—examines the impact of familial alcoholism on
the relationship between age at onset of drinking and the
risk of subsequently developing alcohol dependence.
These results found that both age at onset of alcohol use
and family history of alcoholism were strongly and inde-
pendently associated with the risk of dependence. People
who began drinking before age 14 were almost 4 times
more likely to become alcoholic than those who began
drinking at age 21 or older. This finding held true for
people with and without a family history of alcoholism.
Similarly, people with a family history of alcoholism were
approximately twice as likely to become dependent
themselves, regardless of the age at which they started
drinking. This finding suggests that carly drinking is not
merely a manifestation of an underlying familial propen-
sity to alcohol problems, but rather a separate and poten-
tially modifiable risk factor for alcoholism.

The Link Between Family History and Early Onset
Alcoholism: Earvlier Initiation of Dvinking or Move
Rapid Development of Dependence?—investigates the
especially strong link between a family history of alco-
holism and early—as opposed to late—onset alco-
holism. The paper probes whether this link reflects the
influence of earlier initiation of drinking, or a more
rapid progression from drinking to dependence among
people with positive family histories. The study found
that having a high proportion of alcoholic relatives
more strongly increased the risk of initiating drinking
at an ecarly age than it did at later ages. People with al-
coholism in 25 percent of their relatives were 2.2 times
more likely to start drinking before age 15 than were
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people without alcoholic relatives, but their risk was
only 1.3 times as great for starting to drink at ages 18
and older. After accounting for age at initiation of
drinking, the direct effect of familial alcoholism on the
risk of developing dependence increased over time.
That is, people with a positive family history of alco-
holism had a greater excess risk of developing depen-
dence 5 or more years after the onset of drinking than
they did within the first 5 years of drinking. Thus the
association between familial alcoholism and early onset
alcohol dependence primarily appears to reflect initia-
tion of drinking at earlier ages. This suggests that not
only genetic but also environmental factors, such as
availability of liquor and poor supervision of youth,
may help to explain the association between family his-
tory and early onset alcoholism.

CHAPTER 5. ALCOHOL AND DEPRESSION

The NLAES included questions designed to facilitate
assessment of DSM-IV major depression. Diagnoses of
major depression required the presence of at least five
depressive symptoms (necessarily including depressed
mood or loss of pleasure and interest) nearly every day
for most of the day for at least the same 2-week pe-
riod. In contrast to the earlier DSM-III-R definition
of major depression, social and/or occupational dys-
function also must have been present during the dis-
turbance, and episodes of DSM-IV major depression
exclusively resulting from bereavement and physical ill-
ness were excluded.

Comorbidity Between DSM—IV Alcohol Use Disorders
and Major Depression: Results of a National Survey—
explores detailed patterns of comorbidity between
DSM-IV alcohol use disorders and major depression
using a representative sample of the United States pop-
ulation. Comorbidity rates and associations between
DSM-1IV alcohol use disorders and major depression
were expressed as odds ratios with confidence intervals
adjusted for the complex design characteristics of the
NLAES. Comorbidity analyses were presented accord-
ing to sex, ethnicity, and age for past-year, prior-to-
past-year, and lifetime diagnoses. Virtually all odds
ratios were significantly greater that 1.0, demonstrating
that comorbidity of alcohol use disorders and major de-
pression is pervasive in the general population. The
magnitude of the association remained stable across the
three time frames examined, but diagnostic and sub-
group variations in comorbidity were noted. The asso-
ciation between alcohol dependence and major
depression was greater than the association between al-
cohol abuse and major depression. Further, the associa-

tion between alcohol abuse and major depression was
consistently greater for women and Blacks, compared
to their male and nonBlack counterparts.

The Relationship Between DSM-1IV Alcohol Use
Disorders and DSM-IV Major Depression:
Examination of the Primary-Secondary Distinction in
a Generval Population Sample—describes the primary-
secondary distinction with respect to DSM-IV alcohol
use disorders and major depression. Respondents in-
cluded primary (onset of first episode of depression pre-
ceded onset of alcohol use disorder), secondary (onset of
first episode of alcohol use disorder preceded onset of de-
pression), and concurrent (first episodes of depression and
alcohol use disorder occurred at same age) depressives;
those with major depression only; and those with alcohol
use disorders only. The respondents were compared on a
large number of variables, including sociodemographic,
alcohol-related, depression-related, and drug-related. One
of the most significant findings from this study was that
primary depressives had more serious episodes of major
depression than any other group. Respondents in the pri-
mary depression group reported a greater number of
episodes of depression, a greater number of depressive
symptoms, and were significantly more likely than the other
depressive groups to report suicidal thinking, ideation, or
attempts during their worst period of depression.

Gender Diffevences in DSM-IV Alcohol Use Disovders
and Majov Depression as Distributed in the General
Population: Clinical Implications—examines gender
differences within and between five groups of subjects
drawn from a large representative sample of the U.S. pop-
ulation and classified as having either major depression
only; alcohol use disorder only; or primary, secondary, or
concurrent depression. This study sought to determine if
these diagnostic profiles were (1) consistent with those
drawn on clinical samples and (2) suggestive of potential
clinical implications. Respondents who met DSM-IV cri-
teria for classification into these five mutually exclusive
groups were compared within and between groups by
gender on the characteristics of each disorder. The results
were consistent with those of other studies: (1) gender
distributions of alcohol use disorder and depressive disor-
der remained nearly mirror opposites, and (2) the severity
of comorbid disorders was greater than the severity of ei-
ther condition when it occurred alone. Findings of partic-
ular interest were that the synergistic effects of an alcohol
and a depressive condition operate equally for both men
and women with concurrent depression. This points to
the necessity of attending carefully to gender biases when
dealing with comorbid conditions, lest alcoholism in the
presence of depression not be taken seriously enough in
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women and vice versa in men. Additionally, women
with primary depression are at high risk for suicide and
thus may require special attention in the evaluative
phase of treatment.

Family History of Alcoholism and Gender: Their
Combined Effects on DSM—-IV Alcohol Dependence
and Major Depression—uses multiple logistic regres-
sion models to assess the extent of familial alcoholism;
to examine its association with the odds of DSM-IV
lifetime alcohol dependence, major depression, and
their comorbid occurrence; and to determine gender
differences in the magnitude of this association. After
adjusting for potential confounders, family history satu-
ration (i.e., the proportion of alcoholic first- and second-
degree relatives) was associated with increased odds of
dependence only, depression only, and all primary-
secondary concurrent combinations. The estimated ef-
fects were greatest for comorbid dependence and de-
pression, next highest for dependence only, and lowest
for depression only. Differences in odds ratios among
these groups increased with the degree of family history
saturation but were statistically significant at all levels of
saturation. The effects of family history were greater for
men than women for primary depression, but only at
the higher levels of saturation. Among people with life-
time major depression, family history of alcoholism had
a positive independent association with the conditional
odds of having experienced comorbid alcohol depen-
dence. It had a weaker but significant association with
the odds of comorbid depression conditional upon hav-
ing experienced dependence, and this association was
stronger among men than among women. For most
outcomes, family history effects were stronger for pater-
nal male and maternal female relatives than for paternal
female and maternal male relatives.

Familial Aggregation of DSM-IV Alcohol Use
Disovdervs: Examination of the Primary-Secondary
Distinction in a Geneval Population Sample—uses
NLAES data to explore the familial aggregation of al-
coholism in subgroups of men and women classified
with respect to the primary-secondary distinction as it
relates to DSM-IV major depression and alcohol use
disorders. The risk of alcoholism among first- and second-
degree relatives was examined among the following
comorbid subgroups: (1) those with primary major de-
pression and secondary alcohol use disorder; (2) those
with secondary major depression and primary alcohol
use disorder; and (3) those in which the onset of alco-
hol use disorder and major depression were concur-
rent. For comparison, there were two groups of
respondents with major depression only and normal

control subjects. The study focused on whether the re-
sults of familial aggregation studies supporting the in-
dependent transmission of alcoholism and major
depression could be confirmed. Results showed signifi-
cantly greater aggregate rates of alcoholism among
first- and second-degree relatives of men and women
with major depression only, compared with normal
control subjects. This finding suggests that alcoholism
and major depression may be alternate manifestations
of the same underlying disorder. The discrepancy be-
tween clinical research findings and this general popu-
lation study provides support for the hypothesis that
alcoholism and depression are similar disorders and es-
tablishes the relevance of the primary-secondary dis-
tinction in studies of familial aggregation.

CHAPTER 6. ALCOHOL AND SMOKING

Studies of clinical samples, adolescents, college stu-
dents, and the general adult population have all con-
firmed a positive association between drinking and
smoking. Drinkers are more likely than nondrinkers to
be smokers and vice versa, and using either of these
substances increases the risk of starting and continuing
to use the other. Among the factors that may help to
explain this association are cross-tolerance (using ei-
ther substance increases tolerance to the other), shared
genetic and environmental influences, and the ability
of each substance to counteract some of the adverse ef-
fects of the other. Also, ethanol may affect nicotine
metabolism, and disinhibition from alcohol use may
counteract restraints against smoking. Data from the
NLAES have been used to study the relationship be-
tween drinking and smoking from two difterent per-
spectives—considering smoking as a risk factor for
developing alcohol use disorders and considering
drinking as a risk factor for continued smoking.

Drinking as a Risk Factor for Sustained Smoking—
examines the prevalence and characteristics of alcohol use
disorders as a function of age at onset of smoking. These
results found that the prevalence of lifetime alcohol depen-
dence increased from 7.8 percent among lifetime non-
smokers to 12.4 percent in people who started smoking at
age 17 or older, 18.9 percent of those who initiated smok-
ing at ages 14 to 16 and 28.6 percent of those who started
smoking at age 13 or younger. Similar linear patterns
linked age at onset of smoking with the risk of lifetime al-
cohol abuse, the duration and severity of abuse and depen-
dence episodes, and history of treatment for alcohol use
disorders. In addition, the proportion of alcoholic relatives
and volume of alcohol consumption in the past year and
during the period of heaviest drinking were greater for

Xvii



1992 National Longitudinal Alcohol Epidemiologic Survey

smokers than nonsmokers and were greatest among those
who started smoking at the youngest ages.

Age at Smoking Onset and Its Association With
Alcobol Consumption and DSM-IV Alcohol Abuse
and Dependence: Results From the National
Longitudinal Alcobol Epidemiologic Survey—exam-
ines smoking as a function of drinking status, volume,
and pattern, considering both lifetime and past-year
time frames. The study found that past-year and for-
mer drinkers were twice as likely as lifetime abstainers
(or nondrinkers) to have ever smoked, 59.9 percent
and 63.3 percent, versus 28.2 percent. In addition, the
prevalence of lifetime smoking rose from 49.1 percent
among those who were light drinkers during their pe-
riod of heaviest drinking to 72.9 percent for those who
were heavy drinkers. More than two-thirds of people
with lifetime alcohol abuse or dependence were life-
time smokers, compared to less than half of those
without an alcohol use disorder. Heavy drinkers and
people with alcohol abuse or dependence also were the
more likely to smoke on a daily basis, to smoke more
cigarettes on days when they did smoke, and were the
least likely to have stopped smoking. The patterns
were similar when past-year rather than lifetime mea-
sures were examined. In addition to smoking cessation
being negatively associated with volume of alcohol
consumption and alcohol use disorders in the past
year, the likelihood of stopping smoking also decreased
as the number of heavy drinking (i.c., five or more
drinks) days increased. These findings—which link
smoking cessation with volume of alcohol intake, fre-
quency of heavy drinking, and alcohol use disorders—
support virtually all of the existing proposed
mechanisms for the association of smoking and alco-
hol.

CHAPTER 7. DRUG DEPENDENCE AND ABUSE

The NLAES included questions that allowed for the
assessment of DSM-IV drug use disorders. With ap-
propriate algorithms, these items could classify respon-
dents as meeting criteria for DSM-IV past-year and
prior-to-past-year drug abuse or dependence for the
following eight categories of drugs: sedatives, tranquil-
izers, painkillers, stimulants, marijuana, cocaine or
crack, heroin, and methadone. These drug diagnoses
enabled the analyses of prevalence of drug use disor-
ders and studies of the comorbidity of alcohol use dis-
orders, drug use disorders, and major depression.

Prevalence and Corvelates of Drug Use and DSM-IV
Druyg Dependence in the United States: Results of the
National Longitudinal Alcohol Epidemiologic

Survey—presents updated estimates of the prevalence
and examines the correlates of drug use and depen-
dence in a representative sample of the U.S. popula-
tion. The prevalence of lifetime drug use was 15.6
percent, with 4.9 of the respondents reporting drug
use during the past 12 months. Lifetime and 12-
month prevalence of drug dependence were estimated
at 2.9 percent and 0.8 percent, respectively. Men were
significantly more likely than women to use drugs, and
drug use and dependence were much more common
among cohorts born after World War II. The data indi-
cated that in younger cohorts the rates of dependence
among women were quickly approaching the rates
among men. Members of the youngest cohort—ages 18
to 24 at the time of the interview—were more likely to
use drugs, to become dependent, and to persist in de-
pendence, than were the older cohorts, including
Cohort 2, who experienced adolescence at the height of
widespread introduction of illicit drugs among youth.
The demographic correlates of first use, onset of depen-
dence, and persistence of dependence varied as a func-
tion of the stage of progression.

Age of Onset of Drug Use and Its Association With
DSM-IV Druy Abuse and Dependence: Results From
the National Longitudinal Alcohol Epidemiologic
Survey—studies the relationship between early onset
of drug use and the development of lifetime DSM-IV
drug abuse and dependence using a representative
sample of the U.S. population. Prevalences of lifetime
drug abuse and dependence were estimated for each
year of age of onset of drug use from age 13 and
younger, to age 21 and older for the overall sample of
drug users by race and gender. Linear logistic analyses
were conducted to assess the relationship between age
of drug use onset and lifetime drug use disorders con-
trolling for important covariates. Early onset drug use
was a significant predictor of the development of drug
abuse over the life course. Early onset drug use also
was a significant predictor of the subsequent develop-
ment of lifetime alcohol dependence among males, fe-
males, and nonBlacks, but not among Blacks. After
adjusting for important model covariates, the likeli-
hood of lifetime drug abuse and dependence among
the total sample of lifetime drug users was reduced by
4 percent and 5 percent (respectively) for each year
that drug use onset was delayed.

The Relationship Between Cannabis Use and DSM-IV
Cannabis Abuse and Dependence: Results From the
National Longitudinal Alcohol Epidemiologic
Survey—examines the risk of DSM-IV cannabis (mari-
juana) abuse and dependence at different cannabis-use
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levels in a representative sample of the United States
general population. The prevalence of past-year alco-
hol dependence among those with DSM-IV cannabis
abuse or dependence was 62.9 percent, compared to
26.2 percent among people who were negative for
cannabis abuse or dependence. The association be-
tween cannabis use and cannabis abuse and depen-
dence was determined by logistic regression analyses.
Risk of cannabis abuse and dependence was found to
increase with the frequency of smoking occasions
and to decrease slightly with age. More severe co-
morbidity was associated with dependence rather
than with abuse, suggesting that cannabis might be
used to self-medicate major depression. Among
women, but not among men, the strength of the
association between cannabis use and abuse in-
creased as a function of the number of marijuana
cigarettes smoked.

Parallels to Earvly Onset Alcobol Use in the
Relationship of Early Onset Smoking With Drug Use
and DSM-IV Drugy and Depressive Disorvders:
Findings From the National Longitudinal
Epidemiologic Survey—examines whether (1) early on-
set of regular tobacco use is as predictive of drug use
and depressive disorders as it is of alcohol use disor-
ders; and (2) a biological commonality (as measured
by a family history of alcoholism and both early onset
and severity of disease) among all three disorders can
be evidenced in a large nationally representative sam-
ple. Prevalences of lifetime drug use, abuse and depen-
dence, and major depressive disorders, as well as
indices of their severity, were compared among smok-
ing groups defined by age at onset of regular tobacco
use and among nonsmokers. Linear logistic regression
analyses, controlling for important covariates, includ-
ing a family history positive for alcoholism, were con-
ducted to assess the relationship between age at
smoking onset and drug use, abuse and dependence,
as well as depressive disorders. The results supported
each of the above hypotheses. Moreover, the results
suggest that smoking may play an equally insidious, if
not a more important, role as does drinking in the use
and development of dependence on illicit substances
and depression.

CHAPTER 8. OTHER ALCOHOL-RELATED
PROBLEMS

The impact of alcohol use extends beyond alcohol use
disorders, morbidity, and mortality to include a variety
of social consequences, including psychological, inter-
personal, job, and legal problems. Driving while under

the influence of alcohol is among the most serious of
these problems, and alcohol has been cited as a factor
in 4 out of 10 fatal crashes in the United States. In ad-
dition, alcohol is increasingly being studied as a risk
factor for violence, whether the violence is turned out-
ward in the form of violent crime, fighting, or partner
abuse or inward in the form of suicidal thoughts and
attempts. Several analyses have used data from the
NLAES to explore the association of alcohol use with
impaired driving, suicide attempt and ideation, and
alcohol-related fighting.

Alternative Definitions of High Risk for Impaived
Driving: The Overlap of High Volume, Frequent
Heavy Drinking and Alcohol Dependence—uses im-
paired driving as a means for comparing three high-
risk groups of drinkers. These included high-volume
drinkers (i.e., those with an average daily intake of one
or more ounces of ethanol), frequent heavy drinkers
(i.e., those who drank five or more drinks, one or
more times a week), and dependent drinkers.
Surprisingly, only a moderate overlap was found
among these three groups. Of those drinkers who fell
into any of the high-risk groups, only 14.2 percent
were in all three groups. High-risk drinkers taken as a
whole (i.e., those in one or more of the high-risk
groups) comprised only 26.7 percent of all current
drinkers. Yet those drinkers consumed 71.7 percent of
the total amount of ethanol consumption reported by
all current drinkers, accounted for 88.3 percent of all
heavy-drinking days, and accounted for 79.5 percent
of all impaired driving incidents. The small group of
people who met all three definitions of risk drinking,
while comprising only 3.8 percent of current drinkers,
accounted for 21.3 percent of all ethanol intake, 30.6
percent of all heavy drinking days, and 36.4 percent of
all impaired driving incidents.

Suicidal Ideation Amonyg the United States Drvinking
Population: Results From the National Longitudinal
Alcohol Epidemiologic Survey—examines past-year
suicidal ideation (i.c., thinking a lot about suicide or
wanting to die) as a function of alcohol intake, age at
first drink, frequency of intoxication, alcohol depen-
dence, family history of dependence, drug use, drug
use disorders, and treatment for alcohol and/or drug
problems, and depression. Major depression, bereave-
ment, and sociodemographic risk factors also were
considered, and separate analyses were conducted for
men and women. Past-year major depression was the
most significant predictor of suicidal ideation for men
and women. Although comorbid alcohol dependence
did not add to the increased risk in people with de-
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pression, it did increase the odds of suicidal ideation by
factors of 2.2 and 1.6, respectively, among men and
women without major depression. Both family history
of alcoholism and having had an alcohol use disorder
prior to the past year increased the risk of suicidal
ideation among men but not women; however, drug
use and drug use disorders were significant risk factors
only for women. The proportion of drinking occasions
resulting in intoxication, age at first drink, and history
of treatment for alcohol and/or drugs all were posi-
tively associated with suicidal ideation in bivariate
analyses, but all failed to retain their statistical signifi-
cance in multivariate analyses.

Alcohol, Drugs, Fighting and Suicide Attempt/
Ideation—examines an expanded suicide outcome that
comprises both suicide attempt and suicide ideation.
The paper also looks at alcohol- and/or drug-related
fighting. Like the study mentioned above (“Suicidal
Ideation Among the United States Drinking
Population: Results From the National Longitudinal
Alcohol Epidemiologic Survey”), this study assessed
the associations between these outcomes and alcohol
and drug use. Unlike the other study, it did not ac-
count for a history of major depression or alcohol or
drug use disorders. It did, however, examine the ef-
fects of individual drugs and of multiple versus single
drug use. When drug use was ignored, both the aver-
age daily volume of ethanol intake and the proportion
of drinking occasions resulting in intoxication were
positively related to both the risk of fighting and of
suicide attempt or ideation. But after accounting for
drug use, the relationship between volume of intake
and suicide attempt or ideation fell short of statistical
significance. In addition, the increased risk of fighting
associated with frequent intoxication was nonsignifi-
cant for people who also used marijuana but who did
not use any other (i.e., multiple) drugs. The drugs as-
sociated with an increased risk of fighting were cocaine
and/or stimulants and multiple drugs. Use of mari-
juana increased the risk of fighting among women but
not among men. For the outcome of suicide attempt
or ideation, the use of marijuana, sedatives and/or
tranquilizers, cocaine and/or stimulants, and multiple
drugs all acted as positive risk factors, with no differ-
ence in effect found between men and women.

CHAPTER 9. TREATMENT AND ALCOHOL
DEPENDENCE

More than half a million people receive treatment for
alcoholism in the United States each day. Although
data from clinical samples provide valuable information

on the treatment population and correlates of treat-
ment outcome, they cannot be used to predict entry
into treatment or to identify factors that may prevent
at-risk people from seeking or obtaining help with
drinking problems. Survey data from the general popu-
lation are uniquely well-suited to these tasks; in addi-
tion, they provide the sole means for comparing the
natural history of alcohol use disorders among people
who do and those who do not receive treatment.
Providing information on treatment has been one of
the most valuable applications for the NLAES data.

Toward an Alcohol Treatment Model: A Comparison
of Treated and Untreated Respondents With DSM-IV
Alcohol Use Disovders in the Geneval Population—
examines entry into alcohol treatment in association
with three types of factors: predisposing factors that re-
flect an underlying propensity to seek treatment, en-
abling factors that reflect individual and community
level resources facilitating the decision to seek treat-
ment, and illness-severity factors that directly affect the
need for treatment. The results revealed a complex set
of interactions between illness severity and past treat-
ment history, low education, and unemployment. For
example, the positive effect of illness severity as an im-
petus for obtaining treatment was reduced by past
treatment and less than a high school education and
was increased by past-year employment. These findings
suggest the need to examine individual determinants
of alcohol treatment within the larger context of orga-
nizational and sociopolitical factors.

Corvelates of Past-Year Status Among Treated and
Untreated Pevsons With Former Alcobol Dependence:
United States, 1992—examines past-year status among
treated and untreated people who met the criteria for
alcohol dependence at some point prior to the past
year. Disregarding treatment status, 27.8 percent of
these former alcoholics were classified with alcohol
abuse or dependence in the past year; 22.3 percent ab-
stained from drinking; and 49.9 percent reported
drinking without meeting the criteria for abuse or de-
pendence. Compared with people who did not receive
treatment for their alcohol problems, those who re-
ceived treatment were more likely to be abstinent
(28.8 percent versus 16.4 percent) or to still have an
alcohol use disorder (33.2 percent versus 25.8 per-
cent). In multivariate analyses, treatment status modi-
tied the relationships between past-year status and
many of its correlates, including sociodemographic fac-
tors and severity, age at onset, and rapidity of onset of
the original disorder. These results suggest that the
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findings from treatment studies may not apply to alco-
holics who do not seek treatment.

Gender Differences in the Probability of Alcohol
Treatment—compares the probability of obtaining
treatment for alcohol problems for men and women.
Overall, 23.0 percent of the men with lifetime alcohol
abuse and/or dependence reported receiving treat-
ment, compared to 15.1 percent of women with a life-
time alcohol use disorder. However, women who
obtained treatment did so more rapidly than men,
seeking treatment an average of 2.1 years after the on-
set of the disorder versus 5.0 years for men. A multi-
variate analysis that controlled for severity and age at
onset, presence of comorbid disorders, and treatment
for drug use disorders indicated that the greater proba-
bility of receiving treatment for alcohol problems
found in men decreased with the severity of the disor-
der. Whereas men meeting the minimum standards for
abuse or dependence were 75 percent and 67 percent
more likely to have received treatment than women
with comparable levels of severity, the effect of gender
became nonsignificant among those with more than
15 positive symptoms of abuse or dependence.

Symptoms and Characteristics of Individuals With
Differvent Types of Recovery From DSM-IV Alcohol
Dependence—compares three groups of lifetime
drinkers: 1) former alcoholics who achieved remission
through abstinence, 2) former alcoholics who achieved
remission despite continued drinking, and 3) people
who never met the criteria for alcohol dependence.
Members of the second group lay between members of
the first and third groups in terms of most indicators
of alcohol use and problems. Both groups of former
alcoholics were equally likely to have experienced with-
drawal, were drinking more or for longer than in-
tended, and had developed symptoms of tolerance.
Members of the first group, however, were far more
likely to have experienced continued use despite physi-
cal or psychological consequences, to spend a lot of
time drinking, and to give up activities in favor of
drinking. The earlier onsets of heavy drinking and de-
pendence in the second group, coupled with a reduced
likelihood that they had received treatment, supports
the existence of a developmentally limited type of alco-
holism that is subject to remission without treatment
in early adulthood.

The Influence of Comorbid Major Depression and
Substance Use Disovders on Alcohol and Druy
Treatment: Results of a National Survey—looks at
treatment status as a possible explanation for why the
associations among alcohol use disorders, drug use dis-

orders, and major depression are generally smaller in
magnitude in general population surveys than in stud-
ies based on clinical samples. Among people with alco-
hol use disorders, the prevalence of alcohol treatment
increased from 7.8 percent in those without a comor-
bid drug use disorder or major depression and 14.9
percent in those with only a comorbid drug use disor-
der, to 20.6 percent of those with only comorbid major
depression, and 35.3 percent of those with both a co-
morbid drug use disorder and major depression.
Similarly, the presence of comorbid alcohol use disor-
ders or major depression tended to increase the proba-
bility of drug treatment among those with drug use
disorders. The increased tendency for people with mul-
tiple disorders to seek treatment suggests that measures
of comorbidity based on clinical samples will overstate
the true level of association in the general population.

Bavriers to Alcoholism Treatment: Reasons for Not
Seeking Treatment in o Geneval Population Sample—
examines barriers to alcohol treatment with an empha-
sis on differences in perceived barriers according to
gender, race, and age. Of the 18.2 percent of NLAES
respondents who were classified with lifetime alcohol
abuse or dependence, only a small fraction (i.e., 12.7
percent of these) reported that they had perceived a
need for treatment but failed to seck it. The reasons
most commonly cited were (1) thinking they should be
able to handle the problem themselves (28.9 percent),
(2) not thinking the problem was serious enough (23.4
percent), (3) thinking that the problem would get bet-
ter by itself (20.1 percent), (4) desire to keep drinking
(12.6 percent), (5) fear of inability to pay (11.3 per-
cent), and (6) embarrassment (11.2 percent).
Compared to men, women were significantly more
likely to cite (1) not knowing where to go for help, (2)
inability to arrange for child care, or (3) feeling that the
drinking was a symptom of another problem, as reasons
for not seeking treatment. Reasons more commonly
cited by Black than nonBlack respondents included (1)
inability to arrange child care, (2) too long a wait, and
(3) not wanting to go. Younger respondents were the
most likely to cite of lack of time and fear of job loss as
reasons for not seeking treatment.

Variations in the Prevalence of Alcohol Use Disorders
and Treatment by Insurance Status—examines alco-
hol use disorders and treatment as a function of insur-
ance status. The prevalence of past-year alcohol abuse
and dependence varied from a high of 12.6 percent
among those with no health insurance to a low of 1.2
percent among Medicare recipients. The prevalence of
alcohol use disorders among people with private health
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insurance was relatively low (6.7 percent). However,
this form of insurance coverage was so widespread that
nearly two-thirds of all people in need of alcohol treat-
ment were privately insured. Of adults with past-year al-
cohol use disorders, the proportion who received
alcohol treatment was highest for those with military in-
surance (20.3 percent); intermediate for those with no
insurance (14.7 percent), Medicaid (14.9 percent) or
Medicare (13.1 percent); and lowest for those with pri-
vate insurance (7.7 percent). The discrepancy in treat-
ment access by type of insurance coverage was greatest
for those receiving inpatient treatment; there was little
difference in the utilization of 12-step programs, which
typically are free. These results demonstrate that access to
alcohol treatment should be more equitably distributed
across the public and private sectors.

CHAPTER 10. GUIDELINES FOR PUBLIC HEALTH

The United States and other countries have developed
guidelines for moderate or low-risk drinking that at-
tempt to specify consumption levels at which alcohol
poses little or no risk, or at which the possible benefits
of alcohol consumption outweigh risks associated with
excessive consumption. The NLAES provides consid-
erable detail on amounts and patterns of alcohol con-
sumption, including beverage-specific information on
quantity, frequency, and size of drinks. The NLAES
data also provide information on respondents’ usual
consumption and consumption during periods of heavier-
than-usual drinking as well as items that asked about
specific drinking patterns, such as the frequency of
drinking five or more drinks per day and drinking
enough to feel drunk. The detail of these consumption
items, combined with various outcome items, provide
a rich base of data for exploring the impact of various
moderate-drinking guidelines on overall health.

Reducing Alcobol Use Disovders via Decveased
Consumption: A Comparison of Population and
High-Risk Strategies—compares three alternative sce-
narios for effecting a 25 percent reduction in U.S. al-
cohol consumption in terms of their respective impacts
on the prevalence of alcohol abuse and dependence.
The three approaches were (1) an overall 25 percent
reduction in the volume of ethanol intake for all cur-
rent drinkers, (2) an equivalent absolute reduction
taken only among drinkers whose current intake ever
exceeds moderate drinking guidelines, and (3) an
equivalent reduction taken only among drinkers whose
current intake usually exceeds moderate drinking
guidelines. The per-occasion cut-oft point for moder-
ate consumption was set at the intake level demon-
strated to produce psychomotor impairment, and was

based on each person’s total body water level. The im-
pact of reducing consumption on the prevalence of al-
cohol use disorders was estimated using a logistic
regression model that adjusted for sociodemographic
characteristics, family history of alcoholism, and age at
first drink, and which took into account interactions
between the consumption and other variables. Taking
an overall 25 percent reduction in intake resulted in
the same decrease in the prevalence of abuse and de-
pendence (21.7 percent) as was achieved by taking an
equal volume of reduction among only those drinkers
whose consumption usually exceeded the moderate
drinking cut-oft point. Restricting the reduction in
consumption to those drinkers whose consumption
ever exceeded this cut-oft point resulted in a slightly
greater reduction in alcohol use disorders (24.6 per-
cent).

U.S. Low-Risk Drinking Guidelines: An Examin-
ation of Four Alternatives—compares four sets of
U.S. low-risk drinking guidelines (two interpretations
of the U.S. Dietary Guidelines and two variations of
the NIAAA physicians’ guidelines) in terms of adher-
ence and whether they predicted five different alcohol-
related outcomes. Using data from 17,542 adults who
drank 12 or more drinks in the past year, sensitivity,
specificity, overall accuracy, positive and negative pre-
dictive values, and odds ratios of the various drinking
guidelines (having exceeded them with different de-
grees of frequency) were assessed as predictors of alco-
hol dependence, impaired driving, liver disease, peptic
ulcer, and hypertension. The proportion of past-year
regular drinkers exceeding the four sets of guidelines
varied. For example, 20.9 percent had an average in-
take that exceeded the weekly limits; 21.0-42.7 per-
cent exceeded the daily guidelines at least once a week;
and 69.2-94.2 percent “ever exceeded” the daily limits
in the year preceding the interview. Sensitivity and
odds ratios were highest for “ever exceeding” the
Dictary Guidelines daily limits, intermediate for “ever
exceeding” the two variations based on the NIAAA
physicians’ guidelines, and lowest for exceeding the
Dietary Guidelines interpreted as weekly limits. The
opposite pattern was observed for specificity and over-
all predictive accuracy. When “frequently exceeding”
the daily limits was considered, their sensitivity de-
clined but the specificity and positive predictive value
increased. If sensitivity and specificity are deemed
equally important, the NIAAA physicians’ guidelines
incorporating both daily and weekly limits appear to be
the most effective in balancing these dimensions in the
prediction of a variety of alcohol-related outcomes.
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CHAPTER 11. MEASUREMENT AND METHODS

In addition to generating descriptive statistics and test-
ing hypotheses, the NLAES data have been used to ex-
amine the effects of different measurement approaches,
to test the psychometric properties of various survey
items, and to explore the nosological structure of vari-
ous criteria for alcohol use disorders. These types of
methodological analyses are critical to establishing the
reliability and validity of measures of alcohol use and
alcohol problems and to understanding the impact
that assumptions underlying their construction may
have on the interpretation of survey results.

Volume of Ethanol Consumption: Effects of Diffevent
Approaches to Measurement—uses data from the
NLAES in conjunction with alcohol data from the 1988
National Health Interview Survey (NHIS) to compare es-
timates of average daily ethanol consumption; selected
percentiles of the volume distribution; and the proportion
of drinkers exceeding a volume-based cut-off point for
moderate drinking, as derived from eight different ap-
proaches to measuring alcohol consumption. The ap-
proaches differed in terms of overall versus
beverage-specific questions, length of reference period, use
of standard versus respondent-specified drink sizes, and in-
clusion of measures of atypical heavy drinking. The esti-
mated volume was highly sensitive to the number and type
of questions asked and ranged from an average daily vol-
ume of 0.43 to 0.72 ounces. In addition, changes in for-
mulation that resulted in small differences in mean volume
often resulted in far larger increases in the proportion of
drinkers exceeding a given cut-oft point or in the associa-
tion between consumption and alcohol use disorders.

Theovetical and Obsevved Subtypes of DSM-IV
Alcohol Abuse and Dependence in o Geneval
Population Sample—quantifies the degree of hetero-
geneity of the DSM-IV alcohol abuse and dependence
categories by comparing the number of theoretical
subtypes of each category with those actually observed
in the NLAES. Only 11 (47.8 percent) of the 23 theo-
retically predicted subtypes of abuse were represented
in the data, with three subtypes accounting for approx-
imately 90 percent of all past-year cases of abuse.
Hazardous use was the single most prevalent subtype
of abuse. Only 53 (53.5 percent) of the 99 theoreti-
cally predicted subtypes of dependence were observed,
with six subtypes accounting for almost 70 percent of
all past-year cases. All of the six subtypes contained
one or more criteria for physiological dependence and
one or more criteria for impaired control, suggesting
they are potentially important for defining features of
dependence. Although these results indicate that the

diagnostic categories for both abuse and dependence
were relatively homogeneous, heterogeneity was in-
creased among men, Whites, and younger people.

The Alcohol Use Disovder and Associated Disabilities
Intevview Schedule (AUDADIS): Reliability of
Alcobol and Drug Modules in a Geneval Population
Sample—describes the reliability of the alcohol and
drug modules of the NLAES survey instrument (i.c.,
AUDADIS), as estimated by a test-retest design carried
out in a general population sample. After correcting for
chance agreement in the interview and re-interview, the
AUDADIS showed good-to-excellent reliability (i.e.,
kappa >.70) for past-year measures of alcohol consump-
tion; use of amphetamines, cannabis, cocaine, and
heroin; alcohol abuse and dependence; and drug abuse
and dependence (any drug, cannabis and cocaine). For
most alcohol and drug use disorders, an order effect
was observed, with a slight decrease in prevalence in the
re-interview. Although the reliability of alcohol and
drug use disorder classifications generally is higher in
clinical samples than in the general population (because
of more borderline cases in the latter), the level of relia-
bility obtained for the AUDADIS matched or exceeded
those reported elsewhere for patient samples.

DSM-1V, DSM-III-R, and ICD-10 Alcohol and
Druy Abuse/Havmful Use and Dependence, United
States, 1992: A Nosological Comparison—uses the
NLAES data to examine concordance in the classifica-
tion of alcohol and drug dependence and abuse as based
on the DSM-IV, DSM-III-R, and ICD-10 diagnostic
criteria for these disorders. For most substances, the
prevalence of dependence was highest when estimated
by the DSM-III-R criteria. For abuse, the highest
prevalence estimates derived from the DSM-IV criteria.
For harmful use, the ICD-10 classification resulted in
considerably lower prevalence estimates than for either
DSM-IV or DSM-III-R abuse. There was excellent
agreement across classification systems in the diagnosis
of dependence, both for alcohol and for drugs. Cross-
system comparisons between DSM-III-R and DSM-IV
dependence were good to excellent, but concordance of
either of the abuse diagnoses with ICD-10 harmful use
was consistently poor. These results confirm the success
of international efforts to integrate the DSM and ICD
classifications of dependence but suggest that the con-
ceptualization of harmful use needs more theoretical
and empirical examination.

The Validity of DSM-IV Alcohol Abuse: Drunk Drvivers
Versus All Others—describes how almost half of the
NLAES respondents who met the DSM-1V criteria for al-
cohol abuse were classified as abusers on the basis of only
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one symptom, driving after drinking too much. To test the
differential validity of this subgroup of abuse, three groups
were compared with relation to their drinking patterns,
family history of alcoholism, perceived need for treat-
ment and comorbid conditions. Those three groups
included (1) abusers who reported only drunk driving,
(2) abusers who reported other symptoms (alone or in
addition to drunk driving), and (3) those with no alco-
hol diagnosis. Whereas the second and third groups
showed significant differences for all measures that
were compared, the first and third groups differed in
terms of only about half of the measures. The first
group of abusers differed from the second in terms of
being less likely to have comorbid depression, to use
drugs, and to report blackouts, and by reporting fewer

occasions of drinking to intoxication. This research
suggests the need for more work in resolving difficul-
ties with the DSM-IV alcohol abuse category.

SUMMARY

As evidenced by this compilation of findings, the
NLAES offers valuable insight into the drinking prac-
tices and alcohol and drug use disorders and their asso-
ciated disabilities of the U.S. population. As shown in
the studies reported here, NLAES has provided a
strong foundation for the design of future surveys in
alcohol epidemiology. The next generation of epi-
demiological surveys will benefit greatly from the high
standards for measurement and statistical and survey

XXIV






CHAPTER 1
ALCOHOL CONSUMPTION
PATTERNS




Subgroup Variation in U.S. Drinking Patterns:
Results of the 1992 National Longitudinal Alcohol
Epidemiologic Study

Deborah A. Dawson, Bridget F. Grant, S. Patricia Chou, and Roger P. Pickering

Data from the 1992 National Longitudinal Alcobol Epidemiologic Study (NLAES) vevealed that 44% of U.S. adults
18 years of age and older were curvent dvinkers who had consumed at least 12 drinks in the year preceding the inter-
view. Twenty-two percent were former drvinkers, and 34% were lifetime abstainers. These figures vepresent an 8% de-
crease in the prevalence of curvent dvinking relative to 1988. The proportion of curvent drvinkers decreased with age,
was higher for men than women, increased with education and income, was lower than average amonyg Black and
Hispanic adults, was highest among never-married adults and lowest amonyg those who were widowed, was lower in the
South than in other regions, and was lower in rural than urban areas.

The probabilities of ever having consumed five or move (5+) dvinks ov having been intoxicated in the past year re-
vealed similar patterns to those alveady noted, but the probabilities of heavy drinking or intoxication on a weekly or more
[frequent basis showed no varviation by race or ethnicity. Average daily consumption of move than 1 ounce of ethanol dif-
Sered from the preceding measuve of heavy dvinking in its vaviation across population subgroups, declining less sharply
with age and exbibiting o U-shaped pattern with vespect to income. Examination of the prevalence of heavy dvinking
amonyg curvent dvinkers vather than within the total population revealed several differences, the most striking veversal be-
ing that the probability of heavy dvinking decreased with education and income. Multiple logistic regression models pre-
dicting the various dvinking outcomes indicated that most of the diffeventials held true after adjusting for

intercorvelation amony the sociodemographic variables.

Understanding how alcohol consumption patterns vary
among different subgroups of the U.S. population is
essential to interpreting sociodemographic differentials
in the prevalence of alcohol-related problems. Because
studies of risk factors for alcohol problems often adjust
for level of consumption (Chou, 1994; Dawson &
Archer, 1993; Grant & Harford, 1989, 1990,
Gruenewald, 1991; Harford, Grant, & Hasin, 1991),
an understanding of how consumption varies within
the population is necessary to estimate the indirect ef-
fects (via consumption level) of sociodemographic
characteristics on outcomes such as physical morbidity
and alcohol abuse and dependence. Differentials in
consumption also are useful in targeting prevention and
treatment efforts toward those individuals at highest
risk or most in need of services. Finally, comparison of
subgroup differences over time may help to illustrate
the dynamics of how drinking patterns change, by dis-
tinguishing those subpopulations in which the changes
first occur or in which countertrends are apparent.
With these ends in mind, differentials in consump-
tion have been studied and compared using data from

a variety of population-based samples. Trend studies
based on the national alcohol studies conducted in
1964, 1979, 1984, and 1990 (Hilton, 1991b;
Midanik & Clark, 1994) and on the 1983 and 1988
National Health Interview Surveys (Williams &
DeBakey, 1992) revealed that although differentials
may have increased or decreased over time, certain pat-
terns were observed during all of those periods. These
include greater rates of abstention among women,
non-Whites, and the elderly; rates of current drinking
that increase directly with income and education; and
higher rates of heavy drinking among men. The factors
associated with heavy drinking vary according to
whether its prevalence is estimated within the general
population or only among current drinkers, suggesting
that disaggregating the probability of heavy drinking
into the base probability of being a drinker at all and
the conditional probability of going on to become a

Reprinted from Journal of Substance Abuse, Volume 7, Number
3, pp. 331-344, 1995, with permission from Elsevier Science.
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heavy drinker would result in different risk factors for
the two sets of probabilities.

This article has three purposes. First, it presents the
most recent sociodemographic differentials in the dis-
tribution of drinking status and in the prevalence of
various commonly used indicators of heavy drinking.
Second, it contrasts the risk factors for drinking per se
and for heavy drinking, by presenting the prevalence of
heavy drinking among current drinkers as well as
within the general population. Third, it tests for the
independent effects of each of the sociodemographic
characteristics on the drinking outcomes by means of
multiple logistic regression models that adjust for their
intercorrelation.

METHODS

DATA SOURCES

The data described in this article were collected in the
1992 National Longitudinal Alcohol Epidemiologic
Study (NLAES), which was designed and sponsored
by the National Institute on Alcohol Abuse and
Alcoholism with field work conducted by the U.S.
Bureau of the Census. The NLAES sample consisted
of 42,862 U.S. adults 18 years of age and over, se-
lected at random from a nationally representative sam-
ple of houscholds. The houschold and sample person
response rates for the NLAES were 92% and 97%, re-
spectively. The complex, multistage sample design of
the NLAES featured oversampling of both the Black
population and young adults between the ages of 18
and 29 (Grant, Peterson, Dawson, & Chou, 1994). In
order to account for the impact of the sample design
on variance estimation, all of the standard errors and
confidence intervals presented in this article were gen-
erated using SUDAAN (Research Triangle Institute,
1992), a software package that accommodates complex
sample designs.

The NLAES interview was conducted in respon-
dents’ homes by experienced Census Bureau interview-
ers, lasted approximately 1 hour, and collected
information concerning alcohol consumption and
problems, drug use and problems, periods of low
mood, utilization of alcohol and drug treatment, alcohol-
related physical morbidity, family history of alco-
holism, and sociodemographic background
characteristics. Proxies were not permitted. Data were
not verified by means of collaterals or physical testing,
but a test-retest study of the NLAES consumption
measures in a general population sample (Grant,
Harford, Dawson, Chou, & Pickering, 1995) indi-

cated that reliabilities generally exceeded .70 and often
exceeded .90. A validation study conducted in a clini-
cal sample is now being evaluated.

CONSUMPTION MEASURES

For this analysis, current drinkers were defined as per-
sons who had consumed at least 12 alcoholic drinks in
the year preceding the interview. Former drinkers were
defined as persons who had consumed at least 12
drinks in a 12-month period at some point in their
lives, but not during the year immediately preceding
the interview. Lifetime abstainers were defined as per-
sons who had never consumed at least 12 drinks in a
1-year period. These definitions were used in 1983 and
1988 national alcohol surveys conducted in conjunc-
tion with the National Health Interview Survey be-
cause they ease the burden on interviewers and
respondents by skipping very light drinkers past inap-
propriate and annoying questions on detailed aspects
of alcohol consumption and alcohol-related problems.
The NLAES sample contained 18,352 current
drinkers, on whom many of the estimates in this article
are based, as well as 9,264 former drinkers and 15,246
lifetime abstainers.

Frequencies of drinking 5+ drinks and of intoxica-
tion were based on the following questions:

e During the last 12 months, about how often did
you have five or more drinks of any type of alco-
hol in a single day?

e About how often would you say you USUALLY
drank enough to feel drunk during the last 12
months? By drunk, I mean times when your
speech was slurred, you felt unsteady on your feet,
or you had blurred vision.

Average daily ethanol intake, which forms the basis
for one of the measures of heavy drinking, was based
on a series of questions. For the 1-year period immedi-
ately preceding the interview, the NLAES obtained
separate measures of alcohol intake for beer, wine, and
liquor. Within each of these beverage types, the pat-
terns of usual and heaviest consumption during the
past year were distinguished. The measures obtained
for each type of beverage included frequency of drink-
ing (converted to number of drinking days per year),
typical number of drinks consumed per drinking day,
and typical size of drink (ounces of beer, wine, or
liquor). Ounces of beverage were converted to ounces
of ethanol using the following conversion factors: .045
for beer, .121 for wine, and .409 for liquor (DISCUS,
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1985; Kling, 1989; Modern Brewery Age, 1992;
Turner, 1990; Williams, Clem, & Dufour, 1993).

The annual volume of ethanol for each beverage
type was calculated as follows: 0z. ethanolyeyeyee = (tO-
tal drinking days — heavy drinking days per yearecage X
number of drinks per usual drinking daypeyerge X 0z. of
beverage in typical drink consumed on usual drinking
daypeverage X €thanol conversion factorpeyerge) + (heavy
drinking days per yearpecr,qe X number of drinks per
heavy drinking daypeyeree X 0z. Of beverage in typical
drink consumed on heavy drinking dayyeyerage X €thanol
conversion factOryeyerage). These volumes were then
summed over the three beverage types, and the result-
ing volume was divided by 365. Missing data on alco-
hol consumption were imputed using modal values for
specific items. Data were not imputed for individuals
who had missing values for more than three of the
nine components of total ethanol intake (frequency,
quantity, and drink size for each of the three types of
beverage). This level of nonresponse was observed in
2% of all current drinkers and was highest (4%) in the
Black subpopulation.

RESULTS

The NLAES estimated that 44% of adults 18 years of
age and older were current drinkers who had con-
sumed at least 12 drinks in the preceding year (Table
1). Twenty-two percent were former drinkers, and 34%
were lifetime abstainers. The distribution of adults by
drinking status showed considerable variation among
population subgroups. With advancing age, the pro-
portion of current drinkers declined and the propor-
tion of former drinkers increased. After age 30, the
proportion of lifetime abstainers increased directly with
age. Based on their self-reports, men were more likely
than women to be current drinkers, whereas women
were more likely to be lifetime abstainers. Below age
45, there were proportionately more female than male
former drinkers; at later ages, the opposite was true.
The proportions of current drinkers were higher for
non-Blacks than Blacks and for non-Hispanics than
Hispanics, were lowest among the widowed and high-
est among the never married, increased with education
and income, were lower in the South than in other re-
gions, and were higher in urban than rural areas. The
patterns with respect to lifetime abstention were just
the opposite of these, except that persons living in cen-
tral cities were about as likely to be abstainers as those
living in rural areas. The percentages of former
drinkers did not vary strongly or consistently according
to most of the sociodemographic characteristics.

Exceptions were ethnic origin and marital status, with
former drinkers underrepresented among Hispanics
and the never married. The proportion of former
drinkers increased steadily with age among men, but
not among women.

Because of the different definitions used in the
NLAES and the series of national alcohol surveys con-
ducted in 1964, 1979, 1984, and 1990, the distribu-
tion of drinking status cannot be compared directly;
however, the patterns of the socioeconomic differentials
in the NLAES data match those that have been noted
in the earlier surveys (Hilton, 1991a, 1991b; Midanik
& Clark, 1994; Williams & DeBakey, 1992). A more
direct comparison can be made with data from the
1988 National Health Interview Alcohol Supplement,
which used definitions of drinking status similar to
those used in the NLAES. Data from the NHIS indi-
cated that in 1988, 52% of adults were current drinkers,
18% were former drinkers, and 30% were lifetime ab-
stainers (Dawson & Archer, 1992). Thus, between
1988 and 1992, the proportion of current drinkers ap-
pears to have decreased as a function of both more in-
dividuals having stopped drinking and more young
adults postponing initiation of drinking. This finding is
consistent with results of the 1990 national alcohol sur-
vey, which found a 5% decrease between 1984 and
1990 in the proportion of current drinkers, defined as
persons who had any alcoholic drinks in the preceding
year (Midanik & Clark, 1994). The comparison of the
NLAES and the NHIS data indicated that the reduc-
tion in the prevalence of current drinking was of equal
magnitude for men and women, as did the comparison
of the 1984 and 1990 survey results.

Table 2 shows the percentages of U.S. adults who
met various definitions of heavy drinking during the
preceding year: ever having consumed 5+ drinks on a
single day (24.6% of all adults), having consumed 5+
drinks at least once a week (5.5%), ever having been
intoxicated (20.4%), having been intoxicated at least
once a week (1.7%), and having consumed an average
of more than 1 ounce ethanol (i.e., more than two
drinks) per day (8.7%). For the two measures based on
the frequency of having had 5+ drinks in the past year,
the prevalences decreased sharply with age. Men were
over twice as likely as women to report having drunk
5+ drinks at least once and more than four times as
likely to report having done so on a weekly or more
frequent basis. Although non-Blacks were more likely
than Blacks to report having ever consumed 5+ drinks,
there was no significant variation in this measure by
Hispanic origin. Having consumed 5+ drinks weekly
did not vary by either race or Hispanic origin.
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Table 1. Percentage Distribution of Adults 18 Years of Age and Over by Drinking Status, According to
Selected Sociodemographic Characteristics: United States, 1992

Current Drinkers Former Drinkers Lifetime Abstainers
Both sexes
All ages 44.4 (0.4) 21.6 (0.3) 34.0 (0.4)
Age 18-29 53.4 (0.7) 14.6 (0.4) 32.0 (0.6)
Age 30-44 50.2 (0.5) 23.1 (0.5) 26.7 (0.5)
Age 4564 40.5 (0.7) 25.6 (0.6) 33.9 (0.7)
Age 65+ 24.5 (0.6) 23.3 (0.6) 52.2 (0.8)
Male
All ages 55.8 (0.5) 22.5 (0.4) 21.7 (0.4)
Age 18-29 64.2 (0.9) 11.5 (0.5) 24.3 (0.8)
Age 30-44 60.7 (0.8) 22.1 (0.6) 17.2 (0.6)
Age 4564 51.0 (1.0) 29.3 (0.8) 19.7 (0.8)
Age 65+ 36.4 (1.1) 31.8 (1.1) 31.8 (1.1)
Female
All ages 33.9 (0.5) 20.8 (0.4) 45.3 (0.6)
Age 18-29 42.6 (0.9) 17.7 (0.6) 39.7 (0.9)
Age 30-44 39.8 (0.7) 24.1 (0.6) 36.1 (0.7)
Age 45-64 30.7 (0.8) 22.0 (0.7) 47.2 (0.9)
Age 65+ 16.1 (0.6) 17.3 (0.6) 66.6 (0.9)
Race
Black 32.5 (0.8) 18.8 (0.6) 48.7 (0.9)
Nonblack 45.9 (0.8) 22.0 (0.3) 32.1 (0.5)
Ethnicity
Hispanic 38.4 (1.2) 14.9 (0.8) 46.7 (1.2)
Non-Hispanic 44.9 (0.4) 22.3 (0.3) 32.8 (0.4)
Marital status
Currently married 44.0 (0.5) 24.3 (0.4) 31.6 (0.5)
Divorced or separated 47.2 (0.8) 23.5 (0.7) 29.3 (0.8)
Widowed 19.6 (0.7) 19.4 (0.7) 61.0 (0.9)
Never married 53.0 (0.6) 12.7 (0.4) 34.3 (0.6)
Education
Less than 12 years 27.9 (0.7) 22.6 (0.6) 49.5 (0.7)
12 years 40.7 (0.6) 23.1 (0.5) 36.2 (0.6)
1315 years 50.4 (0.7) 21.4 (0.5) 28.2 (0.5)
16+ years 57.3 (0.6) 19.1 (0.5) 23.6 (0.5)
Income
Less than $11,400 33.6 (0.9) 19.6 (0.5) 46.8 (0.8)
$11,400-21,599 36.3 (0.7) 22.8 (0.5) 40.9 (0.7)
$21,600-44,999 44.9 (0.6) 23.9 (0.5) 31.2 (0.6)
$45,000 or more 56.9 (0.6) 19.5 (0.4) 23.6 (0.5)
Region
Northeast 47.0 (0.7) 19.4 (0.5) 33.6 (0.8)
Midwest 47.9 (1.0) 23.7 (0.8) 28.4 (1.0)
South 38.6 (0.7) 21.1 (0.5) 40.3 (0.6)
West 47.4 (0.8) 22.3 (0.5) 30.3 (0.9)
Urbanicity
Urban, central city 44.5 (0.6) 20.0 (0.4) 35.5 (0.6)
Other urban 47.2 (0.6) 21.8 (0.4) 31.0 (0.5)
Rural 39.6 (0.7) 23.1 (0.6) 37.3 (0.9)

Note. Figures in parentheses are standard errors of percentages.
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Table 2. Percentage of Adults 18 Years of Age and Over with Various Indicators of Heavy Drinking
During Past Year, According to Selected Sociodemographic Characteristics: United States, 1992

Ever Drank
Drank 5+ Average Daily
5+ Drinks Ever Intoxicated Ethanol Intake

Drinks Weekly  Intoxicated Weekly of 1+ Ounces

Both sexes

All ages 24.6 (0.3) 5.5 (0.2) 20.4 (0.3) 1.7 (0.1) 8.7 (0.2)
Age 18-29 41.3 (0.7) 9.7 (0.4) 39.1 (0.7) 4.0 (0.3) 11.2 (0.4)
Age 30-44 28.1 (0.5) 5.4 (0.2) 23.2 (0.4) 1.3 (0.1) 8.4 (0.3)
Age 45-64 15.8 (0.5) 3.9 (0.2) 9.7 (0.4) 0.8 (0.1) 8.9 (0.3)
Age 65+ 5.1 (0.3) 1.4 (0.1) 2.5 (0.2) 0.3 (0.1) 5.2 (0.3)
Male
All ages 35.6 (0.5) 9.1 (0.3) 27.6 (0.5) 2.7 (0.1) 13.7 (0.3)
Age 18-29 54.0 (1.0) 15.3 (0.7) 48.9 (0.9) 6.1 (0.4) 17.1 (0.7)
Age 30-44 40.3 (0.7) 8.7 (0.4) 30.7 (0.7) 2.0 (0.2) 13.1 (0.5)
Age 45-64 24.7 (0.8) 6.8 (0.5) 14.2 (0.6) 1.4 (0.2) 13.5 (0.6)
Age 65+ 9.8 (0.6) 2.6 (0.3) 4.7 (0.4) 0.6 (0.2) 9.1 (0.6)
Female
All ages 14.4 (0.3) 2.1(0.1) 13.8 (0.3) 0.8 (0.1) 4.1 (0.2)
Age 18-29 28.8 (0.8) 4.1 (0.3) 29.5 (0.8) 1.9 (0.3) 5.3 (0.4)
Age 30-44 16.1 (0.5) 2.2 (0.2) 15.9 (0.5) 0.7 (0.1) 3.8 (0.2)
Age 45-64 7.6 (0.4) 1.2 (0.2) 5.5 (0.4) 0.3 (0.1) 4.5 (0.3)
Age 65+ 1.8 (0.2) 0.5 (0.1) 0.9 (0.1) 0.1 (<0.1) 2.4 (0.2)
Race
Black 17.2 (0.7) 5.5 (0.4) 13.1 (0.7) 1.8 (0.2) 7.7 (0.5)
Nonblack 25.5 (0.4) 5.4 (0.2) 21.3 (0.4) 1.7 (0.1) 8.8 (0.2)
Ethnicity
Hispanic 23.9 (1.0) 5.5 (0.6) 18.2 (0.9) 1.6 (0.3) 7.4 (0.6)
Non-Hispanic 24.6 (0.4) 5.4 (0.2) 20.6 (0.3) 1.7 (0.1) 8.8 (0.2)
Marital status
Currently married 21.6 (0.4) 3.9 (0.2) 17.0 (0.3) 1.0 (0.1) 7.7 (0.2)
Divorced or separated  27.1 (0.7) 7.9 (0.5) 22.5 (0.7) 2.6 (0.3) 11.3 (0.5)
Widowed 5.2 (0.4) 1.4 (0.2) 2.8 (0.3) 0.1 (0.1) 3.2 (0.3)
Never married 39.8 (0.9) 10.4 (0.5) 36.5 (0.8) 4.0 (0.3) 12.4 (0.5)
Education
Less than 12 years 17.7 (0.6) 6.4 (0.4) 12.6 (0.5) 2.1(0.2) 7.6 (0.4)
12 years 24.5 (0.5) 6.1 (0.3) 19.4 (0.4) 1.9 (0.1) 8.7 (0.3)
13—15 years 29.5 (0.7) 5.9 (0.3) 26.2 (0.7) 2.0 (0.2) 9.4 (0.4)
16+ years 25.3 (0.6) 3.3 (0.2) 22.1 (0.6) 0.8 (0.1) 8.9 (0.4)
Income
Less than $11,400 22.6 (0.9) 7.2 (0.5) 19.3 (0.9) 3.1 (0.9) 9.1 (0.5)
$11,400-21,599 21.4 (0.6) 5.3 (0.3) 17.6 (0.5) 1.7 (0.2) 7.9 (0.3)
$21,600-44,999 25.2 (0.5) 5.3 (0.2) 21.0 (0.9) 1.5 (0.1) 8.2 (0.3)
$45,000 or more 27.5 (0.5) 4.6 (0.3) 22.6 (0.5) 1.1 (0.1) 9.6 (0.3)
Region
Northeast 24.1 (0.7) 5.1 (0.3) 18.8 (0.6) 1.4 (0.2) 8.6 (0.4)
Midwest 28.2 (0.8) 6.5 (0.3) 23.4 (0.8) 2.1 (0.2) 8.7 (0.3)
South 21.7 (0.6) 5.0 (0.3) 17.9 (0.5) 1.7 (0.2) 8.1 (0.4)
West 25.5 (0.7) 5.3 (0.3) 22.7 (0.6) 1.6 (0.2) 9.8 (0.4)
Urbanicity
Urban, central city 25.8 (0.5) 6.3 (0.3) 21.8 (0.5) 2.0 (0.2) 9.6 (0.3)
Other urban 24.5 (0.5) 5.0 (0.2) 20.6 (0.4) 1.5 (0.1) 8.5 (0.3)
Rural 23.1 (0.6) 5.3 (0.3) 18.5 (0.5) 1.6 (0.2) 7.9 (0.3)

Noate. Figures in parentheses are standard errors of percentages.
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Table 3. Percentage of Current Drinkers With Various Indicators of Heavy Drinking During Past Year,
According to Selected Sociodemographic Characteristics: United States, 1992

Ever Drank
Drank 5+ Average Daily
5+ Drinks Ever Intoxicated Ethanol Intake
Drinks Weekly  Intoxicated Weekly of 1+ Ounces
Both sexes
All ages 55.6 (0.6) 12.3 (0.3) 46.1 (0.5) 3.8 (0.2) 19.8 (0.4)
Age 18-29 776 (0.7) 182 (0.7) 73.4 (0.8) 7.5 (0.5) 21.1 (0.7)
Age 30-44 56.2 (0.7) 10.8 (0.5) 46.4 (0.7) 2.7 (0.3) 16.9 (0.5)
Age 45-64 39.3 (0.9) 9.8 (0.6) 24.1 (0.8) 2.0 (0.2) 22.1 (0.8)
Age 65+ 21.0 (1.1) 5.7 (0.6) 10.2 (0.8) 1.2 (0.3) 21.4 (1.0)
Male
All ages 64.1 (0.6) 16.4 (0.5) 49.6 (0.7) 4.9 (0.3) 24.8 (0.5)
Age 18-29 84.2 (0.7) 23.9(1.0) 76.2 (0.9) 9.6 (0.7) 26.8 (1.1)
Age 30-44 66.6 (0.9) 14.4 (0.7) 50.6 (0.9) 3.3 (0.4) 21.8 (0.8)
Age 45-64 48.6 (1.3) 13.5(0.9) 27.9 (L.1) 2.7 (0.4) 26.8 (1.1)
Age 65+ 26.9 (1.6) 7.3 (0.8) 13.0 (1.2) 1.6 (0.4) 25.1 (1.5)
Female
All ages 42.7 (0.7) 6.2 (0.3) 40.9 (0.7) 2.3 (0.2) 12.2 (0.4)
Age 18-29 67.6 (1.1) 9.7 (0.8) 69.2 (1.1) 4.5 (0.6) 12.5 (0.8)
Age 30—44 40.6 (1.0) 5.4 (0.5) 40.1 (1.0) 1.7 (0.3) 9.7 (0.6)
Age 4564 25.0 (1.1) 4.0 (0.5) 18.0 (1.1) 0.9 (0.2) 14.9 (1.0)
Age 65+ 11.5 (1.3) 3.3 (0.7) 5.6 (0.8) 0.5 (0.3) 15.3 (1.3)
Race
Black 53.2 (1.5) 17.1 (1.2) 40.6 (1.6) 5.6 (0.7) 24.5 (1.3)
Nonblack 55.8 (0.5) 11.9 (0.3) 46.6 (0.6) 3.7 (0.2) 19.4 (0.4)
Ethnicity
Hispanic 62.5 (0.5) 14.4 (1.4) 47.3 (1.9) 4.1 (0.8) 19.7 (1.5)
Non-Hispanic 55.0 (0.5) 12.2 (0.3) 46.0 (0.6) 3.8 (0.2) 19.8 (0.4)
Marital status
Currently married 49.3 (0.6) 9.0 (0.3) 38.8 (0.6) 2.3 (0.2) 17.7 (0.4)
Divorced or separated  57.6 (1.1) 16.9 (1.0) 47.8 (1.2) 5.5 (0.6) 24.4 (1.1)
Widowed 26.6 (1.8) 7.4 (0.9) 14.2 (1.3) 0.7 (0.3) 16.8 (1.3)
Never married 75.3 (0.8) 19.7 (0.8) 69.1 (0.9) 7.6 (0.6) 23.7 (0.8)
Education
Less than 12 years 63.9 (1.2) 23.0(1.2) 45.6 (1.3) 7.6 (0.7) 27.7 (1.2)
12 years 60.6 (0.8) 15.2 (0.6) 48.0 (0.8) 4.6 (0.3) 21.6 (0.7)
13—15 years 58.6 (1.0) 11.7 (0.6) 52.0 (1.1) 4.0 (0.49) 18.9 (0.6)
16+ years 44.2 (0.8) 5.7 (0.4) 38.7 (0.8) 1.3 (0.2) 15.7 (0.6)
Income
Less than $11,400 67.6 (1.3) 21.4(1.1) 57.9 (1.5) 9.2 (0.8) 27.5 (1.1)
$11,400-21,599 59.3 (1.0) 14.8 (0.7) 48.7 (1.0) 4.7 (0.4) 22.1 (0.8)
$21,600--44,999 56.4 (0.8) 11.9(0.5) 46.8 (0.8) 3.3 (0.3) 18.5 (0.6)
$45,000 or more 48.5 (0.7) 8.0 (0.4) 39.8 (0.7) 1.9 (0.2) 16.9 (0.6)
Region
Northeast 51.6 (1.1) 109 (0.7) 40.1 (1.0) 3.0 (0.4) 18.5 (0.7)
Midwest 59.1 (1.0) 13.7 (0.6) 49.1 (1.2) 4.3 (0.4) 18.2 (0.7)
South 56.6 (1.0) 13.1 (0.6) 46.5 (1.2) 4.3 (0.4) 21.2 (0.8)
West 54.1 (0.9) 11.2 (0.6) 48.2 (1.0) 3.4 (0.4) 21.0 (0.7)
Urbanicity
Urban, central city 58.3 (0.8) 14.2 (0.6) 49.1 (0.9) 4.6 (0.4) 21.9 (0.6)
Other urban 52.2 (0.8) 10.6 (0.4) 43.8 (0.8) 3.3 (0.3) 18.3 (0.5)
Rural 58.7 (1.0) 13.4 (0.7) 46.9 (1.0) 4.0 (0.4) 20.0 (0.7)

Note. Figures in parentheses are standard errors of percentages.




Regardless of frequency, self-reported consumption of
5+ drinks was highest for the never married and lowest
for widowed individuals. The proportion of individuals
who reported having ever drunk 5+ drinks increased up
through the level of 13 to 15 years of school, then de-
clined among college graduates, whereas it increased
steadily according to income. In contrast, the propor-
tions of persons who reportedly drank 5+ drinks at least
weekly decreased with both education and income.
With respect to geographic indicators, the prevalence of
binge drinking was most common in the Midwest.

For the two measures based on frequency of intoxi-
cation, the sociodemographic differentials in preva-
lence mirrored those for the measures based on
drinking 5+ drinks, with two exceptions. The gender
differential was narrower with respect to intoxication,
reflecting women’s greater propensity to become in-
toxicated at equivalent levels of ethanol intake as a re-
sult of their lower total body water (Goist & Sutker,
1985), and the educational differential with respect to
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ever having been intoxicated was stronger than that for
ever having consumed 5+ drinks.

The fifth measure of heavy drinking, average daily
intake of more than 1 ounce of ethanol, showed pat-
terns of prevalence that were somewhat different from
the other four measures. This is not surprising, because
it is reflective of overall frequency of drinking and typi-
cal level of consumption as well as of frequency of
binge drinking. The main ways in which the socio-
demographic patterns for this indicator differed from
the others were a smaller decline in prevalence with
age, a prevalence among the divorced or separated that
was nearly as high as that for the never married, a U-
shaped pattern with regard to income, and the highest
prevalence in the West rather than the Midwest.

As with the distribution of drinking status, the so-
ciodemographic differentials in these indicators of heavy
drinking were similar to those that have been reported
for earlier studies (Hilton, 1991a, 1991b; Midanik &
Clark, 1994; Williams & DeBakey, 1992), but compar-

Table 4. Adjusted Odds Ratios and 95% Confidence Intervals Reflecting Associations Between Selected

Sociodemographic Characteristics and Assorted Drinking Outcomes: United States, 1992.

Average Daily

Current Ever Drank Drank 5+ Ever Intoxicated Ethanol Intake
Drinker2 5+ Drinks® Drinks Weekly® Intoxicated® Weekly® of 1+ Ounces®
Age group
Age 30-44 0.78 (0.74-0.83)  0.45 (0.41-0.50)  0.77 (0.66-0.89)  0.38 (0.34-0.41)  0.50 (0.39-0.65) n.s. (0.83-1.08)
Age 45-64 0.56 (0.51-0.61) 0.21 (0.18-0.24) 0.68 (0.57-0.82) 0.14 (0.12-0.16) 0.36 (0.26-0.51) 1.38 (1.18-1.60)
Age 65+ 0.35 (0.32-0.39) 0.07 (0.06—0.08) 0.30 (0.23-0.38) 0.05 (0.04-0.06) 0.20 (0.14-0.28) 1.21 (1.02-1.45)
Gender
Male 2.39 (2.27-2.53)  3.00(2.77-3.25)  3.15 (2.77-3.58) 1.64 (1.51-1.78)  2.36 (1.86-2.98)  2.38 (2.15-2.63)
Race
Black 0.58 (0.53-0.63) 0.54 (0.46—0.63) n.s. (0.77-1.15) 0.51 (0.44-0.60) n.s. (0.70-1.15) n.s. (0.88-1.23)
Ethnicity
Hispanic 0.73 (0.65-0.82) n.s. (0.74-1.08) n.s. (0.64-1.08)  0.71 (0.58-0.85) ns. (0.45-1.09)  0.76 (0.62-0.93)
Marital status
Widowed 0.88 (0.79-0.98) n.s. (0.88-1.36) n.s. (0.88-1.73) ns. (0.72-1.15)  0.43 (0.21-0.91)

Divorced or separated

1.57 (1.45-1.70)

1.43 (1.27-1.59)

1.90 (1.61-2.24)

Never married 1.17 (1.09-1.27) 1.58 (1.41-1.76) 1.80 (1.56-2.09)
Education

12 years 1.37 (1.26-1.48) 0.79 (0.68-0.92) 0.64 (0.54-0.76)

13-15 years 1.74 (1.59-1.90)  0.62 (0.53-0.73)  0.43 (0.36-0.52)

16+ years 2.05 (1.87-2.25)  0.38 (0.32-0.44)  0.23 (0.19-0.28)
Income

$11,400-21,599 n.s. (0.99-1.17)  0.82 (0.71-0.95)  0.75 (0.63-0.89)

$21,600-44,999 1.27 (1.18-1.37)  0.78 (0.68-0.89)  0.68 (0.57-0.80)

$45,000 or more 1.76 (1.62-1.92)  0.69 (0.59-0.79)  0.58 (0.48-0.71)
Region

Midwest n.s. (0.97-1.18) 1.32 (1.17-1.50) n.s. (1.00-1.43)

South 0.76 (0.71-0.83) n.s. (0.98-1.26) n.s. (0.87-1.26)

West n.s. (0.85-1.02) n.s. (0.95-1.21) n.s. (0.81-1.18)
Urbanicity

Other urban n.s. (0.94-1.07)  0.84 (0.76-0.92)  0.84 (0.75-0.96)

Rural 0.81 (0.75-0.87) n.s. (0.91-1.14) n.s. (0.78-1.08)

1.45 (1.30-1.63)
1.52 (1.86-1.70)

ns. (0.85-1.14)
n.s. (0.84-1.14)
0.69 (0.60-0.80)

0.85 {0.74-0.97)
0.82 (0.72-0.93)
0.72 (0.62-0.82)

1.43 (1.27-1.62)
1.23 (1.09-1.40)
1.43 (1.27-1.62)

0.87 (0.79-0.96)
n.s. (0.86-1.08)

2.14 (1.60-2.88)
1.85 (1.41-2.43)

0.65 (0.49-0.87)
0.46 (0.34-0.61)
0.22 (0.15-0.31)

0.60 (0.45-0.79)
0.51 (0.39-0.66)
0.40 (0.28-0.56)

n.s. (0.94-1.78)

n.s. (0.86-1.64)
n.s. (0.74-1.48)
n.s. (0.68—1.08)

n.s. (0.68-1.18)

n.s. (0.68-1.07)
1.46 (1.27-1.66)
1.43 (1.26-1.62)

0.84 (0.72-0.98)
0.70 (0.60-0.82)
0.57 (0.49-0.67)

0.77 (0.67-0.89)
0.66 (0.57-0.75)
0.65 (0.56-0.76)

ns. (0.83-1.08)
n.s. (0.97-1.28)
1.17 (1.02-1.33)

0.86 (0.78—0.96)
0.90 (0.81-0.99)

Note. Figures in parentheses are 95% confidence intervals for odds ratios. Reference categories for odds ratios are as follows: Age group = age 18—
29; gender = female; race = non-Black; ethnicity = non-Hispanic; marital status = married; education = 011 years; income = < $11,400; region =
Northeast; urbanicity = central city.

2Qdds ratios among adults 18 years of age and over. ®Odds ratios among current drinkers.
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isons over time in the prevalence of the indicators were
confounded by measurement differences. For example,
the NLAES estimate of 8.6% of the adult population that
consumed an average of 1 or more ounces of ethanol per
day is slightly higher than the estimate based on the
1988 NHIS—15.2% of current drinkers (Dawson &
Archer, 1992), corresponding to 7.8% of the total popu-
lation. This reflects the fact that the NLAES calculation
of average intake incorporated both usual and atypical
heavy drinking patterns, whereas the NHIS calculation
was based solely on usual consumption.

To some extent, the patterns in Table 2 were af-
fected by the distribution of current drinkers in the
population, because only current drinkers were at risk
of heavy drinking during the preceding year. Some in-
teresting differences in patterns emerged when the
prevalence of these indicators of heavy drinking was es-
timated among current drinkers rather than for the to-
tal population (Table 3). The age and gender
differentials were reduced, the prevalences of weekly
intoxication and consumption of 5+ drinks were
shown to be higher for Black than non-Black drinkers,
and all of the heavy drinking indicators decreased di-
rectly in prevalence with education and income. The
prevalence of drinking an average of more than 1
ounce of ethanol per day fell to its lowest level at ages
30 to 44 and was essentially invariant at other ages.

In examining Tables 1 through 3, one might ques-
tion whether some of the apparent differentials are
based on spurious correlations that exist among the so-
ciodemographic variables. Multiple logistic regression
models were estimated for each drinking outcome in
order to test whether these associations held true after
adjusting for the effects of the other sociodemographic
variables. Table 4 shows the odds ratios generated by
these models. After adjustment for other model covari-
ates, widowhood was not associated with any of the
heavy drinking outcomes except for weekly intoxica-
tion, and its association with the odds of being a cur-
rent drinker was of marginal significance. The apparent
excess prevalence among Blacks of weekly consump-
tion of 5+ drinks and weekly intoxication was not sta-
tistically significant, although their decreased odds of
ever having drunk 5+ drinks or having been intoxi-
cated was maintained. The odds of ever having been
intoxicated were lower for college graduates than all
others, but did not vary among those with less educa-
tion. Geographic region and urbanicity had inconsis-
tent and often insignificant relationships with most of
the drinking variables. Otherwise, most of the adjusted
sociodemographic differentials were similar in direction
to those already noted in the earlier tables, except that

the adjustment process increased the magnitude of the
gender differential relative to those for the other so-
ciodemographic variables.

DISCUSSION

Some of the correlates of self-reported alcohol con-
sumption behaved in a consistent manner no matter
what drinking outcome was considered. For example,
both the probability of being a current drinker and all
of the indicators of heavy drinking reportedly were
higher for men than women and higher for never mar-
ried, separated, and divorced individuals than for per-
sons who were married. Other factors, such as
education, income, and age, differed in their effect on
the various outcomes. The probability of being a cur-
rent drinker was positively associated with increasing
education and income, whereas the probability of
drinking heavily—conditional on already being a cur-
rent drinker—was inversely related to both education
and income. Although age was negatively associated
with both the probability of being a current drinker
and with the conditional probabilities of the binge
drinking indicators, the heavy-drinking indicator based
on average daily ethanol intake was more prevalent
among persons aged 45 and older than among
younger drinkers. These differences suggest that the
norms governing the acceptability of various drinking
styles vary among population subgroups, as argued by
others (e.g., Johnson, Armor, Polich, & Stambul,
1977; Knupfter, 1984; Makela, 1978).

The issue of conditional versus unconditional prob-
abilities takes on importance with respect to the target-
ing of prevention and treatment measures. Prevention
campaigns aimed at reaching the largest numbers of
heavy drinkers within the general population (e.g.,
mass media messages and advertising campaigns)
should consider the unconditional prevalences of heavy
drinking indicators coupled with the underlying popu-
lation sizes of the various subgroups to estimate the
number of heavy drinkers in various target audiences.
Alternatively, moderate drinking messages posted in
liquor stores would do better to consider the condi-
tional probabilities of heavy drinking, because those
messages will be seen by subgroups of current drinkers
rather than of the general population. Likewise, assess-
ment of treatment modalities would be more affected
by the conditional than the unconditional probabili-
ties, because only current drinkers are at risk of requir-
ing treatment. Of particular interest in this regard are
the differences in conditional prevalences among the
various indicators of heavy drinking. They suggest that
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treatment for problems associated with binge drinking
should be aimed at a different subgroup of drinkers
than treatment for problems associated with daily con-
sumption of three or four drinks.

This study presented estimates of alcohol consump-
tion based on retrospective self-reported data collected
in a cross-sectional survey of a sample of U.S. house-
holds. Certain limitations are inherent in data such as
these. For example, the data were subject to recall bias,
age and cohort effects could not be distinguished, and
persons living outside households (e.g., migrant,
homeless, and institutionalized populations) were not
represented. Moreover, the analysis was restricted to
evaluation of individual associations between a single
sociodemographic characteristic and a single drinking
outcome. Much could be learned by examining inter-
actions among these associations. For example, studies
by Herd (1990) and Corbett, Mora, and Ames (1991)
indicate that differentials by gender, income, and edu-
cation may not be the same within minority popula-
tions as within the general population. Data from a
sample of adults residing in New York state revealed
that gender differences within the general population
were almost nil at the upper levels of family income
(Barnes, Welte, & Dintcheft, 1991). Thus, studying
effect interaction within the context of an analysis with
a specific exposure variable is strongly recommended
to enhance the incomplete understanding that can be
derived from analysis of bivariate relationships or main
effects models.
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Beyond Black, White and Hispanic:

Race, Ethnic Origin and Drinking
Patterns in the United States

Deborah A. Dawson

This study used data on 42,862 U.S. adults, including 18,352 past-year drinkers, to describe diffeventials by race and
national ovigin in U.S. dvinking patterns. Age—sex standardized estimates were presented within 21 categories of ethnic
origin for whites and within five categories each for individuals of black and other vaces. Of the three racial groups,
whites weve the most likely to drink, but blacks had the highest volume of intake and frequency of heavy drinking.
Differences by ethnic origin within racial categories were as marked as diffeventials between rvaces. Compared to whites
of Euvopean ovigin, those of Hispanic and Native American ovigin were less likely to dvink but consumed more alcobol
on days when they dvank. Whites of Southern and Eastern Euvopean ovigin drank proportionately morve wine and
demonstrated more moderate dvinking patterns (lower intake per drvinking day and/or less frequent heavy drinking,)
than those of Novthern or Central European ovigin. Hispanics of Caribbean ovigin weve less prone to heavy drinking
than other white Hispanics; similarly, blacks from the English-speaking Carvibbean showed morve moderate dvinking pat-
terns than other blacks. Individuals of Asian ovigin, in particular those of non-Japanese ovigin, had the most moderate
drinking patterns within the category of other race. Although the black/white diffeventials in volume of intake and fre-
quency of heavy dvinking disappeared after adjusting for marital status, education and income, most of the diffevences
by ethnic origin vetained their statistical significance if not their oviginal magnitudes. These findings indicate that cul-
tural forces exert a strong effect on dvinking behavior. Diffevences amony European whites with respect to prevalence of
drinking, beverage prefevence and frequency of heavy drinking suggest that the association between ethnic origin and
drinking behavior may persist even after many generations of presumed acculturation.

The use of the categories black, white and Hispanic
has become increasingly common, if not standard, in
describing ethnic differentials in large-scale national
studies of U.S. drinking patterns. Incorporating infor-
mation on race as well as national origin, these cate-
gories describe the three largest ethnic groups in the
United States, and black and Hispanic often are the
only nonwhite ethnic categories for which survey sam-
ple sizes permit reliable estimates. In addition, recent
surveys have found significant differences in drinking
behavior among these groups (see, for example,
Midanik and Clark; 1994; Cactano and Kaskutas,
1995; Dawson, in press; Dawson et al., 1995; Johnson
et al., 1998; Substance Abuse Mental Health Services
Administration, 1998). Data consistently indicate that
whites are more likely to drink than blacks. Some stud-
ies indicate that whites also are more likely than
Hispanics to be drinkers, especially among women.
This differential is most evident when the definition of a
drinker and /or the reference period used result in infre-
quent drinkers being excluded from the comparison. In

addition, some studies have found higher rates of heavy
drinking and drinks consumed per occasion among those
blacks and Hispanics who do drink, at least among those
who drink fairly regularly. Ignoring the implications of
these differences when planning programs for the pre-
vention and treatment of alcohol problems could have
serious public health ramifications because of the size of
the black and Hispanic minority populations.

Despite the public health benefits of collecting and
disseminating information for the country’s three
largest ethnic groups, the focus on blacks, whites and
Hispanics has been criticized on several counts. First,
it places an apparent emphasis on race and origin as
determining factors in and of themselves, ignoring the
effects that differential socioeconomic status, gender
roles, educational levels and so forth may have on ethnic
variation in alcohol use and problems (Heath, 1990-
1991; Blanc, 1993; Collins, 1996). Second, it ignores

Reprinted from Journal of Substance Abuse, Volume 10, Number
4, pp. 321-339, 1998, with permission from Elsevier Science.
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other minority populations such as the rapidly growing
category of Asian Americans, either omitting them al-
together or lumping them into an “other” category.
(Although the U.S. government now splits “other”
races into three categories, American Indian/Alaska
native, Asian, and native Hawaiian/ Pacific islander,
there are rarely enough cases to analyze these groups
separately.) Third, it ignores heterogeneity within these
categories, the ‘other’ category included.

Heterogeneity within ethnic groups has been
demonstrated in particular among Hispanics (Gordon,
1985, 1989; Cactano, 1988), with research findings
generally indicating the highest levels of heavy drink-
ing and alcohol problems among Mexican Americans
and the lowest levels among Cuban Americans, with
Hispanics of other Caribbean origins, e.g., Puerto
Rican and Dominican, lying between these extremes.
Other studies have indicated differences in drinking
patterns among individuals in the residual ‘other’ eth-
nic group, such as a higher rate of heavy drinking
among those of Japanese descent than among those of
Chinese, Filipino or Korean descent (Klatsky et al.,
1983; Chi et al., 1989) and a higher prevalence of al-
cohol consumption and alcohol abuse among native
Hawaiians than among Hawaiians of Filipino or
Chinese origin (Ahern, 1985; Murakami, 1985). While
some of these subgroup comparisons have been based
on large numbers of cases (e.g., the Kaiser-Permanente
patients studied by Klatsky et al., 1983), the samples
from which they were drawn are not nationally repre-
sentative and thus may not be generalizable to the
United States as a whole.

The early national alcohol surveys detailed many
differences in drinking prevalence and pattern among
whites of European origin. The first of these surveys
(Cahalan et al., 1969) found that the prevalence of
drinking was highest among individuals whose national
identity was Italian, followed by Russian, Polish or
Baltic. Those whose national identity was English,
Scotch or Scotch Irish were the least likely to be
drinkers. Among drinkers, heavy drinking was most
common among persons of Irish, Italian, Russian,
Polish and Baltic identity. Using data on different as-
pects of heavy drinking collected in the third national
survey, Cahalan and Room (1974) noted that the ratio
of very heavy drinking (12+ drinks at least once a
month) to steady fairly heavy drinking (5+ drinks at
least once a week) was lowest among Germans, Italians
and Eastern Europeans. Differentials such as these,
which provided the basis for a rich ethnocultural litera-
ture in recent decades, e.g., the studies of Polish
American, Italian American and Irish American drink-

ing patterns by Freund (1985), Simboli (1985) and
Stivers (1983), have been largely ignored in more re-
cent analyses of ethnic differentials, and there are few
recent quantitative comparisons of whites of different
European origins. Equally sparse are quantitative data
comparing ethnic subgroups of blacks (e.g., African
Americans vs. blacks of West Indian/Caribbean de-
scent), despite a large literature describing black drink-
ing patterns and their sociocultural context (Gaines,
1985; Harper and Saifnoorian, 1991; Herd and
Grube, 1996).

The purpose of this study is to fill some of these
gaps by providing descriptive data on U.S. drinking
patterns within categories defined by both race and the
finest possible breakdown of ethnic origin. Using na-
tionally representative data for U.S. adults 18 years of
age and over, it describes the prevalence of past-year
drinking, volume of ethanol intake, beverage prefer-
ence, quantity and frequency of consumption, and fre-
quency of heavy drinking. Data are presented within
21 categories of ethnic origin for whites and five cate-
gories cach for members of black and other races and
are standardized by age and sex to remove the con-
founding effects of these two correlates of drinking be-
havior. Within 12 slightly broader categories of ethnic
origin, multivariate models further adjust for the ef-
fects of marital status, education and income.

METHOD

STUDY SAMPLE

This analysis is based on data from the 1992 National
Longitudinal Alcohol Epidemiologic Survey (NLAES),
which was designed and sponsored by the National
Institute on Alcohol Abuse and Alcoholism and which
gathered information on alcohol consumption and al-
cohol problems from a nationally representative house-
hold sample of 42,862 U.S. adults 18 years of age and
over (Grant et al., 1994). The houschold and sample
person response rates were 92% and 97%, respectively.
Estimates of the prevalence of past-year drinking are
based on the full sample; estimates of volume and pat-
tern of alcohol consumption are based on the 18,352
individuals identified as past-year drinkers, i.e., who
consumed at least 12 alcoholic drinks in the year pre-
ceding the interview.

MEASURES

The NLAES household-screening respondent was
asked the race and ethnic origin of all household mem-
bers. Respondents were shown cards containing pre-
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coded responses from which selections were made.
The response options for race (“What is the race of
each person in this household?”) were white; black;
American Indian, Eskimo or Aleut; Asian or Pacific is-
lander; and other. The latter three were combined into
the “other” race category used in this analysis.
Response options for ethnic origin (“What is the ori-
gin or descent of each person in this household?”) in-
cluded 58 different countries or regions, along with
“other” (see Appendix A, which also indicates the total
sample size and number of past-year drinkers in each
category). Individuals in the “other” origin category—
primarily those who cited their origin as “American”
or who were unable to choose a single ethnic origin—
and in categories too small to analyze and too diverse
to combine were included in the racial totals but oth-
erwise excluded from presentation.

Because ethnic origin was asked independently of
race, some categories of origin were reported within
multiple race groups. For example, in addition to
whites of Greek origin, a fairly large number of blacks
reported being of Greek descent, possibly reflecting
trade routes between ancient Egypt, Rome and Greece
(Bernal, 1987; Burstein, 1995). There were many re-
spondents of Hispanic origin within each of the three
race categories. Presumably, Hispanics of “other” race
included both persons of indigenous descent and those
who mistakenly believed that Hispanic was a racial des-
ignation and thus reported “other.” Similarly, there
were large numbers of persons of native American de-
scent in both the white and “other” race categories.

Data on alcohol consumption were collected di-
rectly from the survey respondent, with no proxies al-
lowed. Prevalence of drinking was defined as having
consumed at least 12 drinks in the year preceding the
interview and was ascertained through a series of
screening questions. Past-year drinkers were asked the
frequency of having consumed 5+ drinks, using cate-
gories whose midpoints were converted to days per
year (e.g., 3—4 days per week = 3.5 x 52 = 182 days).
In addition, in separate sets of questions for beer, wine
and distilled spirits, respondents were asked the overall
frequency of consumption, usual quantity of drinks
consumed and their typical size, largest quantity of
drinks consumed and their typical size, and frequency
of consuming the largest quantity. From these data,
the following measures were obtained:

1. The overall frequency of drinking any alcohol
was estimated as the mean of: a) the sum of the
beverage-specific frequencies, not allowed to ex-
ceed 365, and b) the largest individual frequency.
For example, if a respondent reported drinking

beer 3—4 days a week (182 days per year), wine
once a month (12 days per year) and distilled
spirits 1-2 days a week (78 days), then the fre-
quency would be set to ([182 + 12 + 78] +
182)/2 = 227 days per year.

2. For each type of beverage, a measure of annual
volume of ethanol intake was constructed that
took into account both usual and heaviest con-
sumption of that beverage: [(overall frequency
minus frequency of drinking largest quantity) x
usual quantity x typical size x ethanol conversion
factor] + [frequency of drinking heaviest quantity
x largest quantity x typical size x ethanol conver-
sion factor]. Ethanol conversion factors, i.c., the
proportion of ethanol content per ounce of bev-
erage, were assumed to be 0.045 for beer, 0.121
for wine and 0.409 for spirits (DISCUS, 1985;
Kling, 1989; Turner, 1990; Modern Brewery
Age, 1992; Williams et al., 1993). The beverage-
specific annual volumes, as calculated above, were
summed across beverages to obtain the total an-
nual volume of intake, which was divided by 365 to
obtain average daily ethanol intake.

3. Average intake per drinking day was estimated by
dividing the annual volume of intake (see above)
by the number of drinking days per year. Thus,
this measure also reflects both typical and heavy
consumption and is not simply the usual or most
typical quantity of drinks consumed.

4. The proportions of ethanol intake in the form of
beer, wine and distilled spirits were estimated by
dividing the beverage-specific volumes by the
overall volume of ethanol intake.

In a test-retest survey conducted in a representative
community sample (Grant et al., 1995), average daily
ethanol intake had a reliability coefficient of 0.73, in
the excellent or near excellent range. The reliability of
the frequency of drinking 5 + drinks was not estimated,
but overall frequency of drinking had a reliability coef-
ficient of 0.76.

STATISTICAL ANALYSIS

The analysis of the detailed breakdown by ethnic ori-
gin is based on pairwise comparisons of consumption:
a) among the three racial groups of white, black and
other, and b) between each racial group total and its
component ethnic origin categories. The significance
levels for the between-group racial comparisons are
cited in the text; those for the within-racial-group dif-
ferences by ethnic origin are indicated in the tables. All
data were standardized for sex and age (using age
groups 18-29, 30-49, 50+) in order to reduce any
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confounding that might result from different demo-
graphic compositions of the various racial and ethnic
groups. In this process, the age—sex-specific means for
the consumption measures of each individual ethnic or
racial group were reweighted using the age-sex break-
down of a standard population—either the total U.S.
adult population (for estimating the prevalence of past-
year drinking) or all past-year drinkers (for all other
measures). Subsequent multivariate analyses of the
broader ethnic origin categories used multivariate lo-
gistic or linear regression models to control for age,
sex, marital status (married vs. other), education (high
school graduate and college graduate, with less than
high school as the referent), and family income.

The standardized estimates, regression parameters
and their respective variances were estimated by the

SUDAAN software package (Shah et al., 1996), which
uses Taylor series linearization to adjust variance esti-
mates for complex sample design characteristics such as
clustering and stratification. Because of the multiple
comparisons made in this analysis, two levels of statisti-
cal significance are indicated on the tables, p < 0.05
and p < 0.001. Although differences meeting either of
these tests of significance are cited in the text, the for-
mer may be considered of marginal significance or
merely suggestive of differences.

RESULTS

Table 1 examines three aspects of alcohol consump-
tion—the overall prevalence of past-year drinking (i.e.,
of having consumed at least 12 drinks in the year pre-

Table 1. Prevalence of Drinking, Mean Daily Volume of Ethanol Intake and Distribution of Ethanol
Intake by Beverage Type, by Detailed Categories of Race and Origin: Standardized by Age and Sex

Prevalence of

Mean Daily Ethanol

Total Ethanol Intake (%) Consumed In:

Past-year Drinking Intake (ounces) Beer Wine Spirits
White* 474 (0.5) 0.70 (0.01) 52.8 (0.4) 26.3 (0.3) 20.9 (0.3)
Northern European 49.1 (0.6)* 0.73 (0.03) 52.5 (0.6) 25.8 (0.5) 21.7 (0.4)
English, Scottish, Welsh 46.3 (0.9) 0.70 (0.04) 50.2 (0.9) 27.9(0.7) 21.9(0.7)
Irish 52.3 (1.0)** 0.80 (0.07) 54.6 (0.9) 24.6 (0.8) 20.8 (0.7)
French, Swiss 51.6 (1.6)* 0.66 (0.06) 52.8 (1.6) 252 (1.3) 22.0 (1.2)
Belgian, Dutch 43.8 (2.3) 0.78 (0.10) 53.6 (2.3) 22.9(1.9) 23.6 (2.0)
Scandinavian 51.2 (1.7) 0.67 (0.05) 54.0 (1.7) 23.7(1.3) 223 (1.2)
Central European 52.4 (0.9)** 0.66 (0.02) 53.5 (0.6) 25.1 (0.6) 21.4(0.5)
German 51.5 (1.0)** 0.66 (0.02) 54.6 (0.7) 24.0 (0.6) 21.4 (0.6)
Austrian 50.1 (1.0)* 0.68 (0.11) 40.1 (3.7)** 40.8 (4.2)** 19.1 (2.9)
Polish, Hungarian, 56.3 (1.6)** 0.64 (0.04) 50.8 (1.3) 27.7(1.1) 21.5(1.0)
Czechoslovakian,
Yugoslavian
Southern European 50.3 (1.3)* 0.66 (0.04) 441 (1.3)** 374 (1.2)** 18.5 (0.9)*
Italian 50.7 (1.4)* 0.65 (0.04) 44.1 (1.4)** 37.0 (1.3)** 18.9 (1.0)
Greek 45.0 (4.8)* 0.57 (0.07) 37.3 (4.1)** 42.7 (4.7)** 19.9 (3.3)
Spanish, Portugese 50.8 (3.4) 0.76 (0.10) 47.0 (3.3) 38.5 (3.1)** 14.5 (1.9)**
Eastern European 48.4 (2.6) 0.63 (0.09) 384 (2.1)** 39.5 (1.9y** 22.0 (1.8)
Middle Eastern 37.9 (4.6) 0.51 (0.14) 41.6 (4.5)* 36.5 (4.0)* 21.9 (3.0)
Native American 374 (2.2)** 0.92 (0.09)* 63.8 (2.9)* 13.8 (1.8)** 22.4 (2.3)
Hispanic 34.9 (1.4)** 0.65 (0.05) 61.5 (1.7)** 23.1 (1.4)* 15.3 (1.1)**
Mexican, Chicano, etc. 36.0 (1.9)** 0.76 (0.08) 66.3 (2.0y** 214 (1.6)* 12.3 (1.3)**
Central/South American 35.7 (2.9)** 0.54 (0.06)* 53.5 (4.2) 30.0 (4.0) 16.5 (2.4)
Caribbean 32.8 (2.9y** 0.40 (0.06)** 51.3 (4.6) 238 (3.4 25.0 (3.2)
Black” 311 (0.8) 0.93 (0.06) 56.0 (1.2) 18.0 (0.8) 26.0 (1.0)
African American 31.8 (0.9) 0.98 (0.06) 55.9 (1.3 17.1 (0.9) 27.0 (1.1)
African 26.4 (3.9) 0.88 (0.15) 59.0 (7.0) 19.3 (4.7) 21.7 (6.8)
Hispanic 30.4 (4.6) 0.87 (0.31) 452 3.4)* 36.3 (4.6)** 18.5 (4.9)
Non-Hispanic Caribbean 25.7 (4.0) 0.29 (0.05)** 54.4 (4.6) 28.9 (3.5)* 16.7 (3.0)**
Greek 25.1 (5.1) 0.59 (0.12)* 60.2 (9.3) 26.4 (7.4) 13.4 (3.6)*
Other® 27.1 (1.4) 0.65 (0.06) 59.6 2.1) 22.4(2.0) 18.1 (1.6)
Japanese 29.7 (4.6) 0.76 (0.21) 43.0 (4.6)** 41.4 (4.5)%* 15.6 (2.7)
Pacific Islander 32.4 (4.0) 0.71 (0.11) 50.7 (5.4) 33.0 (4.5)* 16.3 (2.7)
Native American 3R.2 (3.8)* 0.92 (0.18) 73.6 (5.1)* 13.7 (3.6)* 12.7 (3.1)
Hispanic 34.4 (3.0)* 0.73(0.11) 63.7 (3.3) 154 (3.3) 20.9 (3.5)
Non-Japanese Asian 17.1 (1.7)** 0.34 (0.07)** 53.8 (3.4) 269 (3.7) 19.3 (3.5)

Notes. Figures in parentheses are standard errors of estimates.
“Includes individuals with missing or other ethnic origins.

*Estimate is marginally different ( p < 0.05) from that for racial group as a whole.
**Estimate is significantly different ( p < 0.001) from that for racial group as a whole.
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ceding interview), volume of consumption as indicated
by average daily ethanol intake, and beverage prefer-
ence. In terms of racial differences, the prevalence of
past-year drinking was highest for individuals of white
race (p < 0.001) and was marginally higher for those of
black than other races (p < 0.05). Average daily vol-
ume of consumption was greater for blacks than for ei-
ther whites or individuals of other races (p < 0.001).
Although all three racial groups consumed the major-

ity of their total ethanol intake in the form of beer,
beer preference was marginally less predominant
among whites than among blacks and persons of other
races (p < 0.05).

Among whites, individuals of European origin
demonstrated a prevalence of past-year drinking that
exceeded the racial total; whereas the prevalence of
past-year drinking was below the racial average for in-
dividuals of native American and Hispanic origin. The

Table 2. Frequency of Drinking, Intake per Drinking Day and Frequency of Heavy Drinking, by Detailed
Categories of Race and Origin: Standardized by Age and Sex

Mean Ethanol Mean Frequency

Mean
Frequency
of Drinking
White? 110.1 {(1.0)
Northern European 112.4 (1.8)
English, Scottish, 113.6 2.1
Welsh
Irish 111.7 (2.8)
French, Swiss 105.2 (4.7)
Belgian, Dutch 117.9 (6.9)
Scandinavian 111.7 (5.0)
Central European 107.7 (2.0)
German 109.1 (2.2)
Austrian 117.0 (12.5)
Polish. Hungarian, 101.6 (3.8)*
Czechoslovakian,
Yugoslavian
Southern European 112.0 4.2)
Italian 109.4 (4.6)
Greek 111.2 (11.3)
Spanish, Portugese 129.2 (12.0)
Eastern Europecan 107.4 (7.1)
Middle Eastern 82.6 (10.8)
Native American 124.4 (9.0)
Hispanic 90.9 (5.1)*
Mexican, Chicano, etc. 99.4 (7.5)
Central/South 929 (11.9)
American
Caribbean 59.0 (5.2)**
Black® 115.5 (3.2)
African American 117.9 (3.4)
African 132.7 (15.4)
Hispanic 113.7 (11.7)
Non-Hispanic Caribbean 59.9 (9.7)**
Greek 94.2 (11.2)
Other® 91.6 (6.3)
Japanese 129.8 (20.1)
Pacific Islander 99.3 (10.9)
Native American 85.9 (11.2)
Hispanic 101.1 (12.3)
Non-Japanese Asian 68.1 (6.7)**

Intake per of Drinking
Drinking Day 5+ Drinks
2.19 (0.02) 21.6 (0.6)
2.19 (0.04) 22.0 (1.0)
2.08 (0.05)* 18.5 (1.3)*
2.36 (0.09) 25.5 (1L.7)*
2.10 (0.08) 21.2 (2.5)
226 (0.15) 29.8 (6.1)
2.15 (0.08) 22.0(2.4)
2,12 (0.03)* 21.8(1.2)
2.13 (0.04) 22.8 (1.5)
1.98 (0.17) 13.8 (4.7)**
2.07 (0.05y* 18.6 (2.0)
2.09 (0.05) 15.4 (1.7)**
2.09 (0.06) 15.7 (1.9)*
2.12 (0.28) 6.3 (2.3)%*
2.01 (0.12) 17.7 (4.5)
1.84 (0.09)** 18.7 (4.0)
1.92 (0.17) 10.4 (5.2)
2.73 (0.20)% 33.8 (5.4)*
2.51 (0.08)** 23.3 (3.7)
2.66 (0.10)** 29.5 (5.8)
2.30 (0.16) 15.9 (3.0)
2.31 (0.20) 10.6 (2.1)**
2.33 (0.07) 30.6 (2.2)
2.40 (0.08) 32.7(2.5)
2.11 (0.25) 26.1 (11.1)
2.42 (0.39) 9.7 (3.9)**
1.50 (0.14)** 47 (1.3)%*
2.03 (0.36) 22.4 (11.5)
2.44 (0.14) 23.1 3.4)
1.80 (0.18)** 17.3 (8.0)
239 (0.17) 32.7 (14.9)
3.39 (0.35)* 36.5 (12.2)
3.08 (0.35) 31.9 (6.6)
1.49 (0.09)** 3.8 (1.4)**

Notes. Figurcs in parentheses are standard errors of estimates.
Includes individuals with missing or other cthnic origins.
*Estimate is marginally different ( p < 0.05) from that for racial group as a whole.
**Estimate is significantly different ( p < 0.001) from that for racial group as a whole.
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only differences among whites in terms of volume of
intake were that Hispanics of Caribbean and
South/Central American origin consumed less alcohol
than average and whites of native American origin con-
sumed more alcohol than average. Whites exhibited
more variation in terms of beverage preference.
Individuals of Austrian, Southern European, Eastern
European and Middle Eastern origin all reported a rel-
atively high wine intake and relatively low beer intake.
Those of native American and Hispanic origin were
the opposite, with an above-average preference for
beer and a below-average preference for wine. In addi-
tion, individuals of both Hispanic and Southern
European origin reported a lower than average relative
intake of distilled spirits.

Among blacks, there were no statistically significant
differences by origin in the prevalence of past-year
drinking. Lower than average volumes of intake were
reported by black drinkers of Greek and especially of
non-Hispanic Caribbean origin. Among the latter, the
volume of consumption was less than one third that of
all blacks combined. Blacks of both Hispanic and non-
Hispanic Caribbean origin revealed a stronger prefer-
ence for wine than other blacks. Hispanic blacks
consumed a below average proportion of intake in the
form of beer, and blacks of both non-Hispanic
Caribbean and Greek origin consumed less than aver-
age in the form of distilled spirits.

The prevalence of drinking among individuals of
other races was above the racial group total for those
of native American and Hispanic origin and below the
group total for those of non-Japanese Asian descent.
The latter also reported a lower than average volume
of consumption among those that did drink, less than
half that of Japanese, Pacific islanders, and native
Americans and Hispanics of other race. In terms of
beverage preference, individuals of Japanese origin re-
ported a relatively low intake of beer and high intake
of wine, whereas those of native American origin did
just the opposite. Pacific islanders also showed a
stronger than average preference for wine.

Table 2 presents data on three drinking pattern
measures — overall frequency, intake per drinking day,
and frequency of heavy drinking. The mean overall fre-
quency of drinking did not differ for whites and blacks,
but was lower for members of other races (p < 0.05
relative to whites and p < 0.001 relative to blacks).
There were not significant differences by race in the
average volume of ethanol consumed per drinking day.
The mean frequency of drinking 5+ drinks was higher
for blacks than whites (p < 0.001), with individuals of
other races not significantly different from either.

Among whites, Hispanics of Caribbean descent re-
ported drinking less than two thirds as often as all
whites combined. As a result, the mean frequency for
all Hispanics was slightly below the group average, as
was the frequency for individuals of Polish/
Hungarian /Czechoslovakian /Yugoslavian origin. A
number of European origins were associated with lower
than average volumes of intake per drinking day, with
the greatest reduction in volume among those of
Eastern European descent. Whites of native American
and Mexican/Chicano origin reported considerably
higher volumes of intake per drinking day than all
whites. Whites of Irish and native American origin were
the only groups to report an above-average frequency
of heavy drinking (i.c., of drinking 5 + drinks). Groups
with lower than average frequencies of heavy drinking
included those of English/Scottish/Welsh, Austrian,
Southern European and Caribbean Hispanic origin.

The importance of Caribbean origin was apparent
among blacks, as well. Blacks from the non-Hispanic
Caribbean reported a lower overall frequency of drink-
ing, lower volume of intake per drinking day and less
frequent heavy drinking than did all blacks. Hispanic
Blacks also reported a lower than average frequency of
heavy drinking, but did not differ in terms of overall
frequency or quantity per drinking day.

Among individuals of other races, those of non-
Japanese Asian origin fell strikingly below the racial
group average in terms of all three drinking-pattern
measures; that is, they drank less frequently and in
lower quantities per drinking day and drank 5+ drinks
less often than average. In addition, volumes of intake
per drinking day were below average for individuals of
Japanese origin and above average for those of native
American origin; however, these groups did not differ
in terms of frequency of drinking (overall or heavy).

In order to test whether the ethnic and racial differ-
ences presented in Tables 1 and 2 would survive after
adjusting for the additional confounders of marital sta-
tus, education and income, some of the smaller cate-
gories had to be combined. Whites of French, Swiss,
Belgian, Dutch, and Scandinavian origin were com-
bined into “other Northern European,” and whites of
Austrian and Polish/Hungarian/Czechoslovakian/
Yugoslavian descent were combined into “other
Central European.” All of the categories of European
origin were restricted to individuals of white race.
Individuals of Hispanic origin were combined into one
of two categories, either “Mexican/Chicano” or
“other Hispanic,” without respect to race. Similarly,
individuals of native American origin were combined
into a single category regardless of whether of white or
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other race. Accordingly, the category of “black” in-
cludes only non-Hispanic blacks, and the category of
“Asian Pacific islander” excludes both Hispanics and
native American of other races.

Tables 3 and 4 present the multivariate beta para-
meters corresponding to the revised ethnic origin cate-
gories, using the category of English/Scottish/Welsh
as the reference group against which each of these pa-
rameters is evaluated. The beta parameters from the lo-
gistic model predicting the prevalence of past-year
drinking (Table 3) can be exponentiated to yield odds
ratios. For example, the odds of past year drinking
were only 57% times as great for blacks as for whites of
English /Scottish/Welsh origin, OR = ¢0% = 0.57.
The beta parameters for all of the other measures in
Tables 3 and 4 are derived from linear regression mod-
els and can be interpreted as differences in mean values
between the ethnic category in question and
English /Scottish/Welsh.

As indicated in Table 3 all of the comparable racial
and ethnic differences in prevalence of drinking that
were observed in the more detailed breakdown of
Table 1 retained their significance in the multivariate
analyses. With respect to average volume of intake, the
excess volumes that were formerly significant for blacks
and for white native Americans lost their statistical sig-
nificance. (The reduced levels of intake among blacks
of non-Hispanic Caribbean and Greek origin also lost
their significance, but this was the result of the recon-
figuration of groups and the different reference cate-
gory.) The variations in beverage preference by ethnic
origin retained their general pattern and level of signif-
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icance, although the magnitudes of the differences, es-
pecially the beer preference of Hispanics and native
Americans, were reduced. With the addition of the
controls, a few additional differences in beverage pref-
erence were observed, for example, an increased beer
preference and decreased wine preference among indi-
viduals of Irish and German descent (p < 0.05).

As shown in Table 4, the majority of differences in
drinking pattern that were observed in Table 2 were
maintained in the multivariate analysis. Highlighting
only those results in which changes occurred that were
not the result of the reconfigured categories: 1) The
reduced overall frequency of drinking among
Hispanics of Mexican/Chicano origin became statisti-
cally significant (p < 0.05). 2) The increased frequen-
cies of drinking 5+ drinks among blacks and whites of
native American origin lost their statistical significance.
3) The excess consumption per drinking day of indi-
viduals of Irish origin took on a marginal level of
statistical significance (p < 0.05).

DISCUSSION

The presentation of simple, descriptive data on ethnic dif-
ferentials is not intended to promote stereotypes of ethnic
drinking patterns, nor to suggest that race and origin per
se are the cause of the differentials. Rather, the intent of
this paper is to document differences that may prove use-
ful in the development of hypotheses regarding how eth-
nic differentials evolve—hypotheses that are best tested in
studies that focus on limited comparisons rather than on
the broad range of comparisons included in this study.

Table 3. Prevalence of Drinking, Mean Daily Volume of Ethanol Intake and Distribution of Ethanol
Intake by Beverage Type, by Broad Categories of Race and Origin: Beta Parameters Adjusted for Age, Sex,

Marital Status, Education and Income

Prevalence of

Mean Daily Ethanol

Total Ethanol Intake (%) Consumed In:

Past-year Drinking" Intake (ounces)’® Beer? Wine® Spirits °

English, Scottish, Welsh 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
Irish 0.25 (0.05)** 0.06 (0.08) 0.04 (0.01)* —0.03 (0.01)* =0.01 (0.01)
Other Northern European 0.17 (0.05)* —0.04 (0.05) 0.02 (0.01) —0.03 (0.01)* 0.00 (0.01)
German 0.26 (0.05)** —0.07 (0.05) 0.03 (0.01)* —=0.03 (0.01)y* —=0.01 (0.01)
Other Central European 0.38 (0.07)** —0.07 (0.06) —0.01 (0.01) 0.01 (0.01) —0.00 (0.01)
Southem European 0.21 (0.06)* —0.08 (0.06) 0.07 (0.02)** 010 (0.01y** —0.03 (0.01)*
Eastern European 0.08 (0.11) ~(L.08 (0.09) —0.10 (0.02)** 0.10 (0.02)* 0.00 (0.02)
Mexican, Chicano, ctc.” —0.24 (0.09)* —0.14 (0.09) 0.08 (0.02)** ~0.02 (0.01) 0.06 (0.01)**
Other Hispanic® —0.49 (0.10)** =0.29 (0.08)** —-0.02 (0.02) 0.02 (0.02) 0.00 (0.02)
Black -0.56 (0.05)** (.12 (0.08) 0.01 (0.01) ~0.04 (0.01y** 0.03 (0.01)*
Asian/Pacific Islander 1.28 (0.10)** —0.23 (0.08)y** 0.04 (0.02) =0.02 (0.02) -(.02 (0.02)
Mative American® =0.20 (0.10)* 0.11 (0.11) 0.07 (0.03)* —0.06 (0.02)* —0.01 (0.02)

Nates.  Figures in parenthescs are standard emors of estimates,

"Based on a logistic regression model.

"Based on a linear regression model.

“Regardless of race.

“Estimate is marginally different ( p < 0.05) from that for English/Scottish/Welsh,
“"Estimate is significantly different { » < 0,001) from that for English/Scottish/Welsh.
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This study found that differences by ethnic origin
within racial categories were as marked as racial differ-
entials in drinking behaviors. Among whites, the major
distinction was between those of European descent
and those of other descents. Not only Hispanics but
also whites of Middle Eastern and native American ori-
gin demonstrated drinking patterns that were distinct
from whites of European origin. Moreover, among
whites of European descent, those from Southern and
Eastern Europe differed from those from Northern
and Central Europe in terms of some aspects of drink-
ing behavior such as beverage preference and fre-
quency of heavy drinking. Also, Hispanics of Mexican
descent had far different drinking patterns than those
of Caribbean descent. Likewise, blacks from the
English-speaking Caribbean differed from those of
other origins, and among individuals of other races,
those of Asian descent were distinct from those of na-
tive American, Pacific islander or Hispanic descent.
Even among Asians, those of Japanese origin showed
drinking patterns that differed from those of other,
non-Japanese Asian origins. These findings clearly
demonstrate that cultural forces exert a strong effect
on drinking behavior, with beverage preference and
frequency of heavy drinking showing residual eftects
even after many decades of presumed acculturation.

This study found several examples of ethnic differ-
entials transcending race. Individuals of native
American origin reported exceptionally high volumes
of consumption and frequencies of heavy drinking re-
gardless of whether they were of white or other race.

Similarly, the effect of Caribbean origin was about the
same for both whites and blacks, in both cases corre-
sponding to significantly lower rates of drinking, re-
duced volume of consumption and less frequent heavy
drinking. The effect of Greek origin was generally to
lower prevalence, quantity and frequency of drinking
among both blacks and whites, although these differ-
ences were not consistently significant.

The excess volume of consumption, level of intake
per drinking day and frequency of heavy drinking that
distinguished whites and blacks disappeared after ad-
justment for social indicators, although blacks re-
mained less likely to be drinkers. However, most of the
differentials involving whites, Hispanics, native
Americans and individuals of Asian descent retained
their level of statistical significance, despite some loss
of magnitude, after multivariate adjustment. The per-
sistence of these differentials by ethnic origin suggests
that drinking patterns and beverage preference are not
solely a function of social class, but rather of a broader
range of cultural determinants.

The results of this study also indicated interesting
relationships among various measures of drinking vol-
ume and pattern. Among individuals of Mexican/
Chicano origin, for example, their excess frequencies
of drinking 5+ drinks lost statistical significance after
adjusting for measures of social class; however, their
average intakes per drinking day remained significantly
increased, exceeding those for all other ethnic groups.
This suggests that they consumed mo7e drinks on their
heavy drinking days than did members of other ethnic

Table 4. Frequency of Drinking, Intake per Drinking Day and Frequency of Heavy Drinking, by Broad
Categories of Race and Origin: Beta Parameters Adjusted for Age, Sex, Marital Status, Education and Income

Mean Mean Ethanol Mean Frequency

Frequency Intake per of Drinking

of Drinking* Drinking Day?* 5+ Drinks*®
English, Scottish, Welsh 0.00 (0.00) 0.00 (0.00) 0.00 ¢0.00)
Irish —2.68 (4.05) 0.20 (0.10)* 5.55 (1.97)*
Other Northern European —3.68 (4.09) —0.00 (0.07) 3.06 (2.31)
German —5.55(3.57) —0.02 (0.06) 2.62 (1.86)
Other Central European 11.75 (4.77) —0.04 (0.07) 1.43 (2.23)
Southern European —2.63 (5.38) —0.07 (0.07) —5.02 (2.23)*
Eastern European —-10.00 (7.83) —0.18 (0.09)* 0.60 (3.90)
Mexican, Chicano, etc.® —19.44 (6.58)* 0.28 (0.12)* —0.54 (4.55)
Other Hispanic® —31.43 (6.63)** —0.04 (0.14) —9.63 (3.18)*
Black 2.28 (4.37) —0.09 (0.09) 4.51 (2.73)
Asian/Pacific Islander —24.49 (7.57)* —0.44 (0.10)** —4.43 (4.57)
Native American® —4.24 (6.34) 0.69 (0.22)* 4.62 (4.38)

Notes. Figures in parentheses are standard errors of estimates.

?Based on a linear regression model.
bRegardless of race.
N

Estimate is marginally different ( p < 0.05) from that for English/Scottish/Welsh.
Estimate is significantly different ( p < 0.001) from that for English/Scottish/Welsh.

20



Race, Ethnic Origin and Drinking Patterns

groups. At the same time, neither of these two groups
had an above-average overall volume of intake, because
their high intakes on days when they drank were offset
by below-average frequencies of drinking. In an exam-
ple of the opposite effect, individuals of Eastern
European origin had a significantly reduced intake per
drinking day despite no decrease in the frequency of
heavy drinking, suggesting relatively low levels of intake
on their heavy-drinking days. These findings mirror
those reported by Cahalan and Room (1974), in their
comparisons by ethnic group of very heavy versus steady
fairly heavy drinking and indicate that a simple measure
of frequency of drinking 5+ drinks is inadequate to dis-
tinguish types of heavy-drinking patterns that may be as-
sociated with different types of consequences.

The classic distinction between “wet cultures” (in
which drinking is highly prevalent and occurs fre-
quently but rarely leads to heavy drinking, inebriation
or acute alcohol problems) and “dry” cultures (in
which drinking is less prevalent and less frequent but
more often is concentrated into bouts of intoxication
and associated adverse consequences) was not sup-
ported by these data. For example, among the five cat-
egories of European origin with an above average
prevalence of drinking, none exhibited an increased
frequency of drinking. Only one (Southern European)
demonstrated a reduced frequency of heavy drinking,
balanced by another (Irish) in which the frequency of
heavy drinking was above average. Among individuals
of Asian descent, who exhibited a “dry” pattern with
low prevalence and infrequent drinking, the rate of
heavy drinking was low as well. This suggests that
there may be drinking patterns that lie outside the im-
plied continuum between the classic wet and dry pat-
terns, for example, those in which a strong
physiological contraindication to drinking (such as the
flushing response of many individuals of Asian origin)
affects the selectivity of who becomes a drinker.
Alternatively, the NLAES’ exclusion of infrequent
drinkers may account for some of the apparent devia-
tions from this wet/dry continuum.

This exclusion of individuals who consumed less
than 12 drinks from the ranks of past-year drinkers also
limits direct comparisons with other studies of repre-
sentative U.S. populations. For example, whereas this
study found a lower prevalence of past-year drinking
among Hispanic whites than among all whites, 34.9%
versus 47.4%, the 1990 National Alcohol Survey found
drinking to be equally prevalent among Hispanics and
whites, 66.6% and 65.9% respectively (Midanik and
Clark, 1994). This discrepancy indicates not only the
magnitude of the proportion of infrequent drinkers,

but also that variation in this proportion across ethnic
groups affects estimates of ethnic differentials in the
prevalence of drinking. Additionally, because the mea-
sures of alcohol consumption presented in this study
were based on past-year drinkers, the exclusion of in-
frequent drinkers almost certainly led to higher vol-
umes of intake and frequencies of heavy and overall
drinking among past-year drinkers than would have
been obtained if the infrequent drinkers had been in-
cluded in the basis for these estimates. Again, this ef-
fect would be felt most strongly among ethnic groups
with high proportions of infrequent drinkers.
Unfortunately, these groups cannot be identified from
this study alone but only by comparison with other
studies, none of which have examined so many differ-
ent ethnic categories.

Because the NLAES did not collect information to
assess acculturation, these data cannot be used at the
individual level to address its impact on drinking pat-
terns. However, at the aggregate level, the data clearly
showed the greatest variation and deviation from ma-
jority (European-white) group drinking patterns
among a) the more recent immigrant groups of
Hispanics and Asians, and b) blacks, whose assimila-
tion arguably has been slowed by a long history of
racial discrimination and segregation. Among whites of
European origin, there was a great deal of homogene-
ity with respect to quantity and frequency of drinking,
although beverage preference generally continued to
reflect the cultural influences of the countries of ori-
gin, as in the high proportion of wine consumed by in-
dividuals of Southern European descent. Two
anomalous findings were the low consumption levels
and high proportions of wine consumed by individuals
of Austrian and Eastern European (primarily Russian)
descent and the low proportions of wine consumed by
individuals of French and Swiss (primarily French) de-
scent—cach of which contradicts the beverage prefer-
ence and/or consumption level of the country of
origin (Commodity Board for the Distilled Spirits
Industry, 1995). The former may reflect a high pro-
portion of Jewish individuals among Austrian and
Russian immigrants, although this cannot be verified
because religion was not asked of NLAES respondents.
Low consumption levels and the use of wine in reli-
gious rituals have been documented among Jewish
Americans in many studies that have examined ethnic
and religious differentials in drinking practices
(Glassner and Berg, 1985; Bales, 1991). The surpris-
ingly low levels of wine consumed by persons of
French or Swiss origin may reflect the fact that the
French immigrated to the United States many decades
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Appendix A. Response Options for Ethnic Origin

Response Past-year Response Past-year
Category Total N Drinkers Category Total N Drinkers
African Amecrican 5483 1719 Korean 123 34
(Black, Negro, or
Afro-American)
Aftrican (e.g.. 189 69 Lebanese 60 23
Egyptian, Nigerian,
Algerian)
American Indian 853 325 Malaysian S 2
Australian, 23 1 Mexican 717 236
New Zealander
Austrian 148 71 Mexican-American 667 279
Belgian 49 21 Norwegian 596 310
Canadian 294 141 Polish 1095 564
Central American 175 50 Puerto Rican 312 95
(e.g.. Nicaraguan,
Guatamelan)
Chicano 44 25 Russian 528 230
Chinese 230 50 Scottish 945 428
Cuban 188 59 Samoan 5 0
Czechoslovakian 332 167 South American 208 82
(e.g., Brazilian,
Chilean,
Columbian)
Danish 181 83 Spanish (Spain), 325 160
Portuguese
Dutch 754 285 Swedish 551 276
English 4613 1987 Swiss 117 54
Filipino 185 54 Taiwanese 37 9
Finnish 95 47 Turkish 13 9
French 1093 515 Vietnamese 89 16
German 6384 3169 Welsh 215 111
Greek 251 91 Yugoslavian 145 74
Guamanian 14 4 Other Asian 83 15
(Thai, Laotian,
Cambodian,
Burmese)
Hungarian 186 96 Other Carribbean 91 26
or West Indian
(Spanish speak-
ing)
Indian, 159 44 Other Carribbean 212 60
Afghanistani, or West Indian
Pakistani (Non-Spanish
speaking)
Indonesian 4 2 Other Eastern Eur- 151 74
opean (Roma-
nian, Bulgarian,
Albanian)
Iranian 43 17 Other middle East- 41 13
ern (Saudi Ara-
bian, Kuwaiti,
Qatari, Syrian,
Omani)
Iraqi 15 3 Other Pacific islan- 34 11
der (Okinawan)
Irish 3892 1936 Other Spanish 63 26
Israeli 51 21 Other 6675 2803
Italian 1839 897
Japanese 314 126
Jordanian 13 5
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carlier on average than individuals from the Southern
European wine region (U.S. Bureau of the Census,
1975), and often by way of Canada, at a time when
wine may have been more difficult to obtain or to pro-
duce locally and when other beverages may have been
substituted and incorporated into the immigrants’
drinking culture.

The measure of ethnic origin used in this analysis is
by no means a proxy for the broader concept of eth-
nicity. Among other limitations, it fails to incorporate
the effects of religion and religiosity and their effects
on drinking socialization and the development of abu-
sive drinking patterns (McCready et al., 1983; Stivers,
1983). Earlier studies of drinking practices in the
United States (Cahalan and Room, 1974; Cahalan et
al., 1969) found that religious differences within cate-
gories of national identity were associated with a great
deal of variation in drinking behavior, with conserva-
tive Protestants the least likely to drink and to drink
heavily and Roman Catholics the most likely to do so.
In addition, it must be recognized that ethnic origin is
not necessarily an antecedent of drinking behavior, but
rather that an individual may adopt an ethnic origin
(or select one among the many that make up his ances-
try) that most accurately reflects his desired or actual
lifestyle, including patterns of drinking. As stated ear-
lier, the intent of this paper was to provide the broad-
est possible description of differentials by ethnic origin,
not to explain those differentials nor to suggest that
ethnic origin per se was an explanatory factor.
Through some of the questions raised above, it is
hoped that this paper will provide the basis for further
exploration of how drinking patterns are culturally
transmitted and how aspects of this transmission might
be manipulated to encourage moderate drinking prac-
tices among drinkers of all ethnic origins.
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Drinking Patterns and Their Consequences:

Report From an International Meeting

Temporal Drinking Patterns and Variation
in Social Consequences

Deborah A. Dawson

Temporal dvinking patterns and their associated social consequences ave described for a sample of U.S. adults aged 18
years and over who drank at least 12 drvinks in the preceding year and did not vestrict their drvinking to special occasions
(n = 16,080). The earliest time of day when these curvent vequiar dvinkers veported usually drvinking was between 6 a.m.
and 11 a.m. for 1.2%, between 11 a.m. and 3 p.m. for 7.3%, between 3 p.m. and 6 p.m. for 31.2%, and after 6 p.m. for
00.3%. Less than one-tenth (7.7%) reported any drinking (not necessavily their earliest drinking) between midnight and
6 a.m. Characteristics associated with above-average rates of both early (6 a.m.=3 p.m.) and late-night (midnight—6
a.m.) dvinking included male gender, black race, low education and income and heavy quantity of ethanol intake per
drinking dey. Early dvinking was also chavactervistic of the elderly and daily dvinkers. Prior to adjusting for background
vaviables and quantity and frequency of intake, early drinking was associated with a two- to nine-fold increase in the
risk of alcohol-velated interpersonal problems, hazardous use, job/school problems and legal problems, and late-night
Arinking was associated with a three- to eight-fold increase in their prevalence. After adjusting for these factors in multi-
ple logistic regression models, early dvinking was associated with o 54% increase in the odds of interpersonal problems, n
39% increase in the odds of hazavdous use and o 52% increase in the odds of legal problems. The association between early
Arinking and job/school problems fell just short of statistical significance. After adjusting for other factors, late-night
Arinking retained o significant association with all of the outcomes except legal problems. The magnitude of its associn-
tion was greater than that of early dvinking but varied substantially (i.c. interacted) with quantity of intake, race, eth-
nicity and gender.

INTRODUCTION Gusfield (1987) has argued that social drinking not
only marks but actually facilitates the transition from
work to leisure by creating a festive mood, promoting
social solidarity through the dissolution of hierarchy

and creating a cover or excuse for social faux pas.

In contemporary industrial societies, time is a funda-
mental element of social organization (Zerubavel,
1981). The advent of industrialization brought about
the separation of home and workplace, creating a dis-

tinction between work and leisure time. This resulted
in a different set of behavioral norms for each of these
periods and reinforced disapproval of drinking as a
daytime activity (Tyrell, 1979; Rorabaugh, 1979).
“Day and night, weekday and weekend, work-time
and leisure time: these mark the boundaries of ordi-
nary separation of abstinence-time from drinking-time
in a wide range of American groups and sub-cultures”
(Gustield, 1987). Stopping by the tavern on the way
home from work or having a drink shortly after get-
ting home create a passage of mood that is culturally
recognized in phrases such as “happy hour” (marking
the end of the working day) or “Thank God It’s
Friday” (marking the end of the working week).

Temporal drinking patterns and norms vary widely
across cultures and social classes. MacAndrew &
Edgerton (1969) have pointed out that many societies
tolerate occasional or ritualized bouts of drunkenness,
periods of “time out” during which standards of so-
cially acceptable behavior are relaxed to a significant
degree (although remaining within culturally agreed-
upon limits.) In some European countries, alcohol
consumption in the workplace typifies many working-
class occupations, resulting from a combination of dif-

Reprinted from Addiction, Volume 91, Number 11, pp.
1623-1635, 1996, with permission from Taylor and Francis
Ltd., betp://www.tandf.co.uk/journals. © Society for the Study
of Addiction to Alcobol and Other Drugs.
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ficult working conditions, easy access to alcohol, lack
of supervision, and social pressure to drink (Wuthrich,
1987). A study of English office workers found that
three-quarters thought that the consumption of two
pints of beer or a bottle of wine at lunch was accept-
able (Roberts, Cyster & McEwen, 1988). In European
and Latin American cultures where wine is the pre-
dominant alcoholic beverage, alcohol consumption
with the midday meal is typical. In drier cultures, or
cultures where alcohol is not typically consumed with
meals, midday drinking is less common and would be
expected to be less socially acceptable. In most cultures
morning drinking is associated with relief of alcohol
withdrawal symptoms (Dawson et al., 1996) and thus
presumably would deviate from accepted drinking be-
haviors. In contemporary American society, failure to dis-
tinguish the varying levels of appropriateness of drinking
at different times can lead to social disapproval or
stronger sanctions, as Jellinek recognized in his definition
of alpha (purely psychological) alcohol dependence:
drinking that “contravenes such rules as society tacitly
agrees upon—such as time, occasion, locale, amount and
effect of drinking—Dbut does not lead to ‘loss of control’
or ‘inability to abstain’...”(Jellinek, 1960).

Beyond the question of how social norms aftect re-
actions to drinking, temporal aspects of alcohol con-
sumption might be expected to influence outcomes in
more direct ways. Normal diurnal variations in alert-
ness could modify or at least augment the eftects of
ethanol in terms of producing drowsiness and reducing
reactivity (Headley, 1976). A recent study in which
women considered to be moderate drinkers were given
various doses of ethanol at 1:00 p.m. and at 6:30 p.m.
found that the afternoon doses yielded significantly
greater impairment in terms of reaction times and
sleepiness factors (Horne & Gibbons, 1991). Similar
results have been reported among men (Roehrs ez al.,
1992). In addition, darkness could increase the risks of’
accidents following late-night drinking, and detection
bias resulting from more vigilant police activity during
the late-night hours could also impact on legal conse-
quences during this period. Not surprisingly, alcohol-
related moving vehicle accidents represent the one
social consequence of drinking that has been linked
most strongly with temporal aspects of drinking.
Results of Minnesota roadside surveys conducted in
1985 and 1986 found that the frequency of drinking
and driving increased dramatically after midnight, with
an increase in driving while intoxicated incidents
(DWIs) at about the time of bar closings (Tix &
Palmer, 1988). Similar data have been reported for
other states and types of vehicles (Hoxie ez al., 1988,;

Shore et al., 1988). However, the nature of these data
preclude defining late-night drinking as an indepen-
dent risk factor for alcohol-related accidents. The pre-
ponderance of late-night fatal crashes may simply
reflect the fact that persons driving late at night have
had more time to drink and thus may have consumed
more cthanol than people driving earlier in the evening.

Few studies have investigated temporal patterns of
drinking (other than day of the week—see, for exam-
ple, Cahalan ez al., 1969; Argeriou, 1975 and Harford
& Gerstel, 1981) or their social consequences. Wilks
& Callan (1990) found differences by beverage type in
the time of day when alcohol was consumed, but their
findings were based on a small non-representative sam-
ple of Australian students. Arfken (1988), using data
from a representative sample of U.S. adults, found
daily peaks in consumption during the carly evening
hours that were positively correlated with the distribu-
tion of motor vehicle accidents. However, no attempt
was made to link drinking patterns with other social
outcomes and the data, collected in 1979, may no
longer reflect U.S. drinking patterns. The aim of this
exploratory study is to describe temporal aspects of
drinking in the United States using data from a recent
national population study of drinking practices and al-
cohol-related problems and to investigate the link be-
tween the time of day when drinking occurs and
various types of social consequences. The analysis in-
vestigates subgroup variation in the timing of drinking
and uses multivariate models to assess the association
between two temporal aspects of alcohol consump-
tion—ecarly and late-night drinking—and social conse-
quences of drinking, adjusting for the effects of both
sociodemographic characteristics and the quantity and
frequency of drinking.

METHODS

SAMPLE

This analysis is based on data from the 1992 National
Longitudinal Alcohol Epidemiologic Study (NLAES),
which was designed and sponsored by the National
Institute on Alcohol Abuse and Alcoholism and con-
ducted by the U.S. Bureau of the Census. The NLAES
data were collected in personal interviews with adults
18 years of age and over, selected at random from a
nationally representative sample of U.S. houscholds.
The NLAES sample size of 42,862 reflects houschold
and sample person response rates of 92% and 97%, re-
spectively. This analysis was based on current
drinkers—individuals who drank at least 12 alcoholic
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drinks in the year preceding interview. After excluding
the 8.1% of current drinkers who drank only on special
occasions and from whom data on time of consump-
tion were not obtained, the sample size for this analysis
was 16,086. Statistics reported in this analysis were de-
rived using the SUDAAN software package (Research
Triangle Institute, 1995), which employs Taylor series
linearization techniques to adjust variance estimates for
characteristics of complex, multistage sample designs
such as that used in the NLAES (Grant ¢z al., 1994).

MEASURES

Respondents were asked on which days of the week
they usually had something to drink in a typical month
during the preceding year. For each day of the week
on which they reported drinking, they were asked
whether they usually had something to drink during
various time periods, e¢.g. 6 a.m.—11 am., 11 a.m.-3
p.m., and so forth. These data were aggregated over all
days of the week to determine the earliest time of day
when drinking occurred and whether drinking took
place after midnight (between midnight and 6 a.m.).
Eleven social consequences of drinking (see
Knupfer, 1967; Cahalan, 1970; Cahalan & Room,
1974 for the derivation of these measures) were identi-
fied from a broad list of alcohol-related problems that
were designed to operationalize the definitions of alco-
hol abuse and dependence according to several diag-
nostic systems. People were coded as having
experienced each consequence if they reported that it
ever happened in the 12 months preceding interview.
Quantity and frequency of drinking were derived
from a series of questions on the usual and heaviest
amounts of beer, wine and liquor consumed in the
preceding year. Frequency, quantity and size of drink
for each type of beverage were used to estimate annual
volume of ethanol intake, assuming ethanol conversion
factors of 0.045 for beer, 0.121 for wine and 0.409 for
liquor (DISCUS, 1985; Kling, 1989; Turner, 1990;
Modern Brewery Age, 1992; Williams, Clem &
Dufour, 1993). Number of drinking days per year was
estimated by taking the average of the sum of the bev-
erage-specific frequencies and the largest individual
beverage-specific frequency, with the result not allowed
to exceed 365. Ethanol intake per drinking day was es-
timated by dividing annual intake by this frequency.
Individuals were defined as having a positive family
history of alcoholism if they reported that any of 18
different types of first- and second-degree biological
relatives had ever been alcoholics or problem drinkers.
An alcoholic or problem drinker was defined as “a per-
son who has physical or emotional problems because

of drinking, problems with a spouse, family or friends
because of drinking, problems at work because of
drinking, problems with the police because of drink-
ing—like drunk driving—or a person who seems to
spend a lot of time drinking or being hungover.”

ANALYSIS

In the first stage of the analysis, the 11 different indica-
tors of social consequences were categorized to increase
their prevalences and limit the number of outcome vari-
ables. Results of factor analysis and examination of cor-
relations among these items led to grouping them into
four broad categories: interpersonal problems, haz-
ardous use, job/school problems, and legal problems
(see Appendix I). The second stage of the analysis con-
sisted of estimating simple descriptive statistics (distrib-
utions by timing of drinking for all current drinkers and
within population subgroups) and bivariate associations
between the timing variables and the four outcome
measures. In the third stage of the analysis, the tempo-
ral drinking variables were collapsed into two dichoto-
mous dummy variables, drinking before 3 p.m. and
drinking after midnight, and were entered into hierar-
chical multiple logistic regression models predicting the
odds of each of the four outcomes.

In the first stage of the model building, each out-
come was predicted solely on the basis of background
variables: age, gender, race and ethnicity, marital sta-
tus, education, employment status and income, resi-
dential characteristics and family history of alcoholism.
Quantity and frequency of drinking were entered in
the second stage, along with total body water because
of its mediating effect on the BAL resulting from a
given level of intake (Goist & Sutker, 1985). The two
timing variables were entered in the third stage, and
interactions between the timing and other variables
were evaluated in the fourth stage. The model predict-
ing job/school problems was restricted to people who
had ever been employed in the year preceding inter-
view. In it, the dummy variable for past-year employ-
ment was replaced by dummy variables for professional
and blue-collar occupations. In order to improve
model fit, natural log transforms were applied to the
measures of quantity and frequency of drinking.

RESULTS

As shown in Table 1, 1.2% of U.S. drinkers reported
usually drinking in the period between 6 a.m. and 11
a.m., 7.3% reported their earliest usual drinking as hav-
ing occurred between 11 a.m. and 3 p.m., 31.2% re-
ported their earliest usual drinking between 3 p.m. and

27



1992 National Longitudinal Alcohol Epidemiologic Survey

6 p.m., and 60.3% of all drinkers typically did not start
drinking until 6 p.m. or later. Less than one-tenth of
all drinkers (7.7%) reported typically drinking after
midnight on any day. Within population subgroups,
there was considerable variation in the timing of drink-
ing. Older drinkers were more likely than younger
drinkers to drink early in the day, but less likely to
drink after midnight. The population subgroups with
above-average rates of both early and late-night drink-
ing were men, people of black race, people who did
not graduate from college, and people with annual
family incomes of less than $21,600. The unmarried
were more likely than the married to be late-night
drinkers, and daily drinkers were more likely to drink
carly in the day than were people who drank less fre-

quently. The prevalence of both early and late-night
drinking increased directly with ethanol intake per
drinking day.

As indicated in Table 2, the proportions of drinkers
who experienced symptoms of the four problem do-
mains varied strongly according to temporal character-
istics of drinking. Individuals who drank before 3 p.m.
were two to nine times as likely to have experienced
these problems as those who did not drink until 6 p.m.
or later. Within the area of interpersonal problems (ad-
verse reactions from significant others), drinking be-
fore 11 a.m. had twice as strong an effect as drinking
between 11 a.m. and 3 p.m. The other problem do-
mains were equally strongly associated with any carly
drinking. Late-night drinking was associated with a

Table 1. Temporal drinking characteristics of current drinkers 18 years of age and over, by selected

sociodemographic and consumption characteristics

% Distribution by earliest time of day when drank

No. % Who drank
of cases 6 am.—11 am. 11 am.-3 p.m. 3 p.m.—6 p.m. 6 p.m.—6 a.m. after midnight

All current drinkers® 16 086 1.2 (0.1) 7.3 (0.2) 31.2 (0.5) 60.3 (0.6) 7.7 (0.3)
Age (years)

18-29 4805 1.0 (0.2) 5.5 (0.4) 17.7 (0.7) 75.8 (0.8) 16.5 (0.8)

30-54 8322 1.0 (0.1) 8.7 (0.49) 32.8 (0.6) 58.4 (0.7) 4.4 (0.3)

55+ 2959 2.2 (0.3) 9.8 (0.6) 51.9 (1.0) 36.1 (1.0) 1.5 (0.3)
Male 8749 1.7 (0.2) 9.6 (0.4) 35.0 (0.7) 53.8 (0.8) 8.5 (0.4)
Female 7337 0.5 (0.1) 4.0 (0.3) 25.4 (0.7) 70.1 (0.7) 6.5 (0.4)
Black 1676 3.0 (0.5) 9.9 (1.0) 27.2(1.9) 59.9 (1.6) 11.0 (1.0)
Non-black 14110 1.0 (0.1) 7.1 (0.3) 31.6 (0.5) 60.3 (0.6) 7.4 (0.4)
Hispanic 893 1.7 (0.6) 10.3 (1.4) 27.6 (1.8) 60.4 (2.1) 8.5 (1.2)
Non-Hispanic 14991 1.2 (0.1) 7.2 (0.3) 31.4 (0.5) 60.2 (0.6) 7.6 (0.3)
Married 8550 1.0 (0.1) 7.9 (0.3) 35.6 (0.6) 55.5 (0.7) 3.7 (0.3)
Unmarried 7398 1.5 (0.2) 6.5 (0.4) 24.0 (0.6) 68.1 (0.7) 14.1 (0.7)
College graduate 4730 0.4 (0.1) 4.6 (0.3) 33.0 (0.8) 62.0 (0.9) 3.9 (0.4)
Not college graduate 11189 1.5 (0.1) 8.5 (0.3) 30.4 (0.6) 59.5 (0.7) 9.3 (0.4)
Annual family income

Less than $21 600 5569 2.1 (0.2) 8.4 (0.5) 27.7 (0.8) 61.8 (1.0) 11.9 (0.8)

$21 60044 999 5215 1.0 (0.2) 8.0 (0.5) 31.6 (0.8) 59.4 (0.8) 7.1 (0.5)

$45 000 or more 5302 0.6 (0.1) 5.9 (0.4) 33.9 (0.8) 59.6 (0.8) 4.6 (0.4)
Ever employed® 13 380 0.9 (0.1) 6.9 (0.3) 29.5 (0.5) 62.7 (0.6) 8.3 (0.4)
Never employed® 2613 3.0 (0.4) 10.2 (0.6) 41.5 (1.2) 453 (1.2) 4.3 (0.7)
Urban 12 286 1.2 (0.1) 7.3 (0.3) 31.1 (0.5) 60.4 (0.6) 7.9 (0.4)
Rural 3796 1.2 (0.2) 7.6 (0.5) 31.4 (1.0) 59.8 (1.2) 6.9 (0.7)
Northeast 3560 0.9 (0.1) 6.3 (0.1) 30.5 (1.1) 62.3 (1.4) 9.2 (0.7)
Midwest 4413 1.1 (0.2) 6.3 (0.6) 29.3 (1.1) 63.3 (1.3) 9.5 (0.6)
South 4714 1.2 (0.2) 8.0 (0.5) 30.9 (0.9) 59.9 (1.0) 6.5 (0.7)
West 3399 1.7 (0.2) 8.8 (0.6) 34.7 (1.1) 54.8 (1.3) 5.6 (0.5)
Daily drinker 1352 5.5 (0.7) 18.1 (1.3) 66.1 (1.6) 10.3 (0.9) 8.1 (0.9)
Non-daily drinker 14 592 0.8 (0.1) 6.4 (0.3) 28.1 (0.6) 64.7 (0.6) 7.7 (0.4)
Ethanol intake per drinking day

Less than 1.0 oz. 2896 0.4 (0.1) 4.9 (0.5) 37.6 (1.1) 57.1 (1.1) 1.9 (0.3)

1.0-2.4 oz. 8576 0.7 (0.1) 6.2 (0.3) 31.8 (0.6) 61.3 (0.7) 4.8 (0.3)
2.5 oz or more 4367 2.4 (0.3) 10.9 (0.6) 26.4 (0.9) 60.3 (1.0) 16.2 (0.9)

Figures in parentheses are standard errors of percentages. Numbers show unweighted numbers of cases, but percentages are based on weighted data.
*Excluding those who drank only on special occasions.
uring year preceding interview.
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three- to eight-fold increase in the prevalences of the
different types of social consequences. Interestingly, its
association with job and school problems was far
stronger than its association with either legal problems,
which encompasses motor vehicle accidents, or haz-
ardous use, which encompasses driving after having
had too much to drink.

Table 3 presents the four hierarchical stages of the
multiple logistic regression model predicting the odds
of interpersonal problems. All main effects, regardless
of statistical significance, are presented in each stage of
the model. The fourth-stage model shows only those
interaction terms whose statistical significance was at
or below the p = 0.05 level. The sociodemographic
background variables included in each stage of the
model generally yielded results consistent with past re-
search examining abuse and dependence as outcomes
(Grant & Harford, 1990; Dawson & Archer, 1993);
that is, the odds of interpersonal problems decreased
with age, were higher for males than females, were
positively associated with family history of alcoholism
and were inversely related to education and income.
Having been employed at some point during the year
reduced the odds of interpersonal problems due to
drinking. Region showed a surprisingly strong effect,
with increased odds of interpersonal problems in the
Midwest and West.

The addition of quantity and frequency of drinking
in the second stage of the model reduced the effects of
gender, education, income and family history of alco-
holism and revealed an increased risk of interpersonal
problems among married people. As would be ex-
pected, both quantity and frequency of drinking were
positively associated with the odds of interpersonal
problems. Adding the two dummy variables for timing
of drinking in the third stage of the model revealed a
significant negative effect of black race but did not ma-
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terially affect the other model parameters. The eftect of
early drinking was positive and statistically significant,
while the effect of late-night drinking was not signifi-
cant. In stage four, the inclusion of interactions be-
tween the timing and other variables revealed a
negative interaction between quantity and late-night
drinking and a positive interaction between black race
and late-night drinking.

Since the changes that occurred across the hierar-
chical stages of model building were similar for all four
problem domains, only the final (fourth-stage) models
are presented for the domains of hazardous use,
job/school problems and legal problems (Table 4).
Early drinking was associated with increased odds of all
of the outcomes except job/school problems, with
which its association fell just short of statistical signifi-
cance (OR= ¢%%7 = 1.82, p = 0.06). Late-night drink-
ing was associated with increased odds of all of the
outcomes except legal problems. Because of the fre-
quent interactions between the temporal and other
predictor variables, interpretation of the effects of the
timing variables is not straightforward. Table 5 pre-
sents the range of odds ratios over different population
subgroups.

Drinking before 3 p.m. increased the odds of inter-
personal problems, hazardous use and legal problems
by 54%, 39% and 52%, respectively. The effect of late-
night drinking consistently decreased with quantity of
ethanol intake per drinking day. Its effect was two to
four times as great among people who drank two
drinks (1 oz ethanol) per drinking day as among those
who drank eight drinks (4.0 oz ethanol). There was
variation by gender and ethnicity in the odds ratios as-
sociated with late-night drinking, with stronger ad-
verse effects (that is, larger odds ratios) among women
and minorities for some of the outcomes. Thus, for ex-
ample, the odds of interpersonal problems were in-

Table 2. Percentage of current drinkers experiencing selected types of social consequences of drinking

during past year, by timing of drinking

Interpersonal Hazardous Job/school Legal

problems use problems problems

All current drinkers® 7.5 (0.2) 16.6 (0.4) 0.6 (0.1) 2.1 (0.1)
Earliest time of day when started drinking

6 am.~11 am. 30.4 (3.7) 31.7 (3.9) 2.7 (1.3) 6.6 (1.7)

11 am.-3 p.m. 16.0 (1.3) 27.8 (1.6) 2.3 (0.6) 4.7 (0.8)

3 p.m.—-6 p.m. 8.3 (0.5) 16.4 (0.7) 0.7 (0.2) 2.0 (0.2)

6 p.m.—6 a.m. 5.5 (0.3) 15.1 (0.5) 0.3 (0.1) 1.8 (0.2)
Ever drank between midnight and 6 a.m.

Yes 19.4 (1.3) 43.3 (1.8) 3.2 (0.7) 6.2 (0.8)

No 6.4 (0.2) 14.3 (0.4) 0.4 (0.1) 1.8 (0.1)

Figures in parentheses are standard errors of percentages.
*Excluding those who drank only on special occasions.
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Table 3. Hierarchical logistic regression models predicting odds of having experienced interpersonal problems during past year

Stage 1 Stage 2 Stage 3 Stage 4
background quantity/frequency timing timing
variables only variables added variables added interactions added
Intercept —1.868 0.221 <0.001 ~5.852 0.433 < 0.001 —5.653 0.442 <0.001 —5.755 0.444 <0.001
Main Effects
Age -~ 0.040 0.003 <0.001 —0.038 0.004 <0.001 - 0.039 0.004 <0.001 —0.039 0.004 <0.001
Male 0.743 0.077 <0.001 0.345 0.149 0.023 0.309 0.156 0.051 0.298 0.156 0.060
Black 0.046 0.115 0.690 —0.156 0.136 0.255 —0.292 0.139 0.039 —0.542 0.158 0.001
Hispanic -0.273 0.151 0.075 —0.301 0.172 0.083 —0.290 0.180 0.111 ~0.298 0.179 0.101
Married —-0.114 0.080 0.159 0.311 0.091 0.001 0.326 0.094 <0.001 0.329 0.094 <0.001
College graduate —0.750 0.101 <0.001 —0.481 0.110 <0.001 - 0.420 0.112 <0.001 —0.416 0.113 <0.001
Income -~ 0.002 0.001 0.020 —0.001 0.001 0.160 -~ 0.001 0.001 0.226 —0.001 0.001 0.252
Employed —0.340 0.120 0.006 ~0.240 0.132 0.071 -0.210 0.138 0.131 - 0.217 0.137 0.116
Urban —-0.118 0.083 0.159 -0.100 0.094 0.291 —0.084 0.098 0.398 —0.088 0.098 0.376
Midwest 0.381 0.115 0.001 0.364 0.125 0.005 0.324 0.127 0.012 0.318 0.127 0.014
South 0.226 0.117 0.057 0.129 0.123 0.296 0.146 0.124 0.240 0.142 0.124 0.254
West 0.483 0.117 <0.001 0.461 0.125 <0.001 0.445 0.128 <0.001 0.435 0.127 0.001
Family history of
alcoholism 0.936 0.093 <0.001 0.761 0.099 <0.001 0.743 0.102 <0.001 0.745 0.102 <0.001
Total body water — — — ~0.012 0.010 0.206 -0.012 0.010 0.221 -0.012 0.010 0.250
Ethanol intake per
drinking day® — — e 1.383 0.081 <0.001 1.311 0.083 < 0.001 1.394 0.088 <0.001
Frequency of drinking® e —— — 0.715 0.048 <0.001 0.681 0.048 <0.001 0.688 0.048 < 0.001
Drank before 3 p.m. — — — — — — 0.440 0.114 <0.001 0.433 0.114 <0.001
Drank after midnight — — — — — — 0.160 0.119 0.180 0.665 0.274 0.017
Interactions
After midnight * ethanol
intake per drinking day® —_ — — — — — —_ — — ~0.463 0.180 0.012
After midnight * black — — — — — — e — — 0.964 0.334 0.005
#Qunces of ethanol, on a log scale.

ays per year, on a log scale.
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Table 4. Logistic regression models predicting odds of having experienced selected social consequences of drinking during past year

Hazardous use Job/school problems Legal problems

Intercept —4.383 0.321 <0.001 —11.024 1.727 <0.001 ~5.614 0.696 <0.001

Main effects
Age —0.049 0.003 <0.001 - 0.061 0.023 0.009 ~0.043 0.007 <0.001
Male 0.498 0.109 <0.001 —0.703 0.637 0.274 0.753 0.246 0.003
Black —-0.910 0.137 <0.001 0.424 0.440 0.339 —0.275 0.267 0.306
Hispanic -0.505 0.139 <0.001 —1.011 0.599 0.096 0.022 0.251 0.932
Married —0.314 0.063 <0.001 0.371 0.429 0.391 —0.357 0.167 0.035
College graduate - 0.096 0.070 0.174 ~0.813 0.606 0.184 -0.707 0.219 0.002
Income —0.001 0.001 0.344 —0.009 0.007 0.219 -0.003 0.002 0.078
Employed 0.193 0.119 0.105 NA NA NA 0.205 0.305 0.499
Professional occupation NA NA NA 0.006 0.533 0.990 NA NA NA
Blue collar occupation NA NA NA -0.193 0.396 0.628 NA NA NA
Urban - 0.046 0.072 0.519 -0.101 0.341 0.767 —0.351 0.145 0.018
Midwest 0.534 0.095 <0.001 —0.546 0.489 0.268 0.311 0.216 0.154
South 0.042 0.096 0.658 —0.155 0.394 0.696 -0.227 0.229 0.325
West 0.357 0.096 <0.001 0.197 0.380 0.606 0.349 0.205 0.092
Family history of alcoholism 0.494 0.066 <0.001 0.191 0.432 0.661 0.393 0.153 0.012
Total body water (dl.) —0.001 0.007 0.988 0.037 0.036 0.316 0.002 0.016 0.879
Ethanol intake per drinking day* 1.248 0.061 <0.001 2.395 0.333  <0.001 1.193 0.122 <0.001
Frequency of drinking® 0.621 0.033  <0.001 0.869 0.243 <0.001 0.342 0.084 <0.001
Drank before 3 p.m. 0.332 0.100 0.001 0.597 0.315 0.063 0.417 0.198 0.039
Drank after midnight 1.288 0.199 <0.001 2.625 0.794 0.002 —0.073 0.196 0.711

Interactions
After midnight * ethanol

intake per drinking day® - 0.560 0.150 <0.001 —-1.217 0.487 0.015 —_ —_ —

After midnight * male - 0.410 0.180 0.025 —_— — — —_ — —
After midnight * Hispanic 0.960 0.418 0.023 — — — — —_ —

*Ounces of ethanol, on a log scale.
ays per year, on a log scale.
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creased by a factor of 2.29 — 5.10 (depending upon av-
erage ethanol intake) among black drinkers who drank
after midnight; among non-black drinkers, late-night
drinking increased the odds of interpersonal problems
only among those with low levels of intake and only by
a factor of 1.94.

DISCUSSION

This study found that temporal aspects of drinking
were associated with a wide range of social conse-
quences. Both early and late-night drinking increased
the odds of interpersonal problems. This is not surpris-
ing, since both of these drinking behaviors are uncom-
mon among U.S. drinkers, and apparently neither falls
within norms of socially acceptable drinking styles. The
racial differential in the effect of late-night drinking
was unexpected. Since late-night drinking is more
common among black than non-black drinkers, one
would expect it to be a more accepted behavior within
that subpopulation. Instead, late-night drinking was
associated with a greater excess risk of interpersonal
problems among black drinkers. Perhaps this reflects a

perception on the part of family and friends that being
out after midnight, for whatever reason, entails a
greater set of risks for blacks than for non-blacks, or
perhaps it reflects racial differences in drinking venue
or the extent to which spouses or friends are included
in late-night drinking occasions.

The association between late-night drinking and
hazardous use varied according to both gender and
Hispanic ethnicity, with higher odds ratios for women
and Hispanics than for men and non-Hispanics. If
women were more likely than men to consider the risk
of sexual victimization among the drinking-related ac-
tivities that could have resulted in their getting hurt,
this could help to explain the higher odds ratios
among women. The greater odds ratios among
Hispanics do not suggest any obvious explanation, but
may reflect ethnic differences in terms of density, loud-
ness, gender mix and so forth in the settings in which
late-night drinking takes place.

The surprisingly strong association between late-
night drinking and job/school problems may reflect
the consequences of job loss rather than a cause. That
is, this association may simply indicate that people who

Table 5. Odds ratios for timing of drinking with respect to selected social consequences of drinking, by average

ethanol intake per drinking day
Average ethanol intake per drinking day
1.0 ounces 2.5 ounces 4.0 ounces
(2 drinks) (5 drinks) (8 drinks)
Odds ratios for odds of having
experienced interpersonal problems
Drank before 3 p.m. 1.54 (1.23-1.93) 1.54 (1.23-1.93) 1.54 (1.23-1.93)
Drank after midnight
Black 5.10 (2.54-10.26) 3.34 (1.84-6.05) 2.29 (1.47-4.92)
Non-black 1.94 (1.13-3.32) 1.27* (0.95-1.69) 1.02* (0.80-1.30)
Odds ratios for odds of having
experienced hazardous use
Drank before 3 p.m. 1.39 (1.15-1.70) 1.39 (1.15-1.70) 1.39 (1.15-1.70)
Drank after midnight
Hispanic male 6.28 (2.48-15.91) 3.76 (1.66-8.52) 2.89 (1.31-6.37)
Hispanic female 9.47 (3.85-23.30) 5.67 (2.53-12.70) 4.36 (1.98-9.61)
Non-Hispanic male 2.41 (1.59-3.65) 1.44 (1.13-1.83) 1.11* (0.88-1.40)
Non-Hispanic female 3.62 (2.45-5.35) 2.17 (1.66-2.84) 1.67 (1.24-2.25)

Odds ratios for odds of having
experienced job/school problems
Drank before 3 p.m.
Drank after midnight

QOdds ratios for odds of having
experienced legal problems
Drank before 3 p.m.
Drank after midnight

1.82* (0.98-3.37)
13.81

1.52 (1.03-2.24)
0.93* (0.63-1.36)

(2.91-65.49)

1.82* (0.98-3.37)
453 (2.03-10.10)

1.82% (0.98-3.37)
2.56 (1.45-4.52)

152 (1.03-2.24)
0.93* (0.63-1.36)

1.52 (1.03-2.24)
0.93* (0.63-1.36)

*Ounces of ethanol, on a log scale.
®Days per year, on a log scale.
*Not statistically significant (p > 0.05).
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have lost a job are more able to drink late at night be-
cause they do not have to get up early to go to work.
Alternatively, late-night drinking could be associated
with hangovers and lateness that could increase the
odds of both problems at work or school and actual
job loss. While early drinking, which would occur dur-
ing office hours for most workers, would presumably
be an even greater risk factor for job problems, its lack
of significance relative to that of late-night drinking
may simply reflect its lower prevalence. Ideally, future
studies examining job/school problems should investi-
gate early and late-night drinking in separate models
that take into account usual work hours.

The lack of significant association between late-
night drinking and legal problems suggests that the ex-
cess of fatal crashes after midnight is more the effect of
the quantity of ethanol consumed by persons driving
at that time than of any inherent risks associated with
drinking during that time period. The positive associa-
tion between early drinking and this outcome is con-
sistent with a Finnish study that found that problem
drinkers were more likely to be detected by random
breath testing during morning traffic than at other
times (Dunbar, Pentilla & Pikkarainen, 1987).

In all the models in which late-night drinking was
significantly associated with outcome, its effect was re-
duced by an interaction with average ethanol intake
per drinking occasion. This reflects the fact that most
very heavy drinkers reported drinking after midnight.
The estimation of regression parameters assumes that
all of the predictor variables are independent (i.e. un-
correlated). The fact that late-night drinking is posi-
tively correlated with quantity would result in
overestimation of their cumulative impact at higher
levels of consumption if only the main effects parame-
ters were considered. The negative interaction between
these two variables corrects for this association. In ad-
dition, late-night drinking coupled with low levels of
consumption suggests a pattern of drinking that does
not begin until late at night. This may be reflective of a
lifestyle that would have an above-average association
with various types of social problems.

Indeed, it is important to recognize that all of the
adverse social consequences associated with early and
late-night drinking may reflect characteristics of people
who drink at those times in addition to or instead of
innate risks attributable to drinking during those time
periods. By controlling for demographic and socioeco-
nomic factors, this analysis adjusted for many aspects
of drinker selectivity, but others, such as differential
psychological characteristics and social networks, may

play a role in shaping the patterns of association de-
scribed in this paper.

The results of this study suggest the need for addi-
tional research into two areas. One is the persistent re-
gional differentials in social consequences that persist
even after adjusting for urbanicity, income, ethnicity
and so forth. It would be interesting to consider the
impact of ecological factors such as speed limits, den-
sity of retail outlets and closing times for public drink-
ing places as possible contributors to these
differentials. Secondly, the preceding speculation as to
the underlying causes of the interactions between the
timing and sociodemographic variables reinforces the
need to consider contextual variables—e.g., where and
with whom drinking takes place—as important con-
comitants of drinking time. Only by collecting data on
both temporal and contextual aspects of drinking can
the joint and independent effects of these variables be
understood.
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Appendix 1. Prevalences, factor analysis scores, and problems domains for symptom items representing social consequences of drinking

Factor loading values
Symptom item Prevalence Factor 1 Factor 2 Factor 3 Problem domain
Continue to drink even though you knew it was causing
you trouble with your family or friends 3.3 0.67386 —0.10249  —0.37882 Interpersonal problems
Have arguments with your spouse, boy/girlfriend, family
or friends because of your drinking 6.0 0.65584 —0.18410  —0.39357 Interpersonal problems
Drift apart from a spouse, boy/girlfriend, relative or friend
you cared about because of your drinking 1.2 0.62771 0.18607 —0.34064 Interpersonal problems
Drive a car, motorcycle, truck, boat or any other vehicle
after having too much to drink 11.9 0.51299 - 0.38211 0.19344 Hazardous use
Get into a situation while or after drinking that increased
your chances of getting hurt, like swimming, using machinery
or walking in a dangerous area or around heavy traffic 4.8 0.53014 —0.39860 0.08696 Hazardous use
Get into a physical fight while/right after drinking 2.6 0.52958 - 0.16990 0.04352 Hazardous use
Accidentally injure yourself while under the influence of
alcohol, e.g. have a bad fall or cut yourself badly, get
hurt in a traffic accident, or anything like that 2.4 0.51370 —0.14442 0.16006 Hazardous use
Lose a job because of your drinking 0.2 0.44745 0.68962 0.04702  Job/school problems
Have job or school trouble because of your drinking, like
missing too much work, not doing your work well, being
demoted at work, or dropping out of school 0.6 0.53517 0.58810 0.03364  Job/school problems
Have a car, motorcycle, truck, boat or other accident because
of your drinking 0.6 0.36257 0.06753 0.62482  Legal problems
Get arrested or held at a police station because of your drinking 1.6 0.45611 - 0.00695 0.46221  Legal problems
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Drinking Patterns Among Individuals With
and Without DSM-IV Alcohol Use Disorders

Deborah A. Dawson

Objective: The purpose of this study was to compare alcohol consumption patterns amony individuals with and with-
out alcohol use disovders, using a vepresentative sample of the general population that would not exaggerate differences
as o vesult of selection binses associated with treatment for alcohol problems. Method: Based on data from 18,352 past-
year drvinkers selected from a nationally representative sample of U.S. households, 11 measures of past-year alcohol con-
sumption were compared for three dingnostic groups: (1) individuals who did not meet the critevia for either alcohol
abuse or dependence, i.c., those without o DSM-1V alcohol use disovder (AUD); (2) those classified with abuse only;
and (3) those classified with alcobol dependence, with or without abuse. Results: For all measuves veflecting frequency
and quantity of dvinking, frequency of heavy drinking and intoxication, and frequency of atypical temporal drinking
patterns, the values for abusers lny midway between those for individuals without an AUD and those with dependence.
Individuals with alcohol use disovders dvank a greater propovtion of their ethanol intake in the form of beer and n
lower proportion in the form of wine than did those without an AUD. Of all the consumption measures considered,
Sfrequency of intoxication showed the strongest association with the probability of having an AUD, followed by fre-
quency of dvinking 5+ dvinks, prevalence of morning drinking and total volume of intake. The ratios of consumption
measuves for individuals with disorders velative to those without an AUD showed relatively little significant variation
across demographic subgroups of the population. Conclusions: The findings supported the distinction between the dis-
orders of alcohol abuse and dependence, and implicated loss of control as an important element of this distinction. They
also indicated that even amonyg individuals with alcobol use disovders, demographic differentinls veflecting cultural,

physiological and normative forces were maintained and should be considered in approaches to treatment.

Although the concept of alcoholism as a discase had
been introduced by the middle of the nineteenth cen-
tury (see review in Keller and Doria, 1991), it was not
until the publication of Jellinek’s The Disease Concept
of Alcobolism more than a century later (Jellinek,
1960) that the distinction between excessive drinking
and alcoholism achieved widespread public acceptance.
Jellinek identified loss of control over drinking as the
critical factor distinguishing two types of alcoholics:
“alcohol addicts” and “habitual symptomatic excessive
drinkers.” Of these two groups, Jellinek argued that
only alcohol addicts had a disease, that being loss of
control over drinking and not excessive consumption
per se. He similarly argued that the disorder that de-
fined habitual symptomatic excessive drinkers was not
frequent intoxication but the array of psychological
and social problems from which frequent intoxication
provided a temporary release (Jellinek, 1991).

As the diagnostic criteria for the classification of al-
cohol use disorders (AUDs) have evolved over past
decades (Keller and Doria, 1991; Schuckit et al.,
1991), they have steadily moved toward defining these

disorders in terms of problems associated with exces-
sive drinking rather than in terms of any specific level
or pattern of consumption. In the United States, this
movement was typified by the shift from the DSM-II
(American Psychiatric Association, 1968) definition of
alcoholism as a unitary personality disorder in which
two of the three categories for alcoholics were char-
acterized by frequency of intoxication to the problem-
based criteria for alcohol abuse and dependence featured
in the Feighner et al. (1972) and DSM-III criteria and
their successors (American Psychiatric Association, 1980,
1987, 1994). Items concerning quantity and frequency
of consumption that were initially considered for inclu-
sion in these criteria were dropped because of concerns
regarding their reliability and validity and because it was
found that they could be omitted without any effect on
diagnosis (Guze et al., 1969).

Reprinted with permission from Journal of Studies on
Alcohol, Volume 61, pp. 111-120, 2000. Copyright by Alcobol
Research Documentation, Inc., Rutgers Center of Alcobol
Studies, Piscataway, NJ 08845.
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Although it could be argued that excessive consump-
tion is implicit in the criteria for AUDs, there is no fixed
volume of ethanol intake or frequency of intoxication
that is either necessary or sufficient for a classification of
alcohol dependence, alcohol abuse or harmful drinking.
In an analysis that examined various thresholds of vol-
ume, frequency of heavy drinking and frequency of in-
toxication as screeners for DSM-IV (American
Psychiatric Association, 1994) alcohol dependence
(Dawson, 1994), no single consumption measure
demonstrated the levels of sensitivity and specificity that
have been reported for screening instruments based on
counts of alcohol-related problems (see, for example,
Bush et al., 1987; Martin et al., 1990; Smart et al.,
1991). Studies that have attempted to quantify the asso-
ciation between alcohol intake and alcohol use disorders
have done so primarily by treating consumption mea-
sures as risk factors for dependence and/or abuse, spe-
cific problem domains or severity scores (i.e., problem
counts). A number of analyses based on nationally repre-
sentative samples of the U.S. population have demon-
strated significant positive associations between these
outcomes and volume of ethanol intake, overall fre-
quency of drinking and quantity consumed per drinking
day, frequency of heavy drinking and temporal drinking
patterns (Caetano et al., 1997; Dawson, 1996a; Dawson
and Archer, 1993; Dawson et al., 1995; Grant and
Harford, 1989, 1990; Harford et al., 1991).

Beyond studies that have examined consumption
measures as risk factors, there is only a small body of
descriptive literature comparing levels and patterns of
consumption among individuals with and without al-
cohol use disorders. York and Welte (1994) compared
a treatment sample of 273 alcoholics with 133 non-
alcoholic social drinkers of the same age and sex who
were nominated by the alcoholics. Although their
analysis focused on gender differences within each of
the two samples, their data revealed striking differences
between the alcoholic and nonalcoholic groups as well.
For example, the proportion of days on which drinking
occurred was four to five times greater for the alco-
holic men and women; average ethanol intake per
drinking day (adjusted for total body water) was six to
seven times higher among the alcoholics; and maxi-
mum ecthanol intake per drinking day was five to six
times higher. Alcoholics of both sexes consumed a
greater proportion of their total ethanol intake in the
form of distilled spirits than did nonalcoholics.

Another analysis comparing 260 male alcoholics in
inpatient alcohol treatment programs with a community
sample of 160 male controls (Connors et al., 1986)
found that 51% of the inpatients had at least one arrest

for public intoxication, compared with 13% of the con-
trols who were classified as problem drinkers and 3% of
the controls classified as nonproblem drinkers. The alco-
holic inpatients also had higher endorsement scores for
alcohol’s effects in most domains than did the controls.
In a similar study based on 109 inpatient alcohol treat-
ment patients and 97 age/sex matched controls
(Olenick and Chalmers, 1991), scale scores for daily
quantity of alcohol were more than twice as high for
male alcoholics as for male controls and more than three
times as high for female alcoholics as for female controls.

In a comparison of 45 women presenting for alcohol
outpatient treatment with 42 matched controls who had
been interviewed as part of a household survey 3 years
carlier, Hanna (1991) found that the clinical sample
consumed more than four times as much cthanol per
drinking occasion than did the controls and reported
greater proportions of drinking occasions lasting longer
than 1 hour and occurring on weekdays and at times
other than with dinner or in the evening. The clinical
sample also reported a greater proportion of drinking
occasions that took place at home and when alone.

All of the descriptive studies cited above were based
on clinical samples of alcoholics. Research has shown
that treated alcoholics have far more severe symptoms
than those who do not enter treatment (Dawson,
1996b; Grant, 1996a), so it is not unreasonable to sus-
pect that their consumption levels might be higher as
well. Few of the studies defined alcoholics in a manner
consistent with the current definition of alcohol de-
pendence, and none examined abusers. The use of
control groups composed of medical patients could
have biased the comparisons by ecither yielding controls
whose conditions contraindicated alcohol consump-
tion or were associated with heavy consumption. Only
one of the studies used a control group that was repre-
sentative of a general community population, and
none employed national population samples. These
limitations diminish the considerable potential value of
such descriptive studies to add to our understanding of
the health, social and economic consequences of alco-
hol use disorders, many of which are tied directly to
level and pattern of alcohol intake. This analysis reme-
dies many of the limitations of previous descriptive
studies. Using a large, nationally representative sample
of past-year drinkers classified in accordance with the
current DSM-1V criteria for alcohol abuse and depen-
dence, it compares various measures of alcohol con-
sumption among three groups: (1) individuals with
neither abuse nor dependence, (2) individuals with
abuse only and (3) individuals with alcohol de-
pendence, with or without abuse.
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METHOD

SAMPLE

This analysis is based on data from the 1992 National
Longitudinal Alcohol Epidemiologic Survey (NLAES),
which was designed and sponsored by the National
Institute on Alcohol Abuse and Alcoholism and gath-
ered information on alcohol consumption and alcohol-
related problems from a nationally representative
household sample of 42,862 U.S. adults 18 years of
age and over (Grant et al., 1994a). The household and
sample person response rates were 92% and 97%, re-
spectively. This analysis was restricted to the 18,352
individuals identified as past-year drinkers, i.e., those
who consumed at least 12 alcoholic drinks in the year
preceding interview.

MEASURES

To be classified with past-year alcohol abuse, an indi-
vidual had to meet one or more of the four DSM-IV
criteria for abuse during the year preceding interview:
(1) continued use despite social or interpersonal prob-
lems caused by drinking, (2) recurrent drinking in situ-
ations in which drinking is hazardous, (3) recurrent
neglect of role obligations as a result of drinking and
(4) recurrent alcohol-related legal problems. To be
classified with alcohol dependence, an individual had to
meet three or more of the seven DSM-IV criteria for
dependence during the year preceding interview: (1)
tolerance; (2) withdrawal (including relief or avoidance
of withdrawal); (3) persistent desire or unsuccessful at-
tempts to cut down on or stop drinking; (4) much time
spent drinking, obtaining alcohol or recovering from its
effects; (5) reduction or cessation of important activities
in favor of drinking; (6) impaired control over drinking;
and (7) continued use despite physical or psychological
problems caused by drinking. Criteria not associated
with duration qualifiers were considered to be satisfied
it an individual reported one or more positive symp-
toms of the criterion during the past year. Criteria with
duration qualifiers were considered to be satisfied if a
person reported two or more symptoms during the past
year or one symptom that occurred at least two times
during the past year. To be consistent with the syndro-
mal definition of the withdrawal criterion, two or more
positive symptoms were required in addition to satisfac-
tion of the duration qualifier.

The NLAES included separate sets of questions re-
garding the past-year consumption of beer, wine and
distilled spirits. The overall frequency of drinking any
alcohol was estimated as the mean of the sum of the
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beverage-specific frequencies (not allowed to exceed
365) and the largest individual frequency. Annual vol-
ume of ethanol intake was calculated as the sum of the
beverage-specific volumes: ([total frequency,, minus
frequency of drinking heaviest quantityy,,| x usual
quantityy,., x usual sizey,, x ethanol conversion factor.,)
+ (frequency of drinking heaviest quantityy,, x heaviest
quantityy,, x size of heaviest quantityy,, x ethanol con-
version factor,,), using ethanol conversion factors of
.045 for beer, .121 for wine and .409 for spirits (Beer
analysis, 1992; Distilled Spirits Council of the United
States, 1985; Kling, 1989; Turner, 1990; Williams et
al., 1993). Annual volume of intake was divided by
365 to obtain average ethanol intake per day and by
the overall frequency of drinking to obtain average in-
take per drinking day. Each of these values was in turn
converted to its equivalent in terms of 14 g standard
drinks. Frequencies of drinking 5+ drinks and of intox-
ication were asked directly. Drinkers were counted as
drinking every day or nearly every day if their overall
frequency of drinking was 312 or more days per year—
the midpoint assigned to the category of drinking
“nearly every day.” Morning and weekday drinking
were ascertained from questions that asked about days
of the week and times of day when drinking typically
took place.

In a test-retest survey conducted in a representative
community sample (Grant et al., 1995), the classifica-
tion of past-year alcohol use disorders (no disorder,
abuse or dependence) demonstrated a reliability
(kappa) coefficient of 0.76, the numbers of past-year
abuse and dependence symptoms had coefficients of
0.73 and 0.75, respectively, and average daily ethanol
intake had a reliability coefticient of 0.73—all in the
excellent or near excellent range (Fleiss, 1981). The
reliabilities of the frequencies of drinking 5+ drinks
and of intoxication were not estimated, but overall fre-
quency of drinking had a reliability coefficient of 0.76.

ANALYSIS

The analysis is based on pairwise comparisons of con-
sumption measures among the three diagnostic groups
of no AUD, abuse only, and dependence, for the total
population of past-year drinkers and within subcate-
gories defined by gender, age and race/ethnicity. In
addition, the results describe two sets of ratios: (1) the
ratios of the consumption measures for individuals
with abuse only relative to those for individuals with-
out an AUD, and (2) the ratios for dependent individ-
uals relative to those without an AUD. Standard errors
and tests of differences were obtained using SUDAAN
(Shah et al., 1995), a software package that employs
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Taylor series linearization to account for complex sam-
ple design characteristics such as clustering, stratifica-
tion and multistage sampling. Standard errors of ratios
(not presented because of space limitations) were cal-
culated by means of the delta method (Stuart and Ord,
1987), in which first-order derivatives are used to esti-
mate the variance of any function of random variables:
Var(uw/u,) = Var(up)/uy? + wy?
Var(uw,)/uy*-2u, Cov(uw,)/u,’. Because of the multiple
comparisons made in this analysis, differences were not
cited in the text unless they achieved a significance level
of p < .001; significance levels of .001 < p < .05 were

termed suggestive of differences or marginally signifi-
cant.

RESULTS

COMPARISONS ACROSS DIAGNOSTIC GROUPS FOR
ALL PAST-YEAR DRINKERS

Table 1 compares 11 consumption measures for all
past-year drinkers with neither abuse nor dependence,
with abuse only, and with alcohol dependence. The
basic measures of drinking level (average volume of in-

Table 1. Selected measures of past-year drinking pattern for past-year drinkers 18 years of age and over, by
past-year DSM-IV alcohol use disorders and gender

Neither abuse nor Abuse Dependence with
dependence only or without abuse
Total
Mean intake (14 g drinks) per day 0.8 00 2.1 *0.]m 3.5 £ 0.20abb
Mean number of drinking days per year 100.2 = 1.0 142.8 + 4. 1aa 171.6 = 3.70abb
Mean intake (14 g drinks) per drinking day 3.1 %00 52 *0.1% 7.0 * 02226
Mean days per year when drank 5+ drinks 128 £ 0.5 48.6 £ 3.1 83.2 + 2.Qaabb
Mean days per year when intoxicated 3.1%02 16.4 = 1.1aa 38.8 + 2.0eabb
% of total ethanol intake in beer 50.6 £ 0.5 68.4 * 1.122 66.1 * (.94
% of total ethanol intake in wine 28.1 04 13.2 £ Q.72 12.2 * 0.6%
% of total ethanol intake in distilled spirits 21303 18.4 £ 0.8« 217 £ 0.7%
% who drank daily or near daily 11.7+03 17.5 = 1.5 25.7 = 1.3aabb
% who drank on weekdays 27504 414 = 1.7 48.2 & 1.4eab
% who drank in the morning 0.7+0.1 1.8 £0.5 3.7 £ 0.50ab
n of cases 15,442 1,186 1,724
Men
Mean intake (14 g drinks) per day 1.0 £ 00 24+ Q.]e 4.1 * 0.22abb
Mean number of drinking days per year 1112+ 15 156.4 * 4.9a2 182.2 * 4 7aabb
Mean intake (14 g drinks) per drinking day 33x0.0 5.5%0.]¢a 7.7 * (0.30abb
Mean days per year when drank 5+ drinks 173+ 0.7 56.6 = 4.0 95.9 £ 3.9aabb
Mean days per year when intoxicated 3502 17.7 £ 1.5% 44.3 & 2.8aabb
% of total ethanol intake in beer 625*05 732+ 120 72.0 + 102
% of total ethanol intake in wine 17.7 £ 04 9.0 = 0.7aa 7.5 £ 0.6%
% of total ethanol intake in distilled spirits 198 04 17.7 £ 1.02 20.5 = 0.9%
9% who drank daily or near daily 13.8+05 209 £ 1.8 29.5 & 1.7aabb
% who drank on weekdays 30.6 = 0.6 44.0 £ 2.0 49.2 + 1.8
% who drank in the morning 1.0 0.1 21*06 4.6 £ 0.7
n of cases 8,028 826 1,101
Women
Mean intake (14 g drinks) per day 0.6 = 0.0 13 £ 0.1 2.4 * (.]eabb
Mean number of drinking days per year 850+ 14 103.7 + 5444 147.5 #+ 5.3aabb
Mean intake (14 g drinks) per drinking day 2800 4.6 £ 0.2 5.6 + 0.2aabb
Mean days per year when drank 5+ drinks 6.7 +04 25.8 + 3.2ea 54.7 = 3,6abb
Mean days per year when intoxicated 26+02 12.8 = 1.1 26.3 * 2.69abb
% of total ethanol intake in beer 34.1 £ 06 54.5 * 2.1as 52.8 * 1.6
% of total ethanol intake in wine 42505 25.2 * 1.6%¢ 227 £ 1.50
% of total ethanol intake in distilled spirits 23404 20.2 + 1.62 24.5 * 1.3¢
% who drank daily or near daily 8804 78 %17 17.0 & 1.7aabb
% who drank on weekdays 23206 34.0 + 2.9 45.9 * 2.40ab
% who drank in the morning 03x01 09+04 L7 £ 0.5
n of cases 7414 360 623

Note: Figures after “=” are standard errors. A standard error of 0.0 indicates a value of less than 0.05.
saSignificantly different from estimate for those with neither abuse nor dependence (p <.001).
“Marginally different from estimate for those with neither abuse nor dependence (.001 < p <.05).
bbSignificantly different from estimate for those with abuse only (p <.001).
#Marginally different from estimate for those with abuse only (.001 < p <.05).
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take per day and per drinking day) and pattern (fre-
quencies of any drinking, of drinking 5+ drinks and of
intoxication) were all lowest for individuals without an
AUD, of intermediate value for abusers and highest for
those with dependence. For each of these measures,
the value for abusers was close to midway between the
values for individuals without an AUD and those with
dependence (e.g., frequency of intoxication rose from
3.1 days among those with no disorder to 16.4 days
for abusers and 38.8 days for those with dependence).
Beer accounted for just half (50.6%) of the total
cthanol intake of individuals without an AUD but ac-
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counted for two-thirds of the intake of those with
abuse only (68.4%) or dependence (66.1%).
Individuals with abuse or dependence drank signifi-
cantly less of their total intake in the form of wine
(13.2% and 12.2%, respectively) than those without an
AUD (28.1%). Whereas the proportions of intake in
the forms of beer and wine were the same for abusers
and those with dependence, the data suggested that
the proportion of intake consumed in the form of dis-
tilled spirits was slightly lower for abusers (18.4%) than
for individuals either with dependence (21.7%, .001< p
< .05) or without an AUD (21.3%, p < .001).

Table 2. Selected measures of past-year drinking pattern for past-year drinkers 18 years of age and over, by

past-year DSM-IV alcohol use disorders and age

Neither abuse nor Abuse Dependence with
dependence only or without abuse
Ages 18-29
Mean intake (14 g drinks) per day 0800 1.9 = 0.1 3.1 * 0.20abb
Mean number of drinking days per year 67313 126.3 * 5.8a2 146.6 * 4422
Mean (14 g drinks) per drinking day 40 *0.1 5.6 * 0.20s 7.2 % 0.20abb
Mean days per year when drank 5+ drinks 134 + 0.6 43.6 *+ 2.6 79.0 £ 3.7aabb
Mean days per year when intoxicated 54+03 20.2 £ 1.6 42.3 = 2 .Qaabb
% of total ethanol intake in beer 61.3+ 0.6 70.8 * 1.3a2 69.4 * 1.1aa
% of total ethanol intake in wine 22406 12.0 = 0.8 11.2 + (.89a
% of total ethanol intake in distilled spirits 16.3 04 172+ 1.0 194+ 0.9
% who drank daily or near daily 27+x03 11.3 = 2.2¢a 16.3 £ 1.6
% who drank on weekdays 175 £ 07 36.9 *+ 2.52 44.3 *= 1.9a
% who drank in the morning 0602 1.3 +04 23060
n of cases 3,730 611 859
Ages 30-54
Mean intake (14 g drinks) per day 0.8 0.0 22+ 0.1 3.8 * (.42abb
Mean number of drinking days per year 956+ 13 155.5 £ 6.74 193.6 = 6.14abb
Mean (14 g drinks) per drinking day 30x0.0 4.8 + 0.22a 6.7 *+ 0.40abb
Mean days per year when drank 5+ drinks 127 0.6 54.3 * 6.49¢ 84.3 & 4.9aabb
Mean days per year when intoxicated 26 +02 11.4 + 1.6% 34.4 = 3.00atbb
% of total ethanol intake in beer 509 £ 0.6 66.9 + 1.7 64.1 * 1.6
% of total ethanol intake in wine 300*05 15.1 + 1.20a 13.6 = 1.1aa
% of total ethanol intake in distilled spirits 19.1 = 04 179+ 12 22.3 *+ 1.3
% who drank daily or near daily 99 +04 22.6 * 2.4aa 33.8 & 2.20abb
% who drank on weekdays 256+ 06 440 £ 2.7 50.9 + 2.3aab
% who drank in the morning 05+01 20*09 4.4 * 0.8aab
n of cases 8,202 521 1742
Ages 55+
Mean intake (14 g drinks) per day 1.1 0.0 33x0.74 5.6 * 0.8aab
Mean number of drinking days per year 1529+ 26 225.0 + 20.49  255.0 * 12.50=
Mean (14 g drinks) per drinking day 23x00 49 *+ 0.4aa 7.7 % 0.59ab
Mean days per year when drank 5+ drinks 126 x 1.0 569 = 157« 1184 * 14.1aab
Mean days per year when intoxicated 1703 174 £ 57 36.7 + 6.8¢ab
% of total ethanol intake in beer 365+ 09 523 £ 6.12 483 x4.1e
% of total ethanol intake in wine 304 £ 0.7 10.6 £ 2.9 10.5 * 2.02a
% of total ethanol intake in distilled spirits 33.1+0.7 37.1 £57 412 * 4.1
% who drank daily or near daily 275*09 46.1 = 7.82 57.9 + 5.3
% who drank on weekdays 448+ 1.0 72.7 * 6.8¢2 67.1 = 4.9
% who drank in the morning 1.5x02 6327 13.4 £ 3.8«
n of cases 3,510 54 123

Note: Figures after “+” are standard errors. A standard error of 0.0 indicates a value of less than 0.05.
2aSignificantly different from estimate for those with neither abuse nor dependence (p <.001).
“Marginally different from estimate for those with neither abuse nor dependence (.001 < p <.05).
bSignificantly different from estimate for those with abuse only (p <.001).
sMarginally different from estimate for those with abuse only (001 < p <.05).
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The proportion of drinkers who drank on a daily or
near daily basis was twice as great for dependent drinkers
(25.7%) as for those without an AUD (11.7%), with
abusers again midway between the two (17.5%). Weekday
drinking was suggestive of a difference between individuals
in the abuse and dependence categories (41.4% and
48.2%, respectively; .001 < p < .05) and was less prevalent
among those without an AUD (27.5%). Morning drink-
ing was suggestive of a difference between abusers and in-
dividuals without an AUD (0.7% and 1.8%; .001< p < .05)
and was higher among those with dependence (3.7%).

COMPARISONS ACROSS DIAGNOSTIC GROUPS
WITHIN GENDER CATEGORIES

As shown in the bottom two panels of Table 1, the
gender-specific patterns generally mirrored those that
were observed for all current drinkers, with the follow-
ing major exceptions: (1) all differences in the propor-
tion of intake in the form of distilled spirits were of
only marginal significance (.001< p < .05) for both
men and women, and (2) among women, the preva-
lence of daily/near daily drinking did not differ for
abusers and those without an AUD. In addition, a few

Table 3. Selected measures of past-year drinking pattern for past-year drinkers 18 years of age and over, by
past-year DSM-IV alcohol use disorders and race/ethnicity

Neither abuse nor Abuse Dependence with
dependence only or without abuse
Non-Hispanic white
Mean intake (14 g drinks) per day 0.8x00 2.0 = 0.1 3.5 £ Q.2aabb
Mean number of drinking days per year 1026 + 1.2 139.9 + 4.1aa 170.5 % 4.00abb
Mean intake (14 g drinks) per drinking day 3.0 00 5.1 £0.1a 7.1 % 0.50abb
Mean days per year when drank 5+ drinks 122+ 0.5 46.1 x 2.72a 84.3 + 3.4aabb
Mean days per year when intoxicated 29+02 163 = 1.1 38.9 & 2.3aabb
% of total ethanol intake in beer 48.8 £ 0.5 68.4 £ 1204 65.4 *+ 1.]0a
% of total ethanol intake in wine 295 +04 13.4 £ 0.7 12.4 x Q.72
% of total ethanol intake in distilled spirits 21703 18.3 £ 0.9 221209
% who drank daily or near daily 12504 16.4 * 1 502 24.9 *+ 1 4aabk
% who drank on weekdays 293 +05 40.2 = 1.89a 50.8 * 1.62abb
% who drank in the morning 0.6 0.1 1.5 £ 04 3.0 = 0.5t
n of cases 12,667 1,019 1,293
Non-Hispanic black
Mean intake (14 g drinks) per day 1.1x0.1 3.8 0.7 4.7+ 0.6%
Mean number of drinking days per year 98.6 = 3.1 201.7 + 18.622 2128 £ 9.1«
Mean intake (14 g drinks) per drinking day 34+0.1 59+ 0.62 7.1 = 0.5
Mean days per year when drank 5+ drinks 197+ 19 634 £ 16.12  104.5 *x 9.7aab
Mean days per year when intoxicated 4.5+ 0.7 243 = 030 51.1 £ 6.8aab
% of total ethanol intake in beer 579*13 539 + 4.7 61.0%29
% of total ethanol intake in wine 183+ 0.9 16.1 £ 4.2 12.6 & 2.02a
% of total ethanol intake in distilled spirits 238 1.1 300 4.1 264 £2.6
% who drank daily or near daily 9209 36.3 = 7.3 36.3% 3.7aa
% who drank on weekdays 212 %13 55.0 *+ 6.9 46.2 = 4.1aa
% who drank in the morning 1.6 204 82 %43 9.3 * 2.4¢a
n of cases 1,485 68 220
Hispanic
Mean intake (14 g drinks) per day 0.8 +0.1 2.6 + 0.6 2.4 * 030
Mean number of drinking days per year 82739 1575 £23.5% 1345 * 128
Mean intake (14 g drinks) per drinking day 38x0.1 5.6 & 0.40a 6.7 £ 0402
Mean days per year when drank 5+ drinks 147+ 1.6 73.4 + 2822 55.6 * 6.822
Mean days per year when intoxicated 33206 9.8 229 229 * 3.60ab
% of total ethanol intake in beer 595*1.6 80.7 = 3.4aa 76.4 + 2.8
% of total ethanol intake in wine 247*+14 8.7 *+ 2.3aa 9.4 + 150
% of total ethanol intake in distilled spirits 159=*1.0 10.6 = 2.2¢ 141*+23
% who drank daily or near daily 84 %11 244 + 84 203 £ 4.1
% who drank on weekdays 178 £ 1.0 45.8 * 8.0 289t 44
% who drank in the morning 09 +04 1.7+ 17 4823

n of cases 835 68 143

Note: Figures after “*” are standard errors. A standard error of 0.0 indicates a value of less than 0.05.
aaSignificantly different from estimate for those with neither abuse nor dependence (p <.001).
“Marginally different from estimate for those with neither abuse nor dependence (.001 < p <.05).
b5Significantly different from estimate for those with abuse only (p <.001).

*Marginally different from estimate for those with abuse only (p <.001).
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of the differences that were of marginal significance for
the total population were nonsignificant within one or
both of the gender groups.

COMPARISONS ACROSS DIAGNOSTIC GROUPS
WITHIN AGE CATEGORIES

Table 2 presents consumption data for the three diag-
nostic groups within three age categories: 18-29 years,
30-54 years and 55 years of age and older. Age-
specific comparisons among the three diagnostic
groups differed from those for the total population of
current drinkers in a number of ways. Among individ-
uals 18-29 years of age: (1) there were no differences
in the proportions of total intake consumed in distilled
spirits; (2) dependent individuals and abusers did not
differ in terms of overall frequency of drinking and
were equally likely to be daily or near daily drinkers;
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and (3) the prevalence of morning drinking did not
differentiate abusers and those with dependence and
was only marginally lower for individuals without an
AUD than for those with dependence. Among individ-
uals 30-54 years of age, the comparisons across the
three diagnostic groups matched those for the total
population, except that the differences across groups in
the proportion of intake in the form of distilled spirits
were non-significant or only marginally significant.
Among individuals 55 years of age and older: (1) the
proportion of ethanol intake in the form of beer was
only marginally lower (.001< p < .05) for individuals
without an AUD relative to abusers and those with de-
pendence, and (2) many of the pairwise differences in-
volving abusers were of only marginal significance or
not statistically significant at all because of the small
number of abusers in this age group (# = 54). As with

Table 4. Ratios of selected measures of past-year drinking pattern among past-year drinkers 18 years of age
and over with DSM-IV alcohol abuse and dependence relative to those with neither abuse nor dependence,

by gender, age and race/ethnicity

Age Non-Hispanic
Total Men Women 18-29 30-54 55+ White Black Hispanic

Ratios for individuals with abuse only

relative to those with neither abuse

nor dependence
Mean intake (14 g drinks) per day 2.6 2.3 2.0 2.4 2.6 33 24 3.8 3.2
Mean number of drinking days per year 1.4 1.4 1.2¢ 1.9 1.6¢ 1.56 1.4 2.14d 1.9
Mean intake (14 g drinks) per drinking day 1.7 1.7 1.7 1.4 1.6# 2.10 1.7 1.8 1.5
Mean days per year when drank 5+ drinks 38 33 39 33 43 4.5 38 32 5.0
Mean days per year when intoxicated 53 5.1 49 3.7 44 10.2 5.6 5.4 3.04
% of total ethanol intake in beer 1.4 1.2 1.6% 1.2 1.30% 1.4 1.4 0.94d 1. 4ee
% of total ethanol intake in wine 0.5 0.5 0.6 0.5 0.5 0.4 0.5 0.9 0.4¢
% of total ethanol intake in distilled spirits 0.9 0.9 0.9 .1 0.9 1.1 0.8 1.34 0.7¢
% who drank daily or near daily 1.5 1.5 0.9« 42 23 1.7% 1.3 4.04 29
% who drank on weekdays 1.5 14 1.5 2.1 1.7 1.6° L4 2.64 2.6¢
% who drank in the morning 2.6 2.1 3.0 2.2 4.0 42 2.5 5.1 1.9

Ratios for individuals with dependence

(w/wo abuse) relative to those with

neither abuse nor dependence
Mean intake (14 g drinks) per day 4.2 4.0 35 3.8 4.6 5.7% 42 4.7 2.84
Mean number of drinking days per year 1.7 1.6 1.7 22 2.0 1.77hbc 1.7 2.24d 1.6
Mean intake (14 g drinks) per drinking day 22 23 2.04 1.8 2.3% 3.300 24 2.2 1.744
Mean days per year when drank 5+ drinks 6.5 55 8.21a 5.9 6.6 9.4b 6.9 53 3.8d4d
Mean days per year when intoxicated 12.5 12.7 10.1 7.8 1326 21.6° 13.4 1.4 6.94
% of total ethanol intake in beer 1.3 1.2 1.54a 1.1 1.3% 1.3 1.3 [.14d 1.3¢
% of total ethanol intake in wine 0.4 04 0.5 0.5 0.5 0.3 04 0.74 0.4¢
% of total ethanol intake in distilled spirits 1.0 1.0 1.0 1.2 1.2 1.2 1.0 1.1 0.9
% who drank daily or near daily 22 2.1 1.9 6.0 3.40 ALY 2.0 3.94d 2.4
% who drank on weekdays 1.8 1.6 2.04 2.5 2.0 1.5bbec 1.7 22 1.6
% who drank in the morning 53 4.6 5.3 38 8.8 8.9 5.0 58 53

aaSignificantly different from ratio for men (p <.001). “Marginaily different from ratio for men (.001 < p <.05).

b Signif