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Foreword

Not more than 10 years ago, I was among the
ranks of biomedical researchers seeking to under-
stand how alcohoi damages body systems. Un-
derstanding how something happens is, of
course, the first step that must be taken before
methods to prevent and treat the damage can be
developed. As so evident in the Seventh Special
Report to the LS. Congress on Alcohol and Health,
many of the first steps taken in alcoholism re-
search over the years have resulted in important
discoveries that have added significantly to our
understanding of alcohol abuse and alcoholism
and that will one day permit us to effectively
prevent and treat one of our most pervasive
public health problems.

The Seventh Special Report to the U.S. Congress
on Alcohol and Health describes recent progress in
our knowledge on alcohol abuse and alcoholism.
Focused principally on research advances that
have been made since the Sixth Special Report was
issued in 1987, the report covers all active areas of
research on alcohol-related problems including
epidemiology, genetics, neurosciences, medical
consequences of alcohol abuse and aicoholism,
alcohol use and pregnancy, adverse social conse-
quences of alcohol abuse and dependence, diag-
nostic criteria and screening instruments,
prevention, intervention, and treatment. The
report also provides a conceptual framework for
alcohol-r 2lated research that, among other things,

()

sets forth working definitions of alcohol abuse
and alcoholism.

The Seventh Special Report clearly shows that
steady progress continues to be made in all areas
of alcohol-related research. Alcohol researchers
in the basic sciences, such as the neurosciences,
genetics, and molecular biology, have been able
to use the very latest imaging technologies to
make promising headway toward uncovering the
biological antecedents for alcoholism. Because of
our increasing ability to investigate the psychoso-
cial or environmental factors involved in the
development of alcohol-related problems, we are
optimistic that the mix of environmental and
genetic factors implicated in an individual’s vul-
nerability to alcoholism can be identified. Doing
5o would provide health care professionals and
others with a powerful tool for preventing al-
cohol abuse and alcoholism. Epidemiological
research methodologies continue to be refined to
permit more accurate pictures of how alcohol
abuse and alcoholism impact on specific subsets
of the general U.S. population. Progress also con-
tinues to be made in treating alcohol-related
medical conditions. This is an area of continuing
importance because it has been estimated that
20 to 40 percent of all U.S. hospital beds are oc-
cupied by persons whose health conditions are
complications of alcohol abuse and alcoholism.
Additionally, much progress has been made in




viii Foreword

developing and refining diagnostic and screening
instruments to help clinicians identify and refer
to treatment those of their patients with alcohol-
related problems.

Since 1971, the Special Reports to Congress on
Alcohol and Health have served as benchmarks
of our progress toward eradicating the terrible
impact of alcohol abuse and alcoholism on our
Nation. Like its predecessors, the Seventh Special

Report demonstrates that we have made many
first steps and offers the promise of important
steps yet to come.

Louis W. Sullivan, M.D.
Secretary
Health and Human Services

10




The United States Public Health Service,
founded January 4, 1889, has just commemorated
its 100th anniversary. Then, as now, preventing
public health problems was a major focus of the
Service, a focus that has been achieved for many
diseases and disorders through continuing re-

- search on effective preventive techniques and

public education to reduce risk for disease. The
Special Reports to the U.S. Congress on Alcohol
and Health describe current alcohol-related re-
search findings that let us know that we are
making progress and that help us to develop a
vision for the future. However, these reports also
serve another vital function—one that is very
much within the traditions of the Public Health
Service, that of providing current information on
the health consequences of using alcoholic
beverages. As such, the Special Reports on Al-
cohol and Health are an extremely effective
vehicle to help educate the public about alcohol-
related risks and to help individuals make in-
formed lifestyle decisions to reduce or eliminate
their risk for alcohol-related consequences.
There is no doubt that alcohol abuse and al-
coholism are serious problems for the United
States. An estimated 10.5 million U.S. adults ex-
hibit some symptoms of alcoholism or alcohol
dependence and an additional 7.2 million abuse
alcohol, but do not yet show symptoms of depen-
dence. Projections for 1995 suggest that 11.2 mil-
lion will exhibit symptoms of alcohol dependence

and the size of the group of alcohol abusers will
not change. Alcohol use is associated with a wide
variety of diseases and disorders, including liver
disease, cancer, and cardiovascular problems.
Although it is encouraging that deaths from liver
cirrhosis, the principal cause of which is alcohol
abuse, have been declining, cirrhosis of the liver
caused almost 27,000 deaths and was the ninth
leading cause of death in the United States in
1986. ,

Problems related to fetal exposure to alcohol
also constitute a major public health problem;
fetal exposure to alcohol is one of the leading
known causes of mental retardation in the
Western world and can be totally prevented.
Accidental death, suicide, and homicide are sig-
nificant causes of death, particularly for young
men under age 34; nearly half of these violent
deaths are alcohol related. More than 20,000
alcohol-related motor vehicle fatalities annually
are attributed to alcohol abuse and these deaths
are relatively more frequent among younger
Americans. The costs of alcohol abuse to the Na-
tion also are high. In 1986, alcohol abuse in the
United States was estimated to cost $128.3 billion.
Lost employment and reduced productivity
accounted for more than half this amount. Health
care for accidents and illnesses related to alcohol
abuse, including alcoholism, liver cirrhosis, can-
cer, and diseases of the pancreas, was estimated
to cost $16.5 billion.

i1




X Preface

Alcohol researchers are making significant
and, in many cases, rapid progress toward
developing methods to reduce the significant im-
pact of alcohol abuse and alcoholism on our Na-
tion. However, individual lifestyle choices will
always have a major role to play in preventing
disease and promoting health. For this reason, it
is important for every citizen to read the informa-
tion contained in the Seventh Special Report to the
U.S. Congress on Alcohol and Health.

Today, we as a people are much more knowl-
edgeable about our health needs than previous

generations. It is my hope that Americans from
all walks of life will find hope in the research
progress found in the Seventh Special Report ‘o the
U.S. Congress on Alcohol and Health and informa-
tion to help them achieve a healthier life.

James O. Mason, M.D., Dr.P.H.
Assistant Secretary for Health and
Acting Surgeon General

—
o
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Introduction

In 1892 Franklin D. Clum, M.D., a physician
who practiced in New York State, wrote the fol-
lowing words ir his book entitled, Ingbriety: Its
Causes, Its Results, Its Remedy:

Intem.erance in the past has disgraced
the palace and crown of the prince, the
ermine ot the judge, the sword of the
chieftain, and the miter of the priest. To-
day it feasts alike upon the innocency
of childhood, the beauty of youth, the
~miableness of women, the talents of

ae great, and the experience of age....
The time has come for a study of in-
ebricty from a medical stand-point, and
when it is treated as a special diseasc its
curability will be found equal to any
other disease.

I do not believe that the book in which this
statement appears is any longer in print; the copy
from which this quotation was taken is from its
third printing, and the book itsclf isnow in a
somewhat disheveled state. Yet the simple and
eloquent conclusion reached by Dr. Clum, that al-
coholism is a discasc as worthy of serious study
as any other disease, is as true today as it was 100
years ago. Nonetheless, today, as in the past, is-
sucs relating to what alcohol abuse and al-
coholism are continue to cloud otherwise

impressive gains made by the alcohol ficld
toward finding effective ways to understand,
prevent, and treat these continuing public health
threats.

For many years, we in the alcohol ficld—
researchers, clinicians, policymakers, recovering
alcoholics, and other supporters alike—have
fought hard to have alcohol-related problems
recognized as major public health problems. To
some extent, I believe we have been successful.
Yet we find that there continues to be public un-
certainty about whether alcoholism really is a dis-
ease, and if so, how it is distinguished from other
forms of alcohol abuse. Although there may be
many reasons for this, it is clear that part of the
public’s uncertainty stems from the differences
that exist among experts on alcohol dependence
over what to call these entities with which we
deal, and attempts by nonexperts to fill the void
with opinions that run counter to scientific fact as
well as to the type of common sense demon-
strated so ably by Dr. Clum.

The Seventh Special Report to the U.S. Congress
on Alcohol and Health gives an accounting of how
far we have progressed in our quest to unravel
the mysteries of alcohol abuse and alcoholism
since the publication of the last Special Report
3 years ago. It serves as a statement, based on cur-
rent research findings, of what we know about
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the effects of alcohol abuse and alcoholism and
their consequences on the individual, on groups,
and on society. It also serves as a compendium of
research hypotheses that are under investigation
as we continue to broaden our unlerstanding of
the causes and potential solutions to abusive and
dependent drinking. In these two respects, the
Seventh Special Report is much like its predeces-
sors. Unlike its forerunners, however, the Seventh
Special Report provides, for the first time, a concep-
tual framework to clarify what is meant by the
terms alcohol abuse and alcoholism.

This framework, as described in Chapter I of
the Seventh Special Report, identifies three different
types of drinkers. The first group is comprised of
the majority of adult Americans who drink with
few, if any, problems. The second group is made
up of problem drinkers who are not dependent
on alcohol but who develop difficulties secon-
dary to alcohol consumption because of poor
judgment, failure to understand the risks, or lack
of concern about damage to themseives or others.
This misuse of alcohol, in our conceptual frame-
work, is termed alcohl abuse or nondependent
problem drinking. Alcohol abusers are respon-
sible for their behavior; they can often modify
their alcohol consumption patterns in response
to simple explanations and warnings and thus
eliminate or reduce their risk for alcohol-related
problems.

The third category of drinkers are individuals
who are dependent on alcohol and who suffer
from the disease called alcoholism or alcohol
dependence. In the Chapter I conceptual
framework, alcoholism or alcohol dependence is
characterized as a disease with four main clinical
features: (1) tolerance, or a state of adaptation in
which more and more alcohol is needed to
produce desired effects; (2) physical dependence,
which means that upon interruption of drinking,
a characteristic withdrawal syndrome appears
that is relieved by more alcohol (e.g., morning
drinking) or other drugs in the sedative grcup;
(3) impaired control over regulating alcohol
intake at any drinking occasion once drinking
has begun; and, finally, (4) the discomfort of
abstinence, or “craving,” which can lead to
relapse. In general, alcohol dependence can be
viewed as a disorder of appetite; a pathological,
or diseased, or abnormal appetite for a substance,
alcohol, that is not present in individuals who
are not alcohol dependent. Research findings
described in the Seventh Special Report demon-
strate that we are beginning to understand some
of the scientific basis for alcohol dependence

through biomedical research and research on
environmental stressors that may be factors in an
individual’s susceptibility to and development of
alcohol dependence. In the future, we will under-
stand more and more about the nature of addic-
tion, the portion of the vulnerability to addiction
that is inherited, and the relationship between
genetic and environmental factors leading to
alcohol dependence in any one individual.

The issue of how to define alcohol abuse and
alcoholism or alcohol dependence is a long-standing
one and the conceptual framework for under-
standing the terms alcohol abuse and alcoholism
discussed in the Seventh Special Report is by no
means intended to be the last word. However,
lack of concordance on definitions is not limited
to the alcohol field. Although there is agreement
on the major clinical features of major illnesses
such as schizophrenia and rheumatoid arthritis,
there is not yet complete agreement on the defini-
tion of these diseases. Yet, despite the lack of full
agreement among specialists as to what these dis-
eases are, progress continues to be made toward
developing effective means to prevent and treat
them. Similarly, the fact that there is not yet agree-
ment in the alcohol field as to the precise defini-
tions for alcohol abuse and alcohol dependence is
not the important issue. Of greatest importance to
our future as a field is the fact that there is agree-
ment on the major clinical features for alcohol de-
pendence, and it is this agreement that will make
it possible for the alcohol field to progress despite
the lack of commonly agreed upon definitions.

That our progress in alcoholism research con-
tinues to be steady and productive, I believe, can-
not be seriously challenged; a comparison of
research findings presented in the First Special
Report to the U.S. Congress on Alcohol and Health
with those in the Seventh Special Report will readily
reveal this fact. Yet research does not happen ina
vacuum; at the end of every test tube, mass
spectrometer, nuclear magnetic imaging scanner,
or sophisticated diagnostic instrument is one
simple thing: the search for a way to eliminate the
consequences of alcohol abuse and alcoholism.
Conversely, only through a concerted research ef-
fort will currently available activities aimed at
preventing and treating alcohol abuse and al-
cohol dependence be improved. This is the guid-
ing principle in other major health areas, such as
cancer, heart disease, and muscular dystrophy,
and must become the guiding principlein *he al-
cohol field as well.

Alcobol-related research car. provide the
answers, in time, as to what alcohol abuse and
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alcohol dependence are and how to successfully
prevent and treat them. However, I believe that it
is only through our collective struggle as a field
to reach this goal that we will ultimately succeed.

Enoch Gordis, M.D.
Director

National Institute on Alcohol Abuse
and Alcoholism

Ao
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Alcohol and Health—

An Overview

Section 506(a) of the Public Health Service Act
requires that the Secretary of Health and Human
Services submit to the U.S. Congress a report that
contains current information on the health conse-
quences of using alcoholic beverages and a
description of current research findings on al-
cohol abuse and alccholism. The Seventh Special
Report to the U.S. Congress on Alcohol and Health,
prepared in accordance with that requirement,
focuses on research advances since publication of
the Sixth Special Report in January 1987. Major
highlights of the report are presented in the fol-
lowing sections.

CHAPTER I: Alcohol Abuse and
Alcoholism

Alcohol abuse and dependence (i.e., alcohol-
ism) are serious problems that affect about
10 percent of adult Americans. Adverse social
and medical consequences of abusive drinking
arise from single bouts of drinking, as well as
from longer term effects of alcohol consumption.
Adverse consequences may affect not only the
drinker, but also others with whom the drinker
comes in contact. A minimum of 3 out of 100
deaths in the United States can be attribnited to
alcohol-related causes.

Two distinct forms of problematic drinking—
alcohol abuse and alcohol dependence—have
been identified. Alcohol abuse involves patterns

of heavy alcohol intake in nondependent persons
in which health consequences and /or impair-
ment in social functioning are associated. Alcohol
dependence is differentiated from alcohol abuse
on the basis of such manifestations as craving,
tolerance, and physical dependence that result in
changes in the importance of drinking in one’s
life and in impairment of the ability to exercise
restraint over drinking. )

Both alcohol abuse and dependence arise as a
result of different, complex, and as yet ircom-
pletely understood processes. Evidence for
genetic transmission of vulnerability for al-
coholism has been provided by twin and adop-
tion studies. The mechanisms of genetic
transmission are unknown, however, as are the
specific environmental factors that interact with
genetic predisposition in the development of al-
coholism. Research has shown that psychological
and social factors and factors in the home en-
vironment influence an individual’s drinking be-
havior. Genetic predisposition does not imply
predestination, however, and research aimed at
the identification of factors associated with resis-
tance is of interest.

Alcohol resecarch has provided the foundation
of Lnowledge on which an understanding of key
issues regarding the causes, prevention, and treat-
ment of alcohol abuse and alcoholism is built.
Still, much is to be learned and many questions
arc yet to be answered. A particularly rich source
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of new knowledge and potentially important
advances in understanding is future research on
alcohol abuse and alcohol dependence that draws
from both biological and behavioral sciences. In
science, boundary areas between disciplines rep-
resent unique opportunities for cooperation and
exciting prospects for advancement.

CHAPIER lI: Epidemiology

In 1987, after 6 successive years of gradual but
consistent decline, per capita consumption of al-
cohol in the United States was at its lowest level
since 1970. Nevertheless, alcohol is used by more
Americans than any other drug, including
cigarette tobacco. In terms of consumption pat-
terns, population surveys indicate increases in
abstentior, especially among men, and decreases
in alcohol consumption among adolescents. Yet,
there is evidence of an increase in the proportion
of heavy drinkers among both men and women
in their twenties and of a small increase in the
prevalence of dependence symptoms—findings
which underline the importance of continued
surveillance.

Alcohol epidemiologic research includes
studies of population subsets. Gender-specific dif-
ferences in drinking patterns and problems have
been found, and research examining factors as-
sociated with women’s drinking has been con-
ducted, including research on the relationship
between alcohol-related problems and various
roles assumed by women. Differences in alcohol
use patterns and vulnerability to alcohol-related
problems among major racial and ethnic groups
in the United States have also been found. Al-
cohol abuse and dependence are serious
problems for the homeless, among whom
prevalence estimates for current alcohol related
difficulties range from 20 to 45 percent.

Age-related differences in drinking patterns
and problems have also been identified. Both
heavy drinking and drinking-related problems
are associated with being male, young, and /or
unmarried; however, there is a high degree of
remission of problems with increasing age which
parallel age-related decreases in heavy drinking.
The gradual downward trend in alcohol use by
high school seniors during the 1980s continued
through 1988. Yet, alcohol use was still disturb-
ingly high: 92 percent of seniors in 1988 had tried
alcohol, nearly two-thirds were current drinkers,
and more than one-third were occasional heavy
drinkers.

The prevalence of alcohol-related problems
among hospitalized persons has been estimated
to be 25 percent. Comorbidity of alcohol-related
diagnoses with other disorders has been found to
include disorders of the liver, pancreas, digestive
tract, respiratory system, nervous system, and car-
diovascular system, as well as drug abuse, mental
illness, injuries and accidents, infections, anemias,
and malnutrition.

CHAPTER lll: Genetics and
Environment

The observation that alcoholism tends to run
in families has been confirmed by numerous
reports in the scientific literature. Traits that are
familial may be passed from generation to genera-
tion by genetic factors or by environmental fac-
tors. In alcoholism, the interaction of genetic and
environmental factors is emerging as a fundamen-
tally important research issue.

Although the mechanisms of genetic transmis-
sion are not yet known, evidence for genetic trans-
mission of vulnerability for alcoholism has been
provided by twin and adoption studies. Genetic
involvement is also suggested by studies of
animal lines selectively bred to differ in a number
of alcohol-relevant traits, and by studies of poten-
tial biological markers of susceptibility.

Such psychological and social factors as cul-
tural and group norms, peer influences, expect-
ancies about alcohol’s effects, and subjective
experiences of alcohol’s pharmacologic effects
have been found to influence drinking behavior.
Problems in the childhood home and childhood
behavioral difficulties have been observed as an-
tecedents of alcohol dependence, but a causal role
has not been established. There is considerable re-
secarch interest in expectancies, including the ef-
fect on drinking behavior of expectations about
alcohol’s specific actions and about alcohol’s ef-
fects on coping and social functioning.

Some forms of alcohol dependence are highly
heritable, while others are less so; there are also
instances of alcoholism without obvious genetic
involvement. Thus, many persons having family
histories indicative of risk do not develop alcohol
dependence since it is the interaction of genetic
and environmental factors that define vul-
nerability. That is, even if facilitative gencs are in-
herited, they may not be expressed in the absence
of provocative environmental factors.

The systematic study of gene-environment
interactions in the ctiology of alcoholism has
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barely begun. It is encouraging, however, that
researchers in the field are beginning to draw on
knowledge from both the biological and
psychosocial literature on alcohol-related be-
haviors to formulate gene-environment
hypotheses that can be tested. In the future, there
will be great opportunities for cooperation
among scientists representing biological,
psychological, and social perspectives and excit-
ing prospects for advances in our understanding
of the causes of alccholism.

CHAPTER IV: Neuroscience

Neuroscience research on alcohol abuse and
dependence is progressing rapidly with invest‘qa-
tions attempting to uncover the molecular, cel-
lular, and behavioral bases for alcohol’s actions
on the brain. In particular, there is sufficient
evidence that doses of alcohol which typify com-
mon consumption affect specific proteins along
brain cell membranes; in contrast, previous re-
search suggested that alcohol affects the brain
primarily by altering the membrane lipid bilayer.

The proteins that have been of interest to al-
cohol researchers are involved in the function of a
number of neurotransmitters such as GABA,
giycine, and glutamate. Rescarch on one
glutamate receptor has been especially encourag-
ing because a number of activities regulated or
controlled at this receptor, including memory,
seizure threshold, and cell growth during fetal
development, are known to be altered by alcohol
consumption. Other proteins that have been of in-
terest to alcohol researchers are those that control
the opening and closing of ion channcls; recont
studies have demonstrated how chloride and cal-
cium channels in particular are affccted by al-
cohol use.

In addition, studies have demonstrated that
both acute and chronic administration of alcohol
alters the activities of “second messenger sys-
tems.” Second messenger activities are fundamen-
tal to cellular well-being. The effects of alcohol on
one second messenger system, the adenylate
cyclase complex, have received much attention
because it has been found that one of this
system'’s subunits, the G protein subunit, is espe-
cially vulnerable to alcohol.

Chronic alcohol use can lead to the states of
tolerance and dependence. Alcohol rescarchers
have found that certain neurohormones such as
vasopressin may play a critical role in maintain-
ing tolerance and that other neurotransmitters,
receptors, and ions such as calcium may play a

role in mediating tolerance to alcohol. Chronic
exposure to alcohol also alters propertics of
membrane lipid bilayers in the brain as well as in
other tissues that may significantly change a host
oflipid and protein-regulated functions.

Studies investigating the effects of alcohol on
the human brain have been made possible by
new, noninvasive techniques for recording brain
wave activity. Studies have shown that sons of al-
coholics display some unique electrophysiclogi-
cal behaviors. These studies are intriguing
because they suggest that alterations in the
brain’s electrical activity serve as biological
markers for predisposition to alcoholism.

CHAPTER V: Medical Consequences

Alcohol affects almost every organ system in
the body either directly or indirectly. The liver
(the primary site of alcohol metabolism) is suscep-
‘ible to injury of three major types: fatty liver and
alcoholic hepatitis, which may be reversible with
abstinence, and cirrhosis, which is irreversible.
The encouraging news is that mortality from cir-
rhosis has been declining steadily since 1973 for
reasons that are not yet clear. Nevertheless, cir-
rhosis mortality was the ninth leading cause of
death in the United States in 1986.

Liver transplantation is a therapeutic modality
that has been used successfully for advanced or
end stage alcoholic liver discase. In a major ongoing
study of liver transplantation, the 1-ycar survival
rate of 73 percent and the 2-ycar survival of
64 percent in patients with alcoholic liver disease
did not differ from survival rates for nonalcoholic
controls. Further, recidivism to alcoholism has
been quite low.

In the gastrointestinal tract, regular alcohol use
can precipitate esophagitis and exacerbate exist-
ing peptic ulcers. The relative risk of esophageal
cancer is higher among alcohol abusers, as is the
incidence of chronic gastric carcinoma. Heavy al-
cohol consumption is also a principal cause of
chronic pancreatitis.

Alcohol accounts for more than 10 percent of
the total caloric intake of some adult drinkers in
the United States, and nutritional deficiencies, in-
cluding anemia, neuropathy, and Wernicke’s dis-
ease, are a frequent complication of alcohol
dependence. In addition, alcohol has been found
to have profound metabolic effects on car-
bohydrate, lipid, and protein metabolism.
Chronic alcohol abusers can develop ciinical
signs of cardiac dysfunction, and up to 50 percent
of excess mortality in alcoholics and heavy
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drinkers can be attributed to cardiovascular
disorders. Furthermore, chronic alcohol consump-
tion is associated with a significant increase in
hypertension.

Alcohol affects immune, endocrine, and
reproductive functions. Heavy alcohol consump-
tion is also a well-documented cause of neurologi-
cal problems, including dementia, blackouts,
seizures, hallucinations, and peripheral
neuropathy.

New concepts and recent technological ad-
vances have great potential to accelerate progress
in understanding the biomedical consequences of
alcoholism and in developing improved methods
to treat and prevent the consequences of alcohol
abuse and dependence.

CHAPTER ViI: Fetal Alcohol Syndrome

Problems related to fetal exposure to alcohol
constitute a major public health problem: Fetal
exposure to alcohol is one of the leading known
causes of mental retardation in the Western
world. Moreover, treatment costs associated with
such exposure are estimated at ncarly one-third
of a billion dollars annually.

The deleterious consequences of maternal
drinking during pregnancy are long lasting. Al-
though a followup study of fetal alcohol
syndrome cases in Germany showed improve-
ment over time on several parameters, partic-
ularly with regard to physical appearance,
cognitive deficiencies persisted.

Not all women who drink alcohol excessively
during pregnancy deliver babies with fetal al-
cohol syndrome or fetal alcohol effects. Genetic
and maternal variables may account for differ-
ences in outcome and may explain why some in-
fants are spared. Epidemiologic research has
shown that black infants are more susceptible,
but the ubiquity of the disorder throughout the
world indicates that no group is immune.

Animal research has played a major role in ad-
vancing our knowledge of the detrimental conse-
quences that follow prenatal alcohol exposure.
For example, animal studies suggest that peak
blood alcohol concentration levels, rather than
amount consumed per se, represent a critical
factor.

Research suggests that a number of biological
and behavioral factors may be useful in identify-
ing women at greater risk for continued alcohol
abuse during pregnancy. Resecarch has shown
that the best predictors of continued drinking
during pregnancy were length of drinking

history, reported tolerance to alcohol, and history
of alcohol-related illness. The importance of iden-
tifying and targeting high-risk women for inten-
sive prevention efforts is best underscored by the
research findings of significant compromises in
pregnancy outcome in women who continued to
drink throughout pregnancy compared with
women who abstained or stopped drinking at
some point during pregnancy.

When surveyed concerning their health aware-
ness, 34 percent associated the risk for adverse
pregnancy outcomes with heavy drinking, but
among the 55 percent who had heard of fetal al-
cohol syndirume, only one in four correctly iden-
tified it as a set of birth defects. This is indicative
of the need for increased public awareness about
fetal alcohol syndrome.

CHAPTER VII: Adverse Social
Consequences

Adverse social consequences arise as a result
of single episodes of drinking, persistent alcohol
abuse, and alcohol dependence. Alcohol con-
sumption can result in consequences ranging
from problems with one’s family, friends,
employers, and the police to alcohol-related in-
juries, illnesses, and death.

Alcohol has been implicated in the leading
causes of accidental death in the United States—
motor vehicle crashes, falls, and fires and burns.
Of these, motor vehicle crashes are the leading
cause of injury deaths. Although the proportion
of all people killed in crashes in which at least
one participant was legally intoxicated declined
from 46 percent in 1982 to 40 percent in 1987, traf-
fic crashes remain the greatest single cause of
death in the United States for pcoplc between the
ages of 5 and 34. It has been estimated that the
risk of a fatal crash, per mile driven, is at least
eight times higher for a drunk driver than fora
sober one, and approximately one-half of all
crash fatalities are alcohol related.

Although less is known about alcohol involve-
ment in other types of accidents, research find-
ings suggest that alcchol increases the risk for
falls, fires, and burns. Research also indicates that
20 to 36 percent of suicide victims have a history
of alcohol abuse o were drinking shortly before
their suicides, ard ti:at alcohol tends to be as-
sociated with suicides that arc impulsive rather
than premeditated.

The extent of injuries sustained in alcohol-
involved accidents, suicides, and suicide attempt:
may be influenced by the victim’s drinking
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history or recent alcohol consumption. Intoxica-
tion is frequently found among ti:.ama victims: A
survey of emergency room trauma cases, for ex-
ample, found that 20 to 37 percent of all such
cases involved alcohol. Further, intoxication nega-
tively influences the outcome for motorcyclists
who are trauma victims and for pedestrians who
are injured in motor vehicle accidents.

The economic cost of alcohol abuse and de-
pendence is high. For example, untreated al-
coholics ard their families have higher general
health care costs than nonalcoholics and their
families, but the pattern of health care costs for al-
coholism has been found to be similar to other
chronic diseases, including hypertension and
diabetes. General health care costs tend to
decrease following alcohclism treatment.

CHAPTER Vlil: Diagnosis and
Assessment of Alcohol Use Disorders

Diagnostic criteria in the current revised ver-
sion of the American Psychiatric Association’s
Diagnostic and Statistical Manual of Mental Disor-
ders (DSM-III-R) and the World Health
Organization’s International Classification of Dis-
eases (ICD-9) employ definitions that differentiate
a nondependent problem drinking condition
(alcohol abuse) from alcohol dependence (al-
coholism). Alcohol abuse represents a pattern
of heavy drinking accompanied by social,
psychological, and/or medical problems that are
directly related to alcohol use, while alcoholism is
characterized by physical and psychological de-
pendence that results in impaired » ntrol over
drinking. Both diagnostic systems ¢ ‘or specific
criteria to guide the diagnostic process and repre-
sent a general evolution toward detailed assess-
ment of alcohol use disorders using multiple
criteria.

Screening is an important preliminary step in
the diagnosis of alcohol use disorders that is
needed to ensure early identification of in-
dividuals who have begun to develop or who are
at risk for developing alcohol use problems.
Screening tests serve to direct persons toward fur-
ther assessment. Assessment provides more
detailed information about the individual’s al-
cohol problems and is used in planning interven-
tion and ireatment.

Research has explored the reliability and
validity of self-report procedures, such as ques-
tionnaires that assess psychological and social in-
dicators of alcohol difficulties, and improved
methods. including computerized assessment,

have been examined. Several screening instru-
ments have been found particularly useful in
identifying alcoholics. Laboratory tests are fre-
quently used to corroborate the results of other
assessments, and biochemical tests are valuable
for hospital-based physicians in detecting hid
den alcohol use disorders. The sensitivity and
specificity of such tests has also been the subject
of research. Because each type of assessment
method has some limitations, methods that com-
bine self-report, clinical examination, and
laboratory tests have been designed.

Although primary care physicians are in a key
position to make early diagnoses of alcohol use
disorders, they may misdiagnose or underdiag-
nose because of stercotypes regarding alcohol
problems or inadequate training in this area.

The coexistence of alcohol use disorders and
psychiatric disorders also can complicate the diag-
nostic process.

CHAPTER iX: Prevention

Prevention activities are directed at drinkers in
gencral, at problem drinkers, and at those at risk
for the development of problematic drinking.
Prevention strategies attempt to avert the adverse
effects of single bouts of drinking and to mitigate
the effects of long-term abusive drinking.

Research investigating the relationship be-
tween the price of alcoholic beverages and al-
cohol use problems such as motor vehicle crashes
continues to be one of the most promising re-
search areas related to prevention. Evidence sug-
gesting that alcohot tax increases are associated
with decreases in the amount of alcohol con-
sumed, fatal traffic crashes among youthful
drivers, and mortality rates for liver cirrhosis has
been provided.

The increase in the minimum drinking age
from 18 to 21 ha:: also been demonstrated to be an
effective prevention strategy. Research on the ef-
fect of the minimum drinking age found that the
greatest reduction in fatal traffic accidents involv-
ing drinking drivers was among 16- to 20-ycar-
olds in States that increased their minimum
drinking age to 21.

Although evaluations of programs aimed at
deterrence of drinking and driving in individual
States have varied in their conclusions, a recent
national study found that “per s¢” laws that
define driving while intoxicated (DWI) using
blood alcohol concentration thresholds, ad-
ministrative suspension or revocation laws, and
laws that mandate jail or community service for
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DWI first offenders each played a role in the
decline of fatal alcohol-involved crashes.

Data on server training programs, a relatively
new approach to reducing the incidence of drunk
driving, are becoming available. Evaluations of
these programs, though few in number, suggest
that server training may have a positive effect in
increasing server efforts to reduce the rate and
amount of alcohol served and decreasing the
amount consumed by patrons.

Recent research has studied prevention efforts
focused on school-age children ihat employ a
cognitive-behavioral approach and often involve
interventions intended to improve general coping
skills. Although results have been mixed, there is
some evidence of short-term effects and of reduc-
tions in the amount of drinking among young
people. Other prevention approaches, such as
those emphasizing alcohol education, have been
found to increase young people’s knowledge
about alcohol and its effects, but generally have
not been successful in changing attitudes or
behavior.

CHAPTER X: Early and Minimail
Intervention

Early intervention targets individuals who are
at risk for developing alcohol-related problems or
who are experiencing adverse effects of drinking
but who are not alcohol dependent. The interven-
tion process inciudes both identifying such
individuals and modifying their drinking
patterns and their drinking-related behaviors
and attitudes.

Elements of early and minimal interventions
include combinations of brief advice and assess-
ment interventions, feedback and admonition ses-
sions, and self-help behavioral training manuals.
Because minimal approaches to early interven-
tion emphasize self-management techniques,
there is litt'2 cost or professional involvement. Re-
search is not extensive, but some investigations in
the United States, New Zealand, Scotland, and
Sweden suggest that relatively simple approaches
to intervention can affect drinking patterns and
alcohol-related problems.

Controlled drinking is not an appropriate treat-
ment goal for alcoholics, but alcohol abusers (i.e.,
individuals who are not dependent) may benefit
from interventions aimed at moderating their al-
cohol consumption. Behavioral self control train-
ing is the most frequently used approach.
Research concerning its effectiveness is limited
and has thus far produced mixed results.

The arrest of drinking drivers can result in
early identification of alcohol problems and
provides an opportunity for intervention. The
need to consider the characteristics of individual
DWI offenders as a means of improving the effec-
tiveness of interventions for this population has
been emphasized. Findings of recent research sug-
gest that interventions for drivers at risk for DWI
offenses should address their general propensity
to engage in risky behavior, heavy alcohol con-
sumption, and skills at estimating blood alcohol
concentration.

The growth of employee assistance programs
(EAPs), which help workers with alcohol use
problems, has continued. However, systematic re-
search evaluating the effectiveness of such
programs remains limited.

CHAPTER XI: Treatment

Alcohol dependence (alcoholism) is a serious
disease that affects the health and well-being of
millions of Americans. More than 1.43 million
people were treated for alcoholism in fiscal year
1987, the majority in outpatient settings. The com-
ponents of treatment include management of al-
cohol withdrawal, long-term managemunt of
alcohol dependence, and prevention of relapse.

For alcohol-dependent persons, the appro-
priate treatment goal is abstinence. To this end,

a range of treatment options is available, includ-
ing pharmacologic interventions, psychotherapy
and counseling, Alcoholics Anonymous (AA),
and a variety of behavioral training programs.
Research on the effectiveness of various treat-
ment approaches has improved knowledge about
the effectiveness of group therapy, spousal
involvement in alcoholism treatment, marital
therapies, social skills training, and AA. The effec-
tiveness of various pharmacologic agents has
been investigated, including drugs that are used
in the medical management of alcohol with-
drawal syndrome and drugs that foster sobriety
by interfering with the metabolism of alcohol,
thereby producing a noxious reaction when
alcohol is ingested.

Alcohol-dependent persons do not represent a
homogeneous group. Important aspects of
heterogeneity among alcoholics include highly
varied psychiatric comorbidity, differences in per-
sonality, life experiences, family background, and
social status. Two clinical subtypes of alcoholism
based on genetic studies have also been iden-
tified. Knowledge of the differences among
alcohol-dependent persons is important because
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research has shown that alcoholism treatment
methods are differentially effective based on
patient characteristics.

This has led to considerable interest in patient
treatment matching. Differences in social
functoning and in psychopathology have been
investigated in terms of specific treatment ap-
proaches, and variations in intensity, structure,
and type of treatment have been explored in rela-
tion to patient characteristics. Although impor-
tant findings about patient treatment matching
for individual studies have peen reported, it

remains for large-scale trials to develop findings
that are generalizable.

Conclusion

This report contains much new information on
the health consequences of using alcoholic
beverages and presents current research findings
on alcohol abuse and alcoholism. Significant re-
search advances have taker place since the publi-
cation of the Sixth Special Report in January 1987,
yet there are many areas in which research must
continue.
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Alcohol research has provided the foundation
of knowledge on which an understanding of key
issues regarding the causes, treatment, and
prevention of alcohol abuse and alcoholism can
be built. Because alcohol consumption is clearly
not a risk-free activity, the central question of al-
cohol research is why some people continue,
despite compelling evidence of harm, to consume
large quantities of a substance that engenders a
host of adverse physical, psychological, and so-
cial consequences. More specifically, aicohol re-
search is aimed at determining the reasons that
people drink, the reasons they continue to drink
even though alcohol use creates problems for
them, and the reasons that some are unable to
stop drinking even in the face of highly detrimen-
tal outcomes.

Adverse consequences can arise both from
single bouts of drinking as well as from long-
term social and medical effects, and the toll is
high: A minimum of 3 out of 100 deaths in the
United States can be attributed to causes linked
directly to alcohol (Van Natta et al. 1984-85). In
addition to traffic crashes, alcohol-involved in-
juries and deaths, serious medical consequences,
and birth defects, alcohol abuse has been impli-
cated in aggression, crime, marital discord, and
job loss. Alcohol-related consequences can affect

not only drinkers themselves, but also their
spouses, children, friends, and employers, as well
as strangers with whom they may come in con-
tact. Further, serious economic consequences
have been observed: The cost of alcohol abuse
and alcohol dependence was estimated at $116.9
billion in 1983, of which 61 percent was attributed
to lost employment and reduced productivity
and 13 percent to health care costs (Harwood et
al. 1985).

This chapter provides an uverview of issues re-
lated to alcohol research. In particular, historical,
diagnostic, clinical, and etiological matters re-
lated to patterns of problematic drinking, alcohol
abuse, and alcohol dependence (alcoholism) are
discussed.

Drinking Patterns

Drinkers display many different patterns of al-
cohol use. The majority of drinkers are those for
whom drinking produces no serious long-term
health or social consequences and cessation of al-
cohol use poses no problem. These persons are
referred to as social drinkers. Though these in-
dividuals do not experience the effects of chronic
. lcohol abuse, they are nonetheless at risk for ad-
verse consequences arising from single bouts of
drinking such as alcohol-related accidents. Per-
sons who experience a variety of social and

P




2 Alcohol Abuse and Alcoholism

medical problems as a result of high-risk drink-
ing but who are not dependent on alcohol are
called alcohol abusers or nondependent problem
drinkers. Alcohol use by these individuals often
leads to problems that arise from impaired judg-
ment, diminished concern about the consequen-
ces of behavior, and physical effects of alcohol
consumption. Such adverse events may be the
result of a single bout of drinking, or they may
represent the effects of persistent high-risk al-
cohol use.

Finally, there are alcoholics—or alcohol-
dependent persons. Not only do alcoholics ex-
perience adverse consequences from single bouts
of drinking and social and medical consequences
from chronic high-risk alcohol use, but they also
experience physical and psychological depend-
ence on alcohol that results in impaired ability to
control drinking behavior. This impairment in
control represents the critical distinction between
alcohol abuse and alcohol dependence.

Not all drinkers, however, fit neatly into one
category or another and degrees of severity of
both alcohol abuse and alcohol dependence have
been identified. Periodic high-risk drinking by in-
dividuals generally thought to be social drinkers
can cause serious problems such as alcohol-
involved injuries, yet these individuals may not
satisfy the clinical criteria that define alcohol
abuse. Similarly, persistent and repetitive alcohol
abuse that causes severe social and medical
problems may be difficult to differentiate from al-
cohol dependence. The risk for acute alcohol-
involved problems varies from setting to setting,
so that alcohol use that would create minimal dif-
ficulties in one situation may prove deadly in
another (e.g., drinking at home then going to bed
versus drinking at a tavern then driving home).

In terms of prevalence, a household survey of
persons aged 18 and older found that 34 percent
of respondents were nondrinkers; 56 percent
were nondependent, nonproblem drinkers
(analogous to social drinkers as described in the
preceding paragraphs); 4 percent, nondependent
problem drinkers (i.e., alcohol abusers); and 6 per-
cent, alcohol dependent (Harfor~ and Parker
1985). In the Epidemiological Catchment Area
studies that sampled both household and institu-
tional populations in an investigation of the
prevalence of psychiatric disorders in three cities,
alcohol abuse and alcohol dependence were com-
bined into a single category. In these studies,
lifetime prevalence rates of alcohol abuse and
dependence (the proportion of the population
that had ever experienced the disorder) of

. EE—

11.5 percent, 13.7 percent, and 15.7 percent,
respectively, were found (Robins et al. 1984).

Examinations of the differences and
similarities between patterns of alcohol use have
revealed no unvarying or inevitable sequence of
behaviors and symptoms leading from one drink-
ing classification to another. Thus, an individual
drinker can display more than one drinking pat~
tern during his or her lifetime, and although
many people may drink alcoholic beverages and
experience few or no adverse effects from their
drinking, some drinkers become alcohol abusers
or alcohol dependent. For certain individuals,
drinking is problematic from the start. For an un-
fortunate few, a single exposure to alcohol can
herald the onset of addiction, but, for most, al-
cohol dependence takes a few years to develop.
Not all of those who abuse alcohol go on to be-
come dependent, and some ferry back and forth
between periods of nonproblem drinking and
periods when alcohol use is problematic. Further,
just as an individual can be an alcohol abuser
without being dependent, individuals can be al-
cohol dependent before they manifest alcohol-
related social and medical problems.

Although there is evidence for progression of
alcohol dependence symptoms that describes the
developmental sequence once a person becomes
dependent (Mandell 1983), no consistent picture
characterizing this progression has emerged.
Jellinek (1952) proposed that alcoholism is charac-
terized by symptom progression through three
phases; Trice and Wahl (1958) suggested that al-
coholism involves movement from one symptom
cluster to another as opposed to movement from
one symptom to the next; Orford and Hawker
(1974) suggested that three predictable symptom
clusters occur sequentially but noted that many
other phenomena occur in random fashion as al-
coholism develops. More recently, Piazza and
Wise (1988) also investigated developmental
progression. Although the sequence they
described is consistent with Jellinek’s observation
that impaired control marks the onset of al-
coholism, it otherwise differed substantially from
that proposed by Jellinek.

The development of problematic use of alcohol
involves factors associated with initiation of use,
the transition to abuse or dependence, and over-
coming abuse or dependence (Marlatt et al. 1988).
These factors have provided a useful framework
for alcohol research, including rese: ch involving
biological and psychosocial influences on drink-
ing behavior. The research field, however, is only
beginning to apply definitions that clearly and

3U




Alcohol Abuse and Alcoholism 3

consistently differentiate between alcohol abuse
and alcohol dependence. As research in this area
continues, understanding of the development
and progression of alcohol abuse and alcohol de-
pendence will be improved.

Historical Perspective

In 1784 in “An Inquiry into the Effects of Ar-
dent Spirits upon the Human Body and Mind,”
Benjamin Rush, a physician and signer of the Dec-
laration of Independence, described drunkenness
as a disease, listed its acute and chronic manifesta-
tions, and observed hereditary and nongenetic in-
fluences in its occurrence. Historically, the
explanation of alcoholism as a disease stood in
contrast to moral explanations in which character
defects were believed to lead to sinful drinking
behavior that the individual had to conquer by
dint of will (Marlatt et al. 1988). Jellinek (1960)
reported that scientific examination of alcoholism
beginning in the 1930s was based on the under-
standing of alcoholism as a disease, but that
hypotheses about the nature of the disease—i.e.,
psychological, allergic, nutritional, biochemical,
endocrinological, or neurological—varied widely.
Although Jellinek (1960) proposed typologies, he
defined alcoholism broadly as any drinking
having harmful consequences.

Clinical Differentiation of
Alcohol Abuse and
Alcohol Dependence

As evidence mounted suggesting that al-
coholism represents the interaction of environ-
mental factors with specific biological
mechanisms manifested in behavior, it became
clear that two distinct forms of problematic drink-
ing exist—alcohol abuse and alcohol dependence.
The work of Edwards and his colleagues
(Edwards et al. 1977; Edwards and Gross 1976)
has been aimed at identifying the two forms and
distinguishing between them. Drinking problems
occur either as “alcohol-related disabilities” or
“alcohol dependence syndrome”; the former term
describes problems in accomplishing basic living
activities in which alcohol is implicated that may
be transitory or long term; the latter term
describes a severe disability in which dependence
brings about a reduction in the individual’s
ability to control the drinking behavior (Edwards

et al. 1977). A similar delineatio.. was recently
employed by the Institute of Medicine (IOM 1987,
p- 17), which defined alcohol abuse as “a
heterogeneous set of behaviors characterized by
repetitive patterns of heavy drinking associated
with impairment of psychologic or social
functioning and /or health” and discussed al-
coholism as a separate entity. Difficulties in fram-
ing a definition of alcohol dependence have been
noted (IOM 1987; Caetano 1987), but alcohol de-
pendence is consistently differentiated from al-
cohol abuse on the basis of development of such
manifestations as craving, tolerance, and physical
dependence that bring about changes in the im-
portance of drinking in one’s life and in impair-
ment in the ability to exercise behavioral restraint
(Edwards et al. 1977; APA 1987; IOM 1987; WHO
1978).

Research evidence in support of the dual clini-
cal classification of alcohol abuse and depend-
ence is found in recent studies on the outcome of
alcoholism treatment (Edwards et al. 1988), the
classification of drinkers (Morey et al. 1984), and
the course of problem drinking in patients with
affective disorders (Hasin et al. 1989). Two formal
diagnostic systems which reflect contemporary
clinical and research knowledge, the International
Classification of Diseases of the World Health Or-
ganization (WHO 1978) and the Diagnostic and
Statistical Manual of Mental Disorders of the
American Psychiatric Association {APA 1987)
now employ definitions that differentiate a non-
dependent problem drinking condition from al-
cohol dependence.

Implications for
Prevention and
Treatment

Any drinking that produces a problem,
whether social or medical, mild or severe, is im-
portant to prevention and treatment. Included
are problems associated with single bouts of high-
risk alcohol consumption by any drinker, as well
as problems associated with continued consump-
tion by those whose drinking behavior may be
clinically defined as alcohol abuse or depend-
ence. Alcohol abuse and alcohol dependence
result in undesirable outcomes that are tangible
and serve as evidence to the individual and to
others that alcohol use has become problematic.

The differentiation between alcohol abuse and
dependence has important clinical implications.

31




Alcohol Abuse and Alcoholism

a__ oholsm _

For some nondependent alcohol abusers, drink-
ing patterns may be modified simply by exhorta-
tions or by societal sanctions; for others, specific
interventions aimed at modification of drinking
behavior are appropriate (Miller and Hester 1986;
Marlatt 1988). Thus, early identification of prob-
lem drinkers and intervention efforts involving
such strategies as brief counseling, tr. ining, and
advice are of considerable interest. Although re-
search is not extensive, some evidence of the effec-
tiveness of minimal interventions with certain
nondependent problem drinkers has been
provided (Chick et al. 1985; Elvy et al. 1988;
Miller et al. 1988).

For alcohol-dependent persons, exhortations
and sanctions are insufficient, and the goal of
modified drinking inappropriate. The ap-
propriate treatment goal for these persons is
abstinence (Miller and Hester 1986; Nathan and
Skinstad 1987). To this end, a range of treatment
options is available, including pharmacologic in-
terventions, psychotherapy and counseling, Al-
coholics Anonymous, and a variety of behavioral
training programs. Research on the effectiveness
of various alcoholism treatment approaches has
improved knowledge about the effectiveness of
group therapy (Oei and Jackson 1984), spousal in-
volvement in alcoholism treatment (O’ Farrell et
al. 1985), marital therapy (McCrady et al. 1986),
social skills training (Eriksen 1986), and Alco-
holics Anonymous (Emrick 1987).

The effectiveness of various pharmacologic
agents has been investigated, including agents
used in the medical treatment of the alcohol
withdrawal syndrome (Liskow and Goodwin
1987) and agents that foster sobriety by interfer-
ing with the metabolism of alcohol, thereby
producing a noxious reaction when alcohol is in-
gested (Fuller et al. 1986; Sereny et al. 1986). Dis-
tinguishing between alcohol abusers who are
dependent and those whose problem drinking is
not accompanied by dependence is necessary so
that decisions about the most suitable interven-
tion can be made.

Alcohol-dependent persons do not constitute a
homogeneous group. Important aspects of
heterogeneity among alcohol-dependent persons
include highly varied psychiatric comorbidity
(Hesselbrock 1986) and differences in personality,
life experiences, family characteristics, and social
status (Mendelson and Mello 1985). Another im-
portant aspect of heterogeneity involves late ver-
sus early onset (Blane 1979). The idea that great
variation cxists among alcoholic individuals is
not new: Jellinek (1960) d-.scribed five “species”

of alcoholism having different manifestations.
Two distinct types of alcoholism that have been
identified (Cloninger 1987) will be discussed later
in this chapter.

Knowledge of the differences among alcohol-
dependent persons is important because research
has shown that alcoholism treatment methods are
differentially effective according to patient charac-
teristics. McLellan et al. (1983) found that alcohol-
dependent patients who were matched to specific
treatments were more motivated during treat-
ment and experienced more positive outcomes
regarding employment, legal and family
problems, medical status, and other drug use fol-
lowing treatment than unmatched patients. More
recently, Kadden et al. (in press) found that fol-
lowing inpatient alcoholism treatment, aftercare
involving training in coping skills produced more
favorable drinking-related outcomes in patients
high in sociopathy or psychopathology, whereas
treatment aimed at exploring interpersonal
style was more effective with those lower in
sociopathy. Accordingly, there is considerable in-
terest in research involving patient-treatment
matching.

Prevention activities are directed at drinkers in
general, at problem drinkers, and at those at risk
for the development of problematic drinking.
Prevention strategies attempt to avert the adverse
effects of single bouts of drinking and to mitigate
the effects of long-term abusive drinking (Holder
1988; Hingson et al. 1987). Prevention research in-
vestigates the effectiveness of approaches focused
on individuals, such as educational efforts and
health promotion programs (Moskowitz 1989;
Rootman 1985; Hansen et al. 1988); approaches
focused on the environment affecting drinkers
(Rush et al. 1987; Blose and Holder 1987;
Wagenaar 1986), including enforcement of drunk-
driving laws (Hingson et al. 1988; Klitzner 1989)
and public policies governing price and alcohol
availability (Coate and Grossman 1987;
Grossman et al. 1987); and approaches involving
the interaction of individual and environmental
approaches, such as server intervention programs
(Saltz 1987, 1989; McKnight 1987; Geller ct al.
1987).

Etiology

Both alcohol abuse and alcohol dependence
arise as a result of different, complex, and as yet
incompletely understood processes. Rescarch
has produced evidence that both genetic and
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environmental factors contribute to alcoholism,
and the interaction of genetics and environment
isemerging as a fundamentally important issue
in the etiology of alcohol problems. Some forms
of alcohol dependence are highly heritable, while
others are less so; there are also instances of
alcohol dependence without obvious genetic in-
volvement (Cloninger et al. 1981). Notwithstand-
ing the limitations of current knowledge and the
clear need to pursue research on etiology, some
statements about causation can be made.

Even though the mechanisms of genetic trans-
mission are unknown, evidence of genetically
transmitted vulnerability for alcoholism exists.
Much of this evidence has arisen from adoption
studies (Cloninger et al. 1981; Goodwin et al.
1973; Bohman et al. 1981), but additional support
for potential genetic contributions is found in re-
search on markers of inherited susceptibility
(Tabakoff et al. 1988; Porjesz and Begleiter 1979,
1985; Schuckit et al. 1987; von Knorring et al.
1987; Moss et al. 1989; Crabbe et al. 1988) and in
research involving animal models (Crabbe et al.
1985; Lumeng and Li 1986; Gatto et al. 1987a,b).
Recent twin studies suggest that the interaction
between genetic and environmental influences is
implicated in certain drinking behaviors (Heath
and Martin 1988; Heath et al. 1989).

Such psychosocial factors as cultural and
group norms and peer influences (Jessor and
Jessor 1975; Zucker and Noll 1982) and expectan-
cies about alcohol’s effects (Marlatt et al. 1988;
Marlatt 1987; Zinberg 1984; Goldman et al. 1987)
influence drinking behavior. Likewise, subjective
experiences related to the pharmacologic effects
of alcohol (Sher 1985; Levenson et al. 1987; Hunt
1987a,b), most notably its euphoriant and anxicty-
reducing effects, are reinforcing for some
drinkers. The effects of the early home environ-
ment, including family influences, on drinking
behavior and the development of alcohol depend-
ence have been explored, as has the relationship
of childhood adjustment problems to later al-
coholism (McCord 1988; Werner 1986; Drake and
Vaillant 1988; Zucker and Gomberg 1986). Age-
related drinking patterns (Fillmore 1987a,b;
Fillmore and Midanik 1984; Donovan et al. 1983)
and generational secular trends (Reich et al. 1988)
have also been noted.

In describing two subgroups of alcohol de-
pendence, Cloninger (1987) showed one way in
which genetic and environmental influences may
interact to produce alcoholism. One subgroup
(type 2, male-limited) has a high genetic
penetrance from father to son and minor environ-

mental association. Onset typically occurs before
the age of 25 with drinking patterns characterized
by persistent consumption accompanied by ag-
gressive behavior a.d involvement with the
police. The other subgroup (type 1, milieu-
limited) has a more complex etiologic picture in
terms of the interplay of genetic and environmen-
tal influences. Onset of type 1 alcc’ 0l depend-
ence typically occurs after the age of 25 with a
drinking pattern characterized by guiltand
periods when control over drinking is severely
diminished. Personality characteristics related to
three traits—novelty seeking, harm avoidance,
and reward dependence—are thought to differen-
tiate the types and to represent key differences in
the processes by which individuals respond to
the environment (Cloninger 1987).

A perspective on the integration of genetic and
environmental findings about vulnerability to al-
coholism is also found in the work of Tarter et al.
(1985). In this view, temperament trait deviations
underlie characteristics found to be associated
with alcohol dependence in males, and these
deviations are related to neurological deficits in
frontal-midbrain functioning. The temperament
perspective is useful because it suggests environ-
mental factors that modify biological predisposi-
tion; for example, the match between the child’s
inherent temperament and the childhood home
environment may serve to modify the risk for al-
coholism (Tarter etal. 1985).

Genetic factors may also interact with environ-
mental influences in the development of certain
patterns of alcohol consumption and alcohol
abuse, but the etiologic loading of genetic versus
environmental influences may vary from in-
dividual to individual (Cloninger 1987).

It is important to note that genetic predis-
position does not imply predestination or in-
evitability. Many persons having family histories
indicative of risk do not develop alcohol depend-
ence since it is the interaction of genetic and en-
vironmental factors that define vulnerability.
Thus, even if facilitative genes are inherited, they
may not be expressed in the absence of provoca-
tive environmental factors. Although it is es-
timated that one-third of alcoholics have one or
more parents who are also alcoholic (Cotton
1979), less than half of children of alcoholics
develop drinking problems, and only a portion of
these develop alcohol dependence (Zucker 1986).
Inan analysis of data from a national survey of
drinking practices, Harford et al. (1987-8%) found
that, among males, 15 percent of those with an al-
coholic parent reported one or more symptoms of

35




6 Alcohol Abuse and Alcoholism

alcohol dependence; among females, 9 percent.
However, the number of dependence symptoms
was greater among adult children of alcoholics of
both genders than among persons with negative
family histories (Harford et al. 1987-88). Thus, re-
searchers are particularly interested in identify-
ing the factors associated with resistance to the
development of dependence because those at risk
for aicohol dependence can make critical lifestyle
decisions about drinking that are protective, in
much the same fashion that those at risk for
diabetes can make risk-reducing decisions about
diet, exercise, and weight.

Contemporary understanding of alcohol abuse
and alcohol dependence incorporates evidence
from studies representing different research tradi-
tions. Biological factors, including heredity, play
a key role, and the impact of psychological and
social factors on drinking behavior may be dif-
ferentially relevant at different developmental
stages (Zucker 1986; Zucker and Gomberg 1986).
In the formulation of an integrated explanatory
model, consideration must be given to con-
tinuities that occur across the life span, as well as
to breaks in continuity that occur over time
(Zucker 1986), and a synthesis of knowledge
about biological factors and data concerning
social context and cognitive factors associated
with drinking behavior must occur (Wilson 1987).

Alcohol Dependence
as a Disease

Alcohol dependence, like hypertension,
diabetes, and coronary artery disease, may be
characterized as a biologically based discase in
which a genetic predisposition is activated by en-
vironmental factors. It has been noted that al-
coholism fits within the pattern of most of the
other major chronic diseases that are the conse-
quence of the accumulation of environmental fac-
tors over time in genetically susceptible persons
(Williams 1988). For example, hypertension has
been shown to be strongly genetically linked, yet
to conclude that genetic factors alone are causal
would be erroneous, because such environmental
factors as salt intake and smoking may play im-
portant etiologic roles (Williams 1988).

Alcohol dependence is not an infectious dis-
case or a disease in which cells multiply wildly.
Rather, in alcohol dependence, biology and be-
havior interact in complex ways. In this context,
alcohol dependence may represent the end result

of an interactive process involving many dif-
ferent social and psychological factors in persons
who are physiologically vulnerable (Tarter et al.
1985).

To be classified as a disease, a disorder has an
identifiable cluster of symptoms that predicts a
course and outcome. In terms of meeting these
criteria, alcohol dependence is not different from
other biologically based diseases. Alcohol-
dependent persons may experience predictable
withdrawal syndromes, severe physical effects
resulting from abstinence, and craving, intense,
overwhelming compulsions to drink. Withdrawal
and craving may confribute to the development
of impaired control over drinking. In addition,
alcohol-dependent persons develop tolerance to
alcohol, that is, a need for increased quantities of
alcohol to achieve a pharmacologic effect
(Tabakoff et al. 1982).

The fact that the line between severe alcohol
abuse and alcohol dependence is sometimes dif-
ficult to draw does not interfere with the recogni-
tion of alcohol dependence as a disease, for
differential diagnosis of borderline cases is
problematic in many other medical conditions
from diabetes to hypertension. Similarly, the oc-
currence of spontaneous remission in some al-
coholic individuals is not inconsistent with this
recognition, for poorly understood remissions
occur in many disease states.

Unlike most nonproblem drinkers, alcohol-
dependent persons may lack internal signaling
mechanisms that allow them to regulate their al-
cohol intake and judge their relative intoxication
(Lipscomb and Nathan 1980). Indeed, because
alcohol is a source of calories as well as a drug,
disturbance in appetite-controlling mechanisms
may be implicated in alcohol dependence.

The existence of impaired control in alcohol-
dependent individuals has at times been chal-
lenged, but research evidence continues to
support its occurrence. Impaired control, dif-
ficulty in restricting alcohol intake, is associated
with craving, which may represent a state in
which physical dependence is accompanied by
the development of a conditioned response to en-
vironmental, social, or emotional cues (Ludwig
and Wikler 1974). Alternatively, craving may
result from the expectation that alcohol consump-
tion will produce desirable consequences, espe-
cially in certain social contexts among those
having limited coping skills and little confidence
in their ability to resist (Marlatt 1985; Wilson
1987).
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A number of researchers have studied craving
for alcohol, alcohol-seeking behavior, and
cognitive factors associated with these
phenomena. For example, Ludwig, Wikler, and
Stark (1974) found both craving for alcohol and
behavior aimed at acquiring alcohol to be deter-
mined by the interaction of environmental cues
(e.g., sight and smell of alcohol) and a small in-
itiating alcohol dose. Marlatt et al. (1973), compar-
ing alcoholics and social drinkers, found that the
amount consumed was determined by the expec-
tation of beverage content rather than actual con-
tent, and that both drinker types drank more
when they thought the mixture they were given
contained alcohol. Another study (Cooney et al.
1987) found that when alcoholic and nonalcoholic
subjects were exposed to alcohol (but did not
drink it), alcoholics reported more physical
symptoms than nonalcoholics; among alcoholic
subjects, confidence in their ability to resist drink-
ing was significantly diminished following ex-
posure to alcohol. Increasing knowledge about
cognitive factors associated with craving has im-
portant implications for treatment and relapse
prevention interventions (Marlatt 1985; Wilson
1987; Monti et al. 1988).

Summary

Alcohol abuse and dependence are serious
problems that affect about 10 percent of aduit
Americans. Adverse sociai and medical conse-
quences of abusive drinking arise as a result of
single bouts of drinking as well as from longer
term effects of alcohol consumption. A minimum
of 3 out of 100 deaths in the United States can be
attributed to alcohol-related causes. Adverse con-
sequences may affect not only the drinker but
also others with whom the drinker comes in con-
tact, and the economic cost is high.

Two distinct forms of problematic drinking, al-
cohol abuse and alcohol dependence, have been
identified. Alcohol abuse involves persistent pat-
terns of heavy alcohol intake in which health con-
sequences and /or impairment in social
functioning are associated. Alcoho! dependence
is differentiated from alcoho! abuse on the basis
of such manifestations as craving, tolerance, and
physical dependence that result in changes in the
salience of drinking in one’s life and in impair-
ment in the ability to exercise restraint over
drinking.

Any drinking that causes a problem, whether
social or medical, mild or severe, is significant to

prevention and treatment. Prevention activities
are directed at drinkers in general, at problem
drinkers, and at those at risk for the development
of problematic irinking. Prevention strategies at-
tempt to avert the adverse effects of single bouts
of drinking and to mitigate the effects of long-
term abusive drinking.

The differentiation between alcohol abuse and
alcohol dependence has important clinical im-
plications, since different goals and intervention
methods are used. For some nondependent al-
cohol abusers, interventions aimed at modifying
harmful drinking patterns are appropriate. Early
identification of such individuals and interven-
tion methods involving advice, brief counseling,
and training have been employed. For alcohol-
dependent persons, the appropriate treatment
goal is abstinence, and a range of treatment
options, including pharmacologic interventions,
psychotherapy and counseling, Alcoholics
Anonymous, and a variety of behavioral training
programs are used. Both alcohol abuse and de-
pendence arise as a result of different complex
and as yet incompletely understood processes. It
is known, however, that the interaction of genetic
factors with psychological and social factors is im-
plicated in the cause of alcohol dependence,
which, like coronary artery disease, diabetes, and
hypertension, is a biolcgically based disease in
which genetic predisposition interacts with en-
vironmental factors. Genetic predisposition does
not imply predestination, however, and research
aimed at the identification of factors associated
with resistance is of interest.

Psychological and social factors including cul-
tural and group norms, peer influences, expecta-
tions about alcohol’s effects, subjective experience
related to alcohol’s actual pharmacologic effects,
and factors in the home environment influence an
individual’s drinking behavior. In addition, age-
related drinking patterns and generational
secular trends have been observed.

Alcohol-dependent persons represent a
heterogeneous population, in terms of psychiatric
comorbidity, and differences in genetics, per-
sonality, background, family characteristics, and
social status. There is considerable interest in
identifying characteristics that have treatment
relevance since there is evidence that alcoholism
treatment is more effective when the specific treat-
ment regimen is matched to characteristics of the
patient. In addition, two clinical subtypes of al-
coholics have been identified that differ in terms
of the interaction of genetic and environmental in-
fiuences and in clinical manifestations.

39




8 Alcoho! Abuse and Alcoholism

Alcohol research has provided the foundation
of knowledge on which an understanding of key
issues regarding the causes, prevention, and
treatment of alcohol abuse and alcoholism is
built. Still, much is to be learned and many ques-
tions are yet to be answered. A particularly rich
source of new knowledge and potentially
dramatic advances in understanding is future re-
search on alcohol abuse and alcohol dependence
that draws from both biological and behavioral
sciences. In science, boundary areas between
disciplines represent unique opportunities
for cooperation and exciting prospects for
advancement.
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B Chapterli

Epidemiology

infroduction

During the 1980s we have seen a gradual but
consistent downturn in per capita alcohol con-
sumption in the United States after two decades
of steady increases. The change could simply rep-
resent a temporary plateau in the long upswing
that characterized consumption during the 1960s
and 1970s. However, parallel declines have been
noted in many other countries, particularly in the
industrialized West, and there have been slight
decreases in some indicators of alcohol abuse
such as mortality from liver cirrhosis and from al-
coholism. Further, population surveys indicate in-
creases in abstention, especially among men, and
decreases in alcohol consumption among adoles-
cents. These changes may lend support to the
view that the drop in alcohol consumption over
the past few years may presage a “drier” era. On
the other hand, there is evidence of an increasing
proportion of heavy drinkers among young
people in their twenties and a small increase in
the prevalence of dependence problems—find-
ings that underline the importance of continued
surveillance.

With a view toward further examination of pat-
terns and trends in alcohol use and abuse, this
chapter describes recent findings related to al-
cohol consumption, alcohol-related merbidity
and mortality, and adverse social consequences

of alcohol use and abuse, both in the general
population and in several population subgroups:
women, adolescents and young adults, older
adults, the homeless, and racial and ethnic
minorities.

Consumption
Per Capita Consumption

The amount of alcohol consumed in the
United States is estimated on the basis of alcohol
sales in each State as determined from tax
receipts, sales in State-controlled stores, and /or
reports from beverage industry sources. These
overall statistics do not include estimates of home
production, illegal production, breakage, or un-
taxed alcohol brought in by tourists. Apparent
per capita consumption is determined by divid-
ing total alcohol, derived from sales, by the total
population aged 14 or older. The term “apparent”
is used because these estimates artificially at-
tribute average consumption to all persons in
this population, regardless of their actual
consumption.

Per capita consumption is expressed in gallons
of pure alcohol calculated by multiplying total
gallons of each beverage type by a conversion fac-
tor (0.045 for beer, 0.129 for wine, and 0.411 for
spirits). In 1987, apparent per capita consurmnption
of alcohol was 2.54 gallons of pure alcohol, the
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lowest level since 1970 (NIAAA 1989). Neverthe-
less, alcohol is used by more Americans than any
other drug, including cigarette tobacco. Ina U.S.
household survey of persons aged 12 and over,
73.4 percent reported drinking alcohol in the past
year; 36.2 percent reported smoking cigarettes
(NIDA 1988). Figure 1, illustrating the pattern of
per capita consumption from 1977 through 1987,
shows the peaking of total alcohol consumption
in 1980 and 1981 with the subsequent continuing
decline.

The major component of the decrease was the
large decline in consumption of spirits, which
dropped to 0.83 gallons of pure alcohol per capita
in 1987—the lowest consumption level for spirits
since 1958. Beer consumption remained at the
1986 levei of 1.34 gallons per capita, the lowest
level of beer consumption since 1978 and 4 per-
cent lower than the 1981 peak level of 1.39 gallons
(see fig. 2). For the first time in more than 10
years, wine consumption did not increase.

One suggested reason for the steady decline in
alcohol consumption since 1981 is an increase in
public awareness of the risks associated with al-
cohol use and abuse. Changing demographics
may be another reason, as the proportion of the
population that is over age 60 continues to in-
crease; alcohol consurnption in this age group is
relatively low. The increasingly conservative cul-
tural climate that has prevailed during the 1980s,
with associated decreases in the social accept-
ability of heavy drinking, could be another factor.
Tastes appear to have turned away from distilled
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spirits and toward beverages with lower alcohol
content. For example, wine coolers, which did not
exist in 1982, accounted for one-fourth of total
wine consumption in 1986 (NIAAA 1988b).
Decreases in alcohol consumption may also be re-
lated to increasing concern with overall health
and fitness as exemplified by current trends
toward reductions in smoking and increased em-
phasis on nutrition and exercise.

Although estimates of consumption levels for
other countries are somewhat variable (Horgan et
al. 1986; PGD 1987), apparent per capita con-
sumption began to level off in most industrial-
ized countries except the United States in the
mid-1970s, and by the mid-1980s many were
experiencing declines. Of 25 countries surveyed
between 1979 and 1984, nearly two-thirds ex-
perienced declines or stability in consumption
(Horgan et al. 1986) (see fig. 3). Only four of the
nine countries where consumption increased had
rates of increase greater than 1 percent. In con-
trast, consumption in sorne of the developing
countries has continued to increase (Hilton and
Johnstornie 1988).

Geographic Differences

Table 1 lists the total apparent per capita al-
cohol consumption for the 50 States and the Dis-
trict of Columbia in 1977 and 1986 and ranks
them by 1986 decile. These figures should be
interpreted with caution because they do not
necessarily reflect true consumption levels of

1977 1978 1979 1980 1981

i
1982 1983 1984 1985 1986 1987

FIGURE 1. Apparent U.S. per capita consumption of pure alcohol, 1977-1987.

SOURCE: NIAAA 1989.
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FIGURE 2. Apparent U.S. per capita consumption of beer, wine, and spirits, 1977-1987.

SOURCE: NIAAA 1389.

State residents. For example, consumption in the
District of Columbia is affected both by a high
level of tourism and by the fact that residents of
nearby Virginia and Maryland take advantage of
the District’s lower alcohol taxes. A high propor-
tion of Nevada'’s 1 million residents are Mormons
and are therefore more likely to be abstainers;
however, as a center for conventions and
tourism, the State is visited by approximately 26
million people per year.

The State decile rankings remained fairly con-
sistent between 1977 and 1986. Although many
States have experienced substantial increases or
decreases in apparent per capita consumption,
there has been little change in their relative rank-
ings. Changes in per capita consumption in the 50
States and the District of Columbia between 1977
and 1986 are illustrated in figure 4, which shows
the greatest decreases in the District of Columbia,
Hawaii, Montana, Nevada, New Hampshire,
West Virginia, and Wyoming, and the greatest
increase in Virginia.

When the States are grouped by U.S. census
region as shown in table 2, it is apparent that
both per capita consumption and numbers of
abstainers differentiate the regions in terms of
relative “wetness” or “dryness” (Hilton 1988b).
Per capita consumption is highest in the wetter
Pacific and New England States. However, if
consumption is calculated for drinkers only

(excluding abstainers), the highest consumption
per drinker is found in the drier Mountain and
southern regions. Although there are fewer
drinkers in these drier States, it appears that they
consume more alcohol per capita than drinkers in
the other regions. However, it is possible that
some drinkers in the drier regions may report
themselves to be abstainers because of prevailing
social attitudes toward drinking.

Although there were few important indica-
tions of regional differences in the prevalence of
heavy drinking, men in the drier regions ex-
perienced significantly more alcohol-related
problems, particularly in the areas of belliger-
ence, accidents, problems with police, and
problems with frierds or spouse (Hilton 1988b).
Again, this differcnce could be a consequence of
the less tolerant attitudes prevalent in a relatively
abstinent social milieu.

Patterns of Consumption

Drinking patterns and consumption levels are
estimated on the basis of individual responses to
questions in general population surveys. These
surveys may differ in the wording of questions,
and thus the information elicited concerning
drinking quantity and frequency may not always
be comparable. However, these studies do pro-
vide valuable information on overall drinking

[
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SOURCE: Horgan et al. 1986.

patterns and on changes and trends in these
patterns.

Probably the most important differences
between surveys are in the construction of
typologies of drinking behavior (Room in press).
One system of classifying drinkers is based on the
average daily quantity of alcohol consumed
(Hilton 1988d; Malin et al. 1986; Williams et al.
1986; S. Wilsnack 1987). Another system combines
quantity consumed per occasion with drinking
frequency (Cahalan et al. 1969). A variation of
this system, designated “volmax,” combines
volume of monthly intake with maximum
amount consumed per occasion (Hilton and
Clark 1987). Knupfer (1987a) combines frequency
of drinking (daily, weekly, or less than weekly)
with the frequency of consuming specific
amounts (from 1 or 2 drinks up to 12 or more).
This system permits the evaluation of quantity
and frequency both separately and in combina-
tion. A category for the frequency of getting

- FIGURE 3. Average annual rate of change {percent) in per capita alcohol consumption for 25 countries, 1979-1984.

drunk may also be included (Hilton 1988a;
Knupfer 1984, 1987a,b).

Two surveys that included identically worded
questions, and thus provided a basis for valid
comparison, examined drinking patterns and
drinking problems over a 17-year spai from 1967
to 1984 (Hilton and Clark 1987). The study found
few significant changes in reported consumption
patterns during this 17-year period, except for a
small increase in the proportion of abstainers
(from 29 percent to 32 percent). Among men, the
increase in abstention rates was statistically
significant.

A comparison of results from 11 different sur-
veys conducted during the 20 years from 1964 to
1984 provided a greater number of data points
but at the cost of diminished comparability
(Hilton 1988d). This study also showed stability
in overall drinking patterns, consistent with find-
ings of Hilton and Clark (1987). The 1988 study
(Hilton 1988d) used higher cutpoints to define
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TABLE 1. Apparent per capita alcohol consumption for the 50 States and the District of
Columbia, 1977 and 1986, with decile rankings for 1986

Per capita consumption
(gallons) Decile

State 1877 1986 (1986)
Alabama 1.96 1.91 9
Alaska 3.31 3.52 1
Arizona 3.10 3.15 2
Arkansas 1.65 1.64 10
California 3.25 3.12 2
Colorado 3.01 2.88 3
Connecticut 2.61 2.80 3
Delaware 2.91 3.13 2
District of Columbia 553 5.67 1
Florida 3.13 2.97 2
Georgia 2.47 2.44 6
Hawaii 3.23 2.89 3
Idaho 252 2.33 7
linois 2.87 2.68 4
Indiana 2.05 2.15 8
lowa 2.17 2.05 9
Kansas 1.88 1.89 9
Kentucky 2.03 1.85 10
Louisiana 2.57 2.43 7
Maine 2.64 256 5
Maryland 3.05 2.76 4
Massachusetts 2.95 2.97 2
Michigan 2.71 2.57 5
Minnesota 2.65 2.56 5
Mississippi 2.05 2.05 9
Missouri 2.25 2.37 7
Montana 3.12 2.74 4
Nebraska 2.53 2.28 7
Nevada 6.84 5.07 1
New Hampshire 5.32 452 1
New Jersey 2.69 2.78 3
New Mexico 2.93 2.70 4
New York 2.74 2.55 6 1
North Carolina 2.05 2.16 8
North Dakota 2.62 2.40 7
Ohio 2.04 2.18 8
Oklahoma 1.8 1.81 10
Oregon 2.74 2.54 6
Pennsylvania 2.29 2.23 8
Rhode Island 2.93 2.87 3
South Carolina 2.49 250 6
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TABLE 1. (continued)
Per capita consumption

(gallons) Declie
State 1977 1986 (1986)
South Dakota 2.38 2.24 8
Tennessee 1.91 1.96 9
Texas 2.58 2.63 5
Utah i.70 1.58 10
Vermont 3.44 3.18 1
Virginia 2.30 2.53 6
Washington 2.89 2.66 4
West Virginia 1.85 1.84 10
Wisconsin 3.31 3.16 2
Wyoming 3.31 2.64 5

SOURCE: NIAAA 1388b.
NOTE: Placement in the first decile indicates that a State ranks among the top 10 percent in total per capita consumption,
placement in the second decile indicates the top 20 percent, and so on.

Percent change in per capita aicohol consumption, -1‘_977-86 o

1 . . 2

] -10% or more : +00104.9%

-5.0 t0 -9.9% [ +50tc99% ,
: = -0.110-4.0% M .10.0% or more

FIGURE 4. Trends in alcohol consumption: percent change in apparent per capita consumption of alcohol {gallons), United States,
1977~1986.
SOQURCE: NIAAA 1988b.
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regions, 1964, 1979, and 1984

TABLE 2. Distribution of apparent per capita alcohol consumption (in gallons of pure alcohoD,
percentage of abstainers, and apparent per-drinker consumption in the nine U.S. census

Apparent per capita Apparent per-drinker
consumption Abstainers consumption
(gallons}) (percent) {gailons)

Region 1964 1979 1984 1964 1979 1984 1964 1979 1984

Wetter regions
New England 248 3.14 3.08 21 18 28 3.14 378 428
Mid-Atlantic 2.41 2.67 257 17 25 18 292 353 3.13
East North Central 226 2.67 257 25 29 27 3.04 375 352
West North Central 182 245 232 24 38 20 277 395 290
Pacific 255 338 3.09 27 16 26 3.47 399 418
Mean 230 286 273 25 25 24 3.07 380 3.60

Drier Regions

South Atlantic 189 281 2868 42 50 38 3.27 544 432
East South Central ~ 1.01 195 193 65 66 56 287 548 439
West South Central  1.71 262 258 38 38 42 276 4.21 4.45
Mountain 2.08 329 296 42 38 38 358 5.31 4.77
Mean 167 267 254 47 48 44 3.12 511 4.48

SOURCE: Hilton 1988b.

heavy drinking than those used in the Hilton and
Clark study, with the result that changes at the
higher end of the drinking spectrum were
revealed. For example, compared with Hilton
and Clark (1987), Hilton (1988d) defined heavy
drinking in terms of a higher number of drinks
consumed per month, a greater frequency of con-
suming five or more drinks per occasion, and get-
ting drunk at least once a week (a measure that
was not considered in the 1964 survey). Using
these criteria, Hilton (1988d) found increases in
heavy drinking among men, particularly those
aged 21 to 34, and also among women in the
same age group. As guides for future research,
these findings highlight the importance, stressed
by Knupfer (1987b), of using cutpoints that are
high enough both to differentiate the heaviest
drinking levels and to detect patterns and
changes at these levels.

Men are more likely than women to be
drinkers and to be heavier drinkers. The hypoth-
esis has often been advanced that drinking and

4

heavy drinking have been increasing among
women, resulting in a convergence of drinking
patterns between men and women. Fillmore
(1984), addressing this question in a cohort
analysis, found overall consistency in women'’s
drinking patterns for 1964, 1967, and 1979, with
the exception of a shift toward more frequent
heavy drinking in the younger cohorts. Women
in their twenties in 1979, particularly those who
were employed, had a higher rate of frequent
heavy drirking than did earlier cohorts measured
at the same age. These findings suggest the pos-
sibility that changes may be taking place cur-
rently among younger cohorts. Followup surveys
are needed to trace the drinking patterns of these
women as they age. Findings of this analysis are
consistent with those of Hilton (1987b, 1988d),
who also found stability in women’s drinking pat-
terns, with the exception of a similar increase in
the proportion of heavy drinkers among younger
women.
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Temple (1987) analyzed surveys of college stu-
dents in 1979, 1981, and 1984 and found that al-
cohol consumption decreased somewhat among
both males and females during this time, but dif-
ferences in drinking levels between males and
females remained the same. Thus there had been
no convergence in patterns of alcohol use be-
tween college-age men and women.

Results of a 1981 survey of women’s drinking
indicated that younger women were most likely
to report frequent heavy drinking and repeated
intoxication (R. Wilsnack et al. 1984). However,
comparison Of this survey with results of several
earlier surveys showed tha vhen only drinkers
were compared, the greatest increase in the
proportion of heavier drinkers was in the 35-to-49
age group. Overall, the 1981 survey results
showed that although there is no evidence of any
major increase in women’s drinking, indications
are that some of those who do drink may be
drinking more heavily. The result could be future
increases in alcohol-related problems among
women.

As S. Wilsnack (1987) pointed out, perceptions
that drinking patterns of men and women are
converging, despite the lack of empirical
evidence, may reflect in part a delayed social reac-
tion to earlier changes in women'’s drinking (i.e.,
between World War Il and the early 1970s).
Another possible explanation for this perception
of increased drinking by women may be the in-
creased visibility of women'’s alcohol problems as
more women seek treatment. Drinking patterns
and problems among women are further dis-
cussed later in this chapter.

Alcohol-Related
Morbidity

Alcohol use is associated with dcleterious ef-
fects on virtually every part of the body. Chapter
V provides a detailed description oi the major dis-
eases and disorders related to alcohol abuse and
alcohol dependence.

The impact of alcohol abuse and dependence
on the incidence and prevalence of disease is dif-
ficult to assess accurately, partly because of inade-
quate measures of alcohol consumption in many
medical epidemiological studies. A major source
of information on the extent of alcohol-related
morbidity is the National Hospital Discharge Sur-
vey (NHDS), which provides an annual summary
of data on discharges from short-stay community

hospitals (NCHS 1989a). The NHDS recording
system allows for the listing of up to six diag-
noses in addition to the principal diagnosis for
each patient, thus permitting estimation of the
comorbidity (co-occurrence) of alcohol-related
disorders with other disorders.

In 1985 there were approximately 27.4 million
short-stay hospital discharges (excluding those re-
lated to pregnancy) among persons aged 14 and
older. Approximately 1.1 million of these dis-
charges (4 percent) involved an alcohol-related
diagnosis, either with or without concurrent
disorders. In nearly 600,000 (54 percent) of these
cases, an alcohol-related disorder was the prin-
cipal diagnosis. More than 68 percent of alcohol-
related principal diagnoses were for alcohol
dependence syndrome, 16 percent for chronic
liver disease and cirrhosis, 9 percent for alcoholic
psychoses, and 6 percent for nondependent abuse
of alcohol. Males were three times more likely
than females to have an alcohol-related diagnosis.

Almost half of alcohol-related morbidity in
1985 was secondary to other diagnoses. The dis-
charge data revealed important associations be-
tween alcohol-related diagnoses and diseases and
disorders of the liver, pancreas, digestive tract,
respiratory system, nervous system, and car-
diovascular system, as well as with drug abuse,
mental disorders, injuries, accidental poisoning,
infections, anemias, and malnutrition. Table 3
lists percentages of comorbidity for non-alcohol-
rclated diagnoses that frequently are associated
with an alcohol-related diagnosi;. However,
the degree of comorbidity is likel:7 to be under-
estimated. For example, Towle et al. (1988) found
that NHDS estimates of comorbidity for casual-
ties (coded as accidents and injuries) for a 7-year
period were relatively low, probably because of
underreporting. (See chapter VIIL.)

The proportion of discharges that involved an
alcohol-related diagnosis reported in the short-
stay hospital survey, however, probably repre-
sents an underestimation of the extent of
alcohol-related problems among hospitalized in-
dividuals. The survey included only hospitals
where the length of patient stay was 1 month or
less, and it did not include hospitals, such as
Veterans Administration hospitals, that often
treat multiproblem patients. Furthermore, data
were obtained from hospital records; thus, under-
diagnosis of alcohol problems would produce
lower rates.

In this regard, a comprehensive hospital-based
study (Moore et al. 1989) screened all newly
admitted adult inpatients for alcoholism and
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(aggregated data)

TABLE 3. Non-alcohol-related diagnoses frequently associated with an alcohol-related
diagnosis, and percentage of comorbidity, short-stay hospital discharges, 1979-1984

Non-aicohol-related diagnosis

Percent with an associated
alcohol-related diagnosis

Thiamine deficiency

phiebitis, or other venous thrombosis)
Drug dependence
Spinocerebellar disease
Nondependent drug abuse
Hypothermia
Necrosis of the liver
Diseases of the pancreas
Personality disorders
Coagulation defects
Drug psychoses
Deficiency of B-complex components
Poisoning by psychotropic agents
Late effects of tuberculosis
Viral hepatitis
Gastrointestinal hemorrhage
Liver cancer (malignant neoplasmj
Pulmonary tuberculosis
Depressive disorder

Liver abscess and sequelae of chronic liver disease
Varicose veins {other than lower extremities, hemorrhoids,

66.2
55.6

495
36.4
28.6
25.2
22.8
19.8
19.6
19.6
16.6
15.7
133
12.2
11.8
11.8
11.6
11.3
10.5
10.3

SOURCE: Data from NCHS 1989a.

compared the rates obtained with physician iden-
tification of alcohol-related problems in the posi-
tively screened patients and in a random sample
of the negatively screened patients. The overali
prevalence of positive screenings was 25 percent,
and the following department-specific prevalence
rates for positive alcoholism screening were
reported: psychiatry, 30 percent; medicine, 25 per-
cent; surgery, 23 percent; neurology, 19 percent;
and obstetrics/gynecology, 12.5 percent.
Physicians involved in the treatment of the
screened patients, however, significantly under-
diagnosed alcohol abuse and alcoholism. Agree-
ment between a positive screening and physician
identification varied according to department.
While there was agreement in two-thirds of the
positive screenings on the psychiatric service,
physicians treating surgical patients diagnosed
an alcohol problem in about one-fourth of the
positive screenings; physicians treating gynecol-
ogy patients diagnosed an alcohol problem in less

than 10 percent of women who screened positive.
In terms of patient characteristics, Moore found
that physicians were more likely to diagnose al-
cohol problems in positively screened individuals
who were male, lower in socioeconomic status,
and who acknowledged alcoholism as a problem.
These findings underscore the need for physician
educatior in the diagnosis of alcohol-related
problems.

A large, comprehensive survey of psychiatric
disorders in the gencral population found that
about 13 percent of those surveyed had ex-
perienced alcohol abuse or dependence at some-
time during their lives and nearly half of this
group also had a psychiatric diagnosis (Helzer
and Pryzbeck 1988). It is possible, however, that
total pathology may be underestimated and
prevalence of some disorders overestimated asa
result of methodological problems. Although the
diagnosis of alcohol dependence was five times
more prevalent among men than among women,
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the association of alcoholism with other diag-
noses was stronger in women; 65 percent of
female alcoholics had a second diagnosis, com-
pared with 44 percent of male alcoholics. Among
alcoholics, 31 percent of females and 19 percent of
males had diagnoses of drug abuse or depend-
ence. Respective female and male prevalence
rates for antisocial personality disorder were 10
and 15 percent; for phobic disorders, 31 and 13
percent; for major depression, 19 and 5 percent;
for panic disorder, 7 and 2 percent; and for
mania, 4 and 1 percent. Male alcoholics were only
slightly more likely to have a diagnosis of major
depression than men in the general population

(5 versus 3 percent), but female alcoholics were
much more likely to have this diagnosis (19 ver-
sus 7 percent). On the other hand, male alcoholics
were almost four times more likely than males in
the general population to have a diagnosis of an-
tisocial personality disorder (15 versus 4 percent).
The difference was even greater for women (10
versus 0.8 percent).

More than 1.4 million persons were treated in
the United States for alcohol abuse and depend-
ence in fiscal year 1987, as reported by the Na-
tional Drug and Alcoholism Treatment Unit
Survey (NDATUS). Three-fourths of those treated
were male (NIDA /NTAAA 1989). Nearly one-
third were between the ages of 25 and 34, and
one-fourth were between 35 and 44. The great
majority of admissions (72 percent) were white.
Proportions of black and Hispanic admissions
were somewhat higher than their respective
proportions in the general population (15 percent
and 10 percent of admissions, respectively).
Asian-Americans, however, were substantially
underrepresented among admissions (0.3 per-
cent) and American Indians and Alaska Natives
were overrepresented (3 percent).

A study of psychiatric comorbidity in patients
who were in treatment for alcohol and /or drug
problems showed that two-thirds had a current
psychiatric disorder in addition to substance
abuse (Ross et al. 1988). Lifetime prevalence of
psychiatric diagnoses, excluding generalized
anxiety, was found in 78 percent of those with al-
cohol-related disorders. Patients in treatment for
alcoholism had lifetime prevalence rates of 42 per-
cent for antisocial personality disorder, 31 per-
cent for phobias, 30 percent for psychosexual
dysfunction, 23 percent for major depression,

13 percent for dysthymia (a depressive disorder),
9 percent for panic disorder, and 8 percent for
schizophrenia. Overestimation in some categories
may have resulted, however, from the diagnostic

methods used in the study. Further, comorbid
patterns tend to differ in a treatment sample as
opposed to a general population sample.

The Ross et al. (1988) study indicated that
the likelihood of a patient having coexisting
psychiatric disorders increased with increasing
severity of alcohol (or drug) problems. This find-
ing underlines the importance of psychiatric
evaluation in all patients entering treatment
programs for alcohol abuse. The comorbidity of
psychiatric disorders with alcohol-related diag-
noses is further discussed in chapter XI, and the
problem of comorbidity (both psychiatric and
medical) in the homeless is discussed later in this
chapter.

Alcohol-Related Deaths

As discussed in the Sixth Special Report to the
LS. Congress on Alcohol and Health (USDHHS
1987), the true impact of alcohol abuse on mor-
tality is difficult to assess. Alcohol-related condi-
tions, particularly those that are contributing
causes rather than direct causes of death, are sub-
stantially underreported on death certificates.
Consequently, the 3 percent of deaths in the
United States officially attributed to causes di-
rectly linked to alcohol represents a considerable
underestimation (Van Natta et al. 1984-85). This
may be due to reporting bias, lack of information
on decedents’ drinking histories, or both. It is also
likely that alcohol involvement in deaths caused
by motor vehicle crashes, drowning, falls, fires,
and suicides is seriously underestimated. Mor-
tality from these causes is further discussed in
chapter VIL

Chronic liver discase and cirrhosis, the main
chronic health hazard associated with alcohol
abuse, was ranked as the ninth leading cause of
death in the United States in 1986, causing more
than 26,000 deaths in that year (NCHS 1989b).
After the repeal of Prohibition in 1933, the
chronic liver disease and cirrhosis mortality rate
generally increased until it peaked at 15.0 deaths
per 100,000 population in 1973 (sec fig. 5). Since
1973, this rate has steadily decreased, and in 1986
ithad dropped to 9.3 deaths per 100,000 popula-
tion, the lowest rate since 1955. A similar
phenomenon has been noted in Canada, where
cirrhosis deaths declined by 25 percent between
1974 and 1984 (Mann ct al. 1988). For a more
detailed discussion of cirrhosis mortality, sce
chapter V.
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FIGURE 5. Age-adjusted mortality rates from chronic liver
disease and cirrhosis, United States, 1910-1986 (rates per
100,000 population).

SOURCE: NCHS 1989b.

Alcohol Use Problems

Alcohol consumption is not a risk-free activity.
In addition to enhancing 01:e’s vulnerability for
alcohol-involved injuries and for alcohol-related
illnesses and death, drinking can result in
problems with one’s family, friends, employers,
and the police. For some drinkers, alcohol use
and abuse can lead to alcohol dependence, which
is associated with an inability to cut down on
drinking, memory loss, morning drinking, im-
paired control over drinking, and withdrawal
symptoms.

Prevalence of Drinking Problems

In reporting results of a 1984 national survey,
Hilton (1987b) found that 7 percent of all drinkers
had experienced moderate levels of dependence
symptoms during the preceding year (i.c., they
reported 3 or more of 13 indicators of depend-
ence, such as impairment of control, morning
drinking, and increased tolcrance). Ten percent
had experienced moderate levels of drinking-
related consequences (i.e., they reported 4 or
more of 32 consequences related to problems
with spouse, job, police, or health). As would be
expected, many drinkers reported both types of

problem, and thus the categories are not mutu-
ally exclusive.

Problem levels were higher among men than
among women. Among male drinkers, the
proportion reporting at least a moderate level of
problems was highest in the 18-t0-29 age category
for both dependence symptoms (14 percent) and
drinking-related consequences (20 percent). The
proportions dropped with increasing age, reach-

- ing respective lows of 5 percent and 7 percent

among men aged 60 and older. Among female
drinkers, the proportion reporting at leasta
moderate level of dependence symptoms
remained stable at 5 to 6 percent from age 18 to
age 49 and then dropped to 1 percent. For drink-
ing-related consequences, however, the propor-
tion reporting at least a moderate level of
problems was relatively high in the 18-to-29 age
group (12 percent) but dropped to 6 percent for
women in their thirties and forties and was negli-
gible for women aged 60 and older.

The demographic distribution of drinking-
rclated problems appeared to match the distribu-
tion of heavy drinking, defined according to the
frequency of heavy-drinking occasions (consump-
tion of five or more drinks at a time at least once
a week) (Hilton 1987a). This definition is in line
with Knupfer’s (1984, 1987b) contention that
average or total alcohol intake is of little impor-
tance as a predictor of alcohol use problems and
that the major predictive factor is the frequency
of intoxication.

Survey respondents who were male, young,
and single were more likely to report frequent
heavy drinking and alcohol use problems (both
dependence symptoms and drinking-related so-
cial and personal consequences) (Hilton 1987a).
However, an analysis that examined only fre-
quent heavy drinkers revealed little difference be-
tween the sexes in dependence symptoms and
drinking-related consequences. Although sig-
nificantly more single than married heavy
drinkers had alcohol usc problems, there were no
significant correlations between problem levels
and age at the high level of consumption. Fre-
quent heavy drinkers with lower incomes and
less education were more likely to report both de-
pendence symptoms and alcohol-related ccnse-
quences than were those at higher income and
cducation levels.

Many of the questions in the 1984 survey were
identical to questions asked in a 1967 survey. It
was thercfore possible to compare results of the
two surveys to assess the nature and degree of
change over the 17-year interval (Hilton and
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Clark 1987). Hilton and Clark found higher rates
of dependence symptoms among both men and
women in 1984 than in 1967, but rates of other
consequences remained stable over the 17-year
period. Hilton (1988c) similarly compared data
from the 1984 survey with data from a 1979 sur-
vey, examining changes over a shorter time
period in order to take advantage of a greater
number of comparable survey questions. There
was a small increase in the prevalence of depend-
ence problems among men, but not among
women, and there was no increase in the
prevalence of drinking-related consequences in
either sex over the 5-year study period.

Chronicity of Drinking Problems

In addition to describing the prevalence of
drinking patterns and problems across the life
span, longitudinal studies also may reveal the
ages at which drinking problems are likely to
occur (incidence), to persist (chronicity), or to dis-
appear (remission). Several such studies have ex-
amined the phenomenon of chronicity versus
remission of alcohol problems in the general
population (Fillmore 1987a,b; Fillmore and
Midanik 1984; Hermos et al. 1988). Alcohol use
problems among men in the general population
tended to be transient, declining in both in-
cidence and prevalence with increasing age after
relatively high levels among the younger age
groups (Fillmore 1987a). This decline suggested a
high degree of spontaneous remission as drinkers
moved into older age categories.

Fillmore and Midanik (1984) studied
chronicity of both dependence problems and al-

cohol-related social problems as a function of age.

They interviewed men in their twenties and men
in their forties and, several years later, reinter-
viewed the same men. At the time of the first
interview, the younger men reported more
alcohol-related problems than the older men, but
by the time of the second interview, their prob-
lem rates had decreased. Problem rates for the
men in the older age group, on the other hand,
showed little change over this period. These find-
ings should be useful for estimating the true
extent of chronic alcohol use problems in the
population, at least among men. Estimates based
on the number of persons in treatment, most of
whom range in age from 35 to 60, would be t00
low; on the other hand, estimates based on the
overall percentage of drinkers with problems
would be too high because of eventual spon-
taneous remission among younger drinkers.

Fillmore (1987b) found distinctly different age-
related patterns for alcohol problems among
women. The onset of heavy drinking and drink-
ing-related problems occurred later for women,
whose problem rates peaked in the thirties rather
than the twenties. Men reported higher levels of
chronicity of problems in their forties and fifties,
but women were more likely to report chronicity
in their thirties. The emergence and persistence of
alcohol problems thus occupied a more com-
pressed timeframe for women. A further impor-
tant difference was that women were likely to
display much higher rates of remission than men
across all decades of the adult life course.

In a study of predictive factors for reduction or
cessation of drinking, Hermos et al. (1988) sur-
veyed a group of men between the ages of 21 and
81 and interviewed them again 9 years later. For
those who reduced their alcohol consunption but
did not quit drinking, rates of alcohol-related
problems did not change substantially between
surveys even when there had been a marked
decrease in alcohol consumption. Those who had
quit drinking between the two surveys were
more likely to have reported problems at the first
survey than were other respondents. Conversely,
drinkers who had problems at the first survey
were far more likely to have quit drinking than
were drinkers without problems at the time of the
initial survey. Of all those who reported drinking
problems at the first survey, fewer than half
reported problems at the second. The level of
chronicity was comparable to levels found by
Fillmore (1987a,b; Fillmore and Midanik 1984),
but this study, unlike Fillmore’s, did not take into
account age at the time of measurement. Age-
related change and stability in drinking patterns
are further discussed later in this chapter in the
section on older adults.

Population Subgroups
Women

Fillmore (1984, 1987b) analyzed drinking pat-
terns and problems among women on the basis
of available survey data, although few alcohol
studies before 1980 had focused specifically on
women. Because women drink less than men and
have relatively low rates of heavy drinking and
of alcohol use problems, general population sur-
veys provide little information on women'’s drink-
ing problems. In an effort to compensate for this
lack of data, in 1981 Wilsnack et al. conducted a
national survey of women that oversampled
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moderate to heavy drinkers and those with his-
tories of alcohol-related problems (R. Wilsnack et
al. 1984, 1986; S. Wilsnack 1987; S. Wilsnack et al.
1986).

Although the survey found no major changes
in women'’s drinking patterns during the preced-
ing decade, it did identify several demographic
subgroups with relatively high rates of drinking
problems. High-risk groups related to employ-
ment included women who were unemployed
and looking for work and those who were
emnployed part time outside the home. With
respect to marital status, those who were
divorced or separated, or who had never married
or were unmarried but living with a partner,
were at greatest risk. Women in the last category
had the highest rates of heavy drinking, drinking
problems, and alcohol dependence symptoms of
all the employment and marital status groups.
Other high-risk groups were women in their
twenties and early thirties and women with
heavy-drinking husbands or partners.

In order to examine the correlations of risk fac-
tors with later drinking behavior, drinkers with
and without alcohol-related problems in 1981
were reinterviewed in 1986 (S. Wilsnack 1987).
This followup survey found that circumstances
present in 1981 that were predictive of drinking
problems or of increased consumption in 1986 in-
cluded younger age, unemployment, having a
heavy-drinking partner, living unmarried witha
partner, low self-esteem, sexual dysfunction, and
reproductive problems.

Because drinking may be both a cause and a
consequence of physical illness, depression, mari-
tal or employment problems, and other stressful
life experiences, it is necessary to study changes
in drinking patterns over time in order to under-
starid these relationships. R. Wilsnack et al. (1986)
conducted a retrospective analysis of changes in
women’s drinking behavior in relation to depres-
sion and reproductive problems such as infer-
tility, miscarriage or stillbirth, premature
delivery, or having a child with a birth defect.

In this survey, only 25 percent of female
drinkers reported that they had maintained a con-
stant drinking level over time. Ten percent
reported reductions in drinking with no interven-
ing increases, and 23 percent increased their
drinking levels with no reductions. The largest
group, 42 percent, reported both increases and
reductions in drinking during their lifetimes. For
those women who reported experience with
depression or reproductive problems and also
with heavier drinking, time-ordered relationships

were analyzed. For most of these women, heavy
drinking was not an antecedent of depression or
reproductive problems; rather, it began after the
occurrence of the health problem, typically after a
lag of several years. These findings suggest that
althnugh heavy drinking may lead to a variety of
adverse reproductive consequences, the reverse
may also be true: Problems with depression or
reproductive disorders may precede and possibly
contribute to the onset of heavy drinking.

The associaticn of alcohol-related problems
with women’s changing roles across the life span
was examined by Wilsnack and Cheloha (1987).
Four age groups of female drinkers were
analyzed with respect to marital, childrearing,
and employment roles to determine whether cer-
tain role configurations increased the risk for
developing drinking problems.

Female drinkers in the 21-t0-34 age group
were least likely to report alcohol-related
problems if they were married and had a stable
work role, either working full éime for pay out-
side the home or working full time in the home
without seeking outside work. Young women
without children at home were more likely than
those with children to report problems. Young
single mothers with full-time, paid employment
were consistently less likely to report alcohol-
related problems than were young single mothers
without full-time jobs.

In the 35-to-49 age group, the loss of family
roles was closely associated with alcohol-related
problems. Drinkers in this age group were more
likely to report indicators of alcohol-related
problems if they were divorced or separated or if
they had one or more children but none currently
living with them. Those who were married, had
full-time jobs, and had children at home were the
least likely to report drinking problems, indicating
that the demands of multiple roles did not increase
the risk of drinking problems among these women.

In the 50-to-64 age group, the risk of drinking
problems was greatest for those who were mar-
ried to drinking husbands, had children living
elsewhere, and had no work role outside the
home, and for those who were not currently mar-
ried, had no children at home, and were either
paid employees or students. Among women aged
65 and older, only 10 percent of the drinkers
reported any indication of drinking problems.

Overall, the demonstrated relationships be-
tween alcohol use problems and the loss or lack
of roles, together with the lack of evidence for
multiple roles as a risk factor, suggest that
drinking-related problems among women are
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related more tc role deprivation than to role over-
load or to conflicts resulting from multiple roles.

In order to determine the relationship between
women’s drinking patierns and possible gender-
role conflicts, women interviewed in the 1981 sur-
vey were studied with respect to traditionally
gender-typed persnnalily traits, personal values,
and social roles (S. Wilsnack et al. 1985). Rates of
heavy drinking and of drinking problems were
strongly related to lowest scores on measures of
personality traits reflecting an orientation toward
selflessriess and empathy and of traits focusing
on marriage and children. Similarly, rates of
heavy drinking and of problem consequences in-
creased with increasing nontraditionality of
social roles. The woman with the most nontradi-
tional role configuration, according to these
criteria, had never married or was separated or
divorced, had no children, had an advanced de-
gree, and was employed in a male-dominated
occupation.

On the whole, this study showed that drinking
levels and adverse consequences of drinking in-
creased as women'’s gender-role orientations
more closely approximaied those traditionally as-
sociated with men. However, analysis of scores
on a measure of psychological androgyny (i.e.,
having high levels of both traditionally feminine
and masculine personality traits and personal
values) revealed that women with high levels of
psychologica’ =ndrogyny had lower drinking
levels and fewer adverse consequences than did
those with predominantly feminine or masculine
traits and values.

The relationship of gender to drinking and
driving was examined by Peek et al. (1987), who
analyzed 24 behavioral components of drinking
and driving (drinking-driving history; crashes;
driving origin and destination, such as places of
entertainment, as opposed to homne, stores, or
workplace; and numbers of both child and adult
passengers). Although female drinking and non-
drinking drivers shared several behavioral
similarities, the female drinking drivers were ac-
tually more similar in behavior to male drinking
drivers than to female nondrinking drivers.
Resuits of this study suggest that gender is
probably not an important factor ir explaining
women’s drinking-driving behavior or in dif-
ferentiating between male and female drinking
drivers.

A study of the demographic characteristics of
women arrested for driving under the influence
of alcohol over a 5-year period in a midwestern
city also found close similarities between female

and male drinking drivers (Shore, McCoy,
Martin, and Kuntz 1988; Shore, McCoy, Toonen,
and Kuntz 1988). Both groups consisted largely of
single, highly intoxicated drivers in their twenties
and thirties. The great majority of arrested
wornen were single, divorced, or living with a
partner (72 percent), compared with 28 percent
who were married or widowed. Well over half
(57 percent) were under the age of 30, and nearly
one-third (31 percent) were unemployed. The per-
centage of women arrested increased each year,
from 11 percent of the total in 1980 to 15 percent
in 1984.

Adolescents and Young Adults

Every year since 1975, the Institute for Social
Research at the University of Michigan has con-
ducted a nationwide survey of approximately
17,000 high school seniors o1 drug and alcohol
use and related attitudes. Since 1976, these annual
surveys have also included followup studies. The
most recent reports (Johnston et al. 1988, 1989)
thus include data on young people between the
ages of 18 and 30. These studies do not include
high school dropouts, who constitute approxi-
mately 15 percent of the age group and who have
prevalence rates for «'rug and alcohol use that are
higher than those for students. However, careful
examination of this problem led to the conclu-
sion that faiiure to include dropouts as well as
absentees in these surveys did not substantially
affect estimates of incidence and prevalence of
drug and alcohol use among adolescents
(Johnston et al. 1988).

Complete results of the 1988 senior survey are
not yet available, but it is apparent that there
have been important recent changes in adolescent
alcohol use (Johnston et al. 1989). Although the
number of seniors who had tried alcohol at some
time remained relatively stable at 92 percent,
nearly all other indicators showed decreases in
1988. For the first time in several years, the
proportion of seniors who were current drinkers
declined significantly, from 66 percent in 1987 to
64 percent in 1988, down from a high of over 72
percent in 1978 (see fig. 6). The overall decrease
from 1978 to 1988 was 11 percent. In 1987, 38 per-
cent of seniors said that they had consumed five
or more drinks at a sitting during the preceding
2 weeks, but in 1988 the proportion dropped
significantly, to 35 percent, down from 2 high
point of 41 percent in 1981 (see fig. 6). Just over
4 percent of seniors drank daily in 1988; this
represents a 13-percent decline from 1987. In
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1979, nearly 7 percent had reported daily
drinking.

In 1987, seniors’ attitudes and beliefs reflected
a growing awareness of the potential hazards of
both drug and alcohol use (Jchnston et al. 1988).
Between 1986 and 1987, percentages increased for
those perceiving a great risk in trying alcohol
(from 5 to 6 percent), taking one or two drinks
nearly every day (from 25 to 26 percent), taking
four or five drinks nearly every day (from 67 to
70 percent), and having five or more drinks once
or twice each weekend (from 39 to 42 percent).
Percentages also increased for students’ personal
disapproval of drinking practices: More than one-
fifth disapproved of trying alcohol, three-fourths
disapproved of daily drinking, and 92 percent dis-
approved of daily heavy drinking.

The decline in high school seniors” alcohol use
paralleled concurrent declines in illicit drug use,
indicating that there had been no displacement ef-
fect and that young people had not substituted al-
cohol for drugs or vice versa. Although these
current declines are highiy encouraging, they are
not cause for complacency. The level of alcohol
use by young people remains alarming: In 1987,
two-thirds of high school seriors were current
drinkers; more than one-third (and nearly half of
males) induiged in occasional heavy drinking;
nearly one-third did not perceive a great risk in
having four or five drinks nearly every day;
nearly one-third reported that most or all of their
friends got drunk at least once a week; and ncarly
10 percent had first used alcohol by the sixth
grade (Johnston et z1. 1988).

A statewide survey of more than 27,000 New
York students in grades 7 to 12 (Barnes and Welte
1986} revealed alcohol use patterns similar to
those found in the national survey of high school
seniors. A large majority of the students were
drinkers (71 percent), and males were more likely
than females both to be drinkers and to be heavy
drinkers. A series of four surveys in Ontario,
Canada, of students in grades 7 to 13 found an
equal proportion of drinkers (71 percent) (Smart
et al. 1985).

The followup population of high schoo
graduates maintained a pattern of alcohol use
similar to that of the high school seniors, with
somewhat higher levels of daily drinking and of
drinking within the preceding month (Johnston
et al. 1988). However, the proportion of graduates
who consumed five or more drinks at a time
during the preceding 2 weeks increased up to
4 years beyond high schoo! and then dropped
to levels below those of the seniors. Although

31 percent of seniors said that most or alt of their
friends got drunk at least once a week, this figure
had dropped to 12 percent among those aged 23
to 26.

Results of the National Household Survey, con-
ducted by the National Institute on Drug Abuse
(NIDA 1988), showed similar patterns of increase
and decline. In 1985, 66 percent of young people
between the ages of 18 and 21 were current
drinkers; the proportion rose to 76 percent for the
22-t0-25 age group and then declined to 70 per-
cent among those aged 26 to 34. The proportion
of heavy drinkers also declined after age 25.

Several other studies have examined alcohol
use during the transition years between adoles-
cence and young adulthood (Donovan et al. 1983;
Temple and Fillmore 1985-1986; Grant et al.
1988). A 2-year longitudinal survey of young
adults 17 to 25 years old found that three-fourths
of the respondents in the initial survey were cur-
rent.drinkers (Grant et al. 1988). Nearly half (58
percent of the men and 33 percent of the women)
were heavier drinkers who had consumed six or
more drinks on at least two occasions during the
preceding month. When percentages of drinkers
at each consumption level were compared be-
tween the initial and followup surveys, results in-
dicated stability both for the study population as
a whole and for each sex considered separately.
However, placement of these subjects in cight
separate age categorics from 17 to 24 revealed
tha: this apparent stability actually masked short-
term changes in subjects’ drinking patterns at dif-
ferent ages. In this single-age context, the
prevalence of both current and heavier drinking
generally increased between ages 17 and 22 but
declined thereafter for both sexes. This finding
confirmed the patterns of increase and decrease
noted in the followup of high school seniors
(Johnston et al. 1988) and in the NIDA survey
(NIDA 1988).

Temple and Fillmore (1985-1986), similarly in-
vestigating stability and change in drinking pat-
terns among adolescents and young adults,
surveyed a group of young men over a 15-year
span from age 16 to age 31. They also found, as
did Donovan et al. (1983} in an earlier study, that
there was little continuity in drinking behavior
from adolescence to young adulthood. Only half
of the heavier drinkers at age 18 remained at that
level at age 31, and 7 percent of them became
abstainers. Half of the 18-year-old abstainers be-
came moderate drinkers, one-third became
heavier drinkers, and only 15 percent remained
abstinent. Nearly half of the moderate drinkers
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became heavier drinkers; most of the other half
remaincd at the same level, except for 4 percent
who became abstainers. Most of the 31-year-olds
tended to drink moderately. Although Temple
and Fillmore (1985-1986) detected very little
stability in drinking behavior over time, Windle
(1988) reinterpreted the same data and concluded
that there were elements of stability as well as
change across the 15-year span.

A comparison of patterns of heavy drinking
among young Canadian men and women be-
tween ages 15 and 29 used different amounts of
alcohol to define heavy drinking for the two
sexes (Whitehead and Layne 1987). The consump-
tion level that defined heavy drinking for females
was 25 percent lower than the level used for
males, in order to take into account the difference
in average body weight and thus in blood alcohol
concentration (BAC). With this adjustment, pat-
terns of heavy drinking in young women were
found to be very similar to patterns for young
men within 4-year age groups, a!though rates of
abstinence were consistently higher for the
women. Findings of this study suggested that
there may be a close similarity in patterns of
heavy consumption when body weight is con-
trolled across a variety of other demographic vari-
ables, including age, sex, employment status, and
marital status. Very few studies have considered
body weight differences when comparing male
and female drinking patterns, and it is therefore
possible that male-female differences may often
be overestimated and similarities underestimated.

Older Adults

Research has consistently shown that among
persons in their sixties and older, alcohol con-
sumption levels are lower and alcohol abuse is
less prevalent than in the younger age groups.
However, much of this research is based on cross-
sectional studies that compare different age
groups at a given point in time. Longitudinal
studies that track individuals over a span of
several years show that consumption patterns do
not change substantially over time but instead
tend to remain stable as a person ages (Glynn et
al. 1984; NIAAA 1988a; Stall 1986a,b). These find-
ings suggest the possibility that the differences
noted in cross-sectional studies may be cohort ef-
fects reflecting the prevailing historical and cul-
tural influences for each generation (Dufour et al.
in press; Glynn et al. 1984; NIAAA 1988a; Stinson
ctal. 1989). For example, a person who grew up
during Prohibition would be likely to drink less

than one who grew up in a later, more permissive
social environment. However, Fillmore (1987a,b)
tested this hypothesis in longitudinal and cohort
analyses and concluded that increases in the per-
centage of abstainers in the older age groups
were a function of age and were not historical ef-
fects. Further studies will be needed to clarify this
question.

Although longitudinal studies showed that
consumption remained relatively stable, when
changes in consumption did occur they were
more often decreases than increases (Glynn et al.
1984; Stall 1986a,b). Stall (1986a,b) found that
nearly two-thirds of older male drinkers
remained stable in both frequency and quantity
of alcohol intake over a 19-year period, but those
who did change quantity levels were more than
twice as likely to decrease as to increase their
consumption.

Some reasons that have been proposed for
decreases in consumption by older persons in-
clude chronic health problems, with associated
fear of medication-alcohol interactions; decreased
income; increased sensitivity to the effects of al-
cohol due partly to decreases in lean body mass
and hence in body water content, resulting in
higher BACs for a given quantity of alcohol;
changes in lifestyle associated with retirement;
and the influence of drinking patterns within
individuals’ social networks (Glynn et al. 1984;
Stall 1986a,b, 1987; Stinson et al. 1989). Early mor-
tality of long-term alcohol abusers could be
another explanation for apparent decreased con-
sumption levels in older age groups.

Although the overall prevalence of drinking
problems is lower in the later years, a phenom-
enon that has received little research attention is
that of late-onset heavy drinking and alcoholism
(Atkinson 1988; NIAAA 1988a; Stall 1986a,b,
J1987). Most older individuals with drinking
problems begin to abuse alcohol earlier in life
and carry their problems through middle age.
However, the risk for new cases, although small,
continues through the later years even as overall
prevalence declines. A review by Atkinson (1988)
suggested that late-onset heavy drinking may
begin in response to stressful life experiences
such as bereavement, poor health, economic
changes, or retirement, and appears to be more
frequent among persons of higher socioeconomic
status.

The criteria used to measure alcohol abuse
have been standardized for the younger popula-
tion and, in many cascs, may be inappropriate
for older persons. Graham (1986) analyzed
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five measures of alcohol abuse with respect to
their applicability to older adults: level of
consumption, alcohol-related social and legal
problems, alcohol-related health problems,
symptoms of drunkenness or dependence, and
self-recognition of problems.

The first measure, self-report of alcohol con-
sumption, is the major source of information on
rates of heavy drinking. However, older persons
may have difficulty with mental arithmetic and
may take prescription medicines that adversely
affect recent memory. Because of generational dif-
ferences in perceived social acceptability of drink-
ing by older persons, they may be more reluctant
than younger drinkers to admit to their true level
of consumption and thus may have a higher rate
of denial of alcohol abuse. Social, legal, and
health problems may include interpersonal
problems, employment problems, legal or finan-
cial difficulties, drinking and driving, and neglect-
ing responsibilities. However, an older person
who is retired, does not own a car, has few family
or social contacts, and has few responsibilities
would not have a high score on these measures
regardless of the amount of alcohol consumed.
Alcohol-related illness may be difficult to
separate from other chronic illness and from side
effects of medication. More appropriate in-
dicators of possible alcohol problems among
older persons might include housing problems,
falls or accidents, poor nutrition, inadequate self-
care, lack of physical exercise, and social isolation.

For a diagnosis of alcohol dependence, the sub-
ject must be willing and able to report relevant
symptoms. Inaccurate self-reports, combined
with confounding symptoms of other conditions
or with the effects of prescription medicines,
could be major problems in arriving at a diag-
nosis of dependence. Graham (1986) documented
a very low level of self-recognition of alcohol
problems in older persons who had been ad-
mitted to treatment programs. These persons
may deny that they have problems, may not
recognize symptoms of alcohol abuse, or may
wr?‘ngly interpret alcohol-related symptoms as
aging effects.

An apélysis of hospital discharge data by age
group showed that from 1979 to 1985 the 65-and-
older age group consistently had the highest
proportion (approximately 60 percent) of alcohol-
related diagnoses that were not primary diag-
noses (Stinson et al. 1989). In other words, more
alcohol-related morbidity was found in older
patients than in the younger age groups after

they had been hospitalized for other, non-alcohol-
related reasons. These findings suggest that con-
siderable alcohol-related morbidity in the older
population may go undetected and untreated,
and that clinicians should be alert to the pos-
sibility that some health problems in older
patients may be alcohol related.

Eleven percent of the U.S. population is cur-
rently over age 60; by the year 2030, that figure
will have increased to 25 percent. This increase,
with associated increases in numbers of older
alcohol abusers, will have serious implications
for future health care providers. Recognizing
the need for increased attention to the health
problems of the rapidly expanding older popula-
tion, the Surgeon General’s Workshop on Health
Promotion and Aging (USDHHS 1988) proposed
a comprehensive agenda for future programs and
research efforts. In the field of alcohol epidemiol-
ogy, these recommendations included expanding
cross-sectional and longitudinal studies and
reexamining existing data sets; analyzing drink-
ing patterns among older age groups with special
attention to different socioeconomic groups,
minority groups, and women; determining the ex-
tent of lifetime heavy drinking versus late-onset
heavy drinking; investigating the effects of retire-
ment, bereavement, and changes in income on
alcohol consumption patterns; and further
examining the reasons for decreases in alcohol
consumption with increasing age.

The Homeless

Although the prevalence of homelessness is
difficult to assess, it has been estimated that at
least 250,000 Americans are homeless on any
given night and that as many as 3 million may
experience some type of homelessness each year
(Ropers and Boyer 1987). Estimates of the
prevalence of current alcohol abuse or depend-
ence among the homeless generally range from
20 to 45 percent (Mulkern and Spence 1984;
Wright et al. 1987), and estimates of lifetime
prevalence range as high as 63 percent (Fischer
and Breakey 1987; Koegel and Burnam 1987;
Ropers and Boyer 1987).

The incidence of alcohol abuse and depend-
ence among the homeless appears to be highest
in the middle years, and it is substantially lower
among both the young an : the old (Fischer and
Breakey 1987; Wright et al. 1987). In contrast, al-
cohol abuse and dependence in the general
population is highest among the young and
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declines in middle age. The high prevalence of
midlife alcohol abuse and dependence among the
homeless lends some support to the thesis that
many of these people continue to drink heavily as
a means of coping with the physical and emo-
tional stresses associated with homelessness.
However, it is probably also true that alcoholism
in itself puts middle-aged alcoholics at relatively
high risk for becoming homeless. Low levels of
alcohol abuse and dependence among the older
age groups could reflect a higher mortality rate
among older homeless alcoholics.

The homeless comprise a population at high
risk for health problems in general, and this risk
is increased by alcohol abuse and dependence. In
a Los Angeles study, 57 percent of homeless al-
cohol abusers reported chronic health problems,
compared with 43 percent of homeless non-
abusers (Repers and Boyer 1987). An analysis of
health problems among 30,000 homeless clients
of the privately funded national Health Care for
the Homeless (HCH) program indicated that
about 45 percent of men and 15 percent of
women seeking health care were alcohol abusers
or alcohol-dependent individuals (Wright et al.
1987).

Table 4 summarizes data on health problems
diagnosed in HCH clients who were seen more
than once and indicates the percentage of those
with each diagnosis who were alcohol abusers.
The table illustrates the range of health problems
among the homeless in general and highlights the
extent to which alcohol abuse may exacerbate
nearly all of these problems. Figures in the ratio
column indicate the degree to which alcohol
abusers exceeded nonabusers in incidence of a
given diagnosis. For example, the abuser/non-
abuser ratio of 1.8 for hypertension among males
means that male alcohol abusers were 1.8 times
more likely than nonabusers to have that diag-
nosis. As would be expected, liver disease and
drug abuse were significantly more prevalent
among both male and female homeless alcohol
abusers than among nonabusers.

The co-occurrence of alcohol abuse with drug
abuse and mental illness among the homeless is
particularly significant. In the HCH study, more
than one-fourth of alcohol-abusing women and
nearly one-fifth of the men abused other drugs in
addition to alcohol (Wright et al. 1987). Mental ill-
ness was diagnosed in more than half of female
abusers and in one-fourth of male abusers.

A study of homeless persons in Los Angeles
also documented high rates of mental illness
among alcohol abusers (Koegel and Biurnam

1987). This study found that 69 percent of those
with a lifetime prevalence of alcohol abuse or de-
pendence had at least one non-alcohol-related
psychiatric diagnosis, and that multiple
psychiatric diagnoses were more likely to occur
in those with alcohol problems. More than 22 per-
cent of homeless persons with alcohol problems
had three or more such diagnoses, compared
with only 6 percent of those without problems.
The differences were significant for diagnoses of
drug abuse or antisocial personality. The alcohol
abusers were also somewhat more likely to be
diagnosed with affective disorders, schizo-
phrenia, generalized anxiety, and panic

disorder.

The homeless alcoholics who did not have ad-
ditional psychiatric diagnoses were all male and,
compared with those who had both alcohol and
psychiatric problems, were much more likely to
be middle aged; to be cither separated, divorced,
or widowed; to have children; and to be veterans
(Koegel and Burnam 1987). In contrast, the home-
less with both alcohol and psychiatric problems
included women, were predominantly under age
40, were less likely to have been married, and in-
cluded a higher proportion of blacks.

The homeless who had neither alcohol nor
psychiatric problems were far more likely to be
newly homeless than were those with alcohol
problems, and they were far less likely to have ex-
perienced long-term homelessness (Koegel and
Burnam 1987). Most of those with neither alcohol
nor psychiatric problems cited loss or lack of a
job as the primary rcason for their homelessness.
Those with alcohol and/or psychiatric problems
were much more likely to cite lack of money,
family crises, or alcohol problems as the cause of
their homeless condition. These findings suggest
that, in addition to housing and job oppor-
tunities, efforts to alleviate the problem of the
large numbers of homeless persons in the United
States must involve increased availability of al-
coholism treatinent facilities along with adequate
health and mental health care.

Racial and Ethnic Minorifies

Of the four major racial and ethnic minority
groups in the United States, blacks are the largest,
comprising 12 percent of the total population. Ap-
proximately 7 percent of the total population are
Hispanics, and approximately 2'percent are
Asian-Americans. American Indians and Alaska
Natives are the smallest racial minority, compris-
ing less than 1 percent of the total population.
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TABLE 4. Health problems diagnosed among homeless health care clients, by sex, with
percentage of alcohol abusers and nonabusers and abuser/nonabuser ratio for each
diagnosis
Men Women
Non- Abuser/ Non- Abuser/
Abusers  abusers nonabuser Abusers  abusers nonabuser
Diagnosis (percent) (percent) ratio {percent) (percent) ratio
Mental iliness 27.7 21.3 1.3 52.8 35.2 1.5
Peripheral vas-
cular disorder 15.5 13.2 1.2 14.1 10.7 1.3
Hypertension 21.9 i2.3 1.8 141 10.3 1.4
Gastrointestinal
disorder 17.1 11.2 1.5 20.0 14.9 1.3
Trauma
Lacerations 13.5 8.8 1.5 8.5 3.7 2.
Fractures 7.0 45 1.6 54 2.1 2.6
Contusions 8.0 44 1.8 10.6 45 24
Drug abuse 18.1 73 2.5 26.1 5.3 4.0
Eye disorder 18.1 7.3 2.5 3.6 6.9 1.4
Neurological
disorder 9.7 6.7 1.4 1.7 9.6 1.2
Cardiac disease 8.5 6.1 1.4 5.3 5.6 1.1
Tuberculosis 6.9 55 1.3 3.1 2.7 1.1
Chronic obstruc-

tive pulmonary

disease 6.0 4.2 1.4 8.9 3.7 24
Arterial disease 54 35 15 6.8 4.0 1.7
Diabetes mellitus 2.2 2.2 1.0 3.1 28 1.1
Seizures 6.8 2.2 3.1 56 25 2.2
Anemia 2.2 1.4 1.6 3.1 3.6 0.9
Nutritional

disorder 24 1.3 1.8 45 2.1 2.1
Liver disease 3.0 0.7 4.3 4.2 0.6 7.0
Pregnancy 7.0 12.0 0.6
SOURCE: Wright et af. 1987.

Despite considerable diversity within these status, socioeconomic status, education, employ-
groups in drinking patterns and problems, U.S. ment status, income, and housing conditions.
racial and ethnic minority groups have collective Societal conditions, local customs, and shared
patterns of alcohol use and alcohol-related beliefs about alcohol’s symbolic role in a group’s
problems that may be quite different from those social life are also relevant factors.
of the population as a whole. However, Lex Alcohol research has only recently begun to
(1987) outlined several caveats for examining focus on racial and ethnic minorities. In the ab-
these differences, pointing out that few studies of sence of adequate longitudinal studies, few con-
alcohol problems have involved systematic com- clusions can be drawn concerning trends in
parisons across ethnic minority groups or ex- consumption patterns or problem rates. Further
amined a sufficient number of relevant variables. research is needed, both to characterize the
These variables may include nutritional or health problems that may be spzcific to each group and
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to provide a basis for culturally appropriate
means of addressing these problems.

Blacks

A survey conducted in 1984 focused on obtain-
ing representative national samples of blacks and
Hispanics—the first national survey to do so
(Caetano 1989; Herd 1988b, 1989). Overall, black
and white men had similar drinking patterns, al-
though black men had somewhat higher absten-
tion rates than whites (29 percent versus 23
p -rcent) and white men were somewhat more
likely to be heavier drinkers. The same pattern
was found for women, but the differences were
more pronounced. Nearly half of black women
were found to be abstainers (46 percent), com-
pared with one-third (34 percent) of white
women. A larger proportion of white women
were heavy drinkers, although when abstainers
were excluded from the analysis, a somewhat
higher proportion of black female drinkers were
found to drink heavily. The 1985 National Health
Interview Survey, however, showed higher rates
of abstention and lower rates of drinking atall
levels for black men and women than for whites
(NIDA 1988; Schoenborn 1986; Williams et al.
1986). ‘

The 1984 survey found important racial dif-
ferences within age-group categories. Heavy
drinking was most prevalent among white men
in the 18-to-29 age category and declined in suc-
cessive age groups (Herd 1989). In contrast,
abstention rates were high among black men be-
tween 18 and 29, but rates of heavy drinking rose
sharply among those in their thirties. Similarly,
young white women in the 18-to-29 age group
were significantly more likely to drink, and to
drink heavily, than were young black women.
Other studies also have shown high rates of
abstention for black adolescents and young
adults (Barnes and Welte 1986; Harford 1986;
Welte and Barnes 1987).

Although overall drinking levels were icwer
among blacks than among whites, black males
surveyed in the 1984 study reported higher rates
of drinking-related problems (medical, personal,
and social) than white males (Herd 1989). The
most striking differences between blacks and
whites were in rates for health problems and
symptoms of dependence. The only problem
reported more often by whites than blacks was
drinking and driving; more than 2.5 times more
white men than black men reported driving
while drunk. The overall pattern was reversed
among women, with black women reporting

fewer alcohol-related problems than white
women, except for a somewhat higher proportion
experiencing health problems. As with men, the

- greatest difference was in the rate of drunk driv-

ing; more than five times more white womren
than black women reported driving while drunk.
Although arrest rates for drunk driving have
been higher among blacks than among whites,
the rates for whites increased significantly
through the 1970s and by 1982 arrest rates were
nearly identical for both groups.

Black and white men had strikingly different
patterns in the relationship between age and
drinking provlems (Herd 1989). White men were
shown to be at the highest risk for alcohol use
problems in the youngest age group (18 to 29),
but black men were at the lowest risk in this age
group. For men in their thirties, problem rates
decreased sharply for whites but increased
sharply for blacks. Problem rates remained
higher for blacks than for whites throughout
middle and old age.

Blacks, especially males, are at extremely high
risk for acute and chronic alcohol-related diseases
such as cirrhosis, alcoholic fatty liver, hepatitis,
heart disease, and cancers of the mouth, larynx,
tongue, esophagus, and lung, as well as for unin-
tentional injuries and homicide (Herd 1989;
Ronan 1986-1987). Between 1979 and 1981 the in-
cidence of esophageal cancer for black males
aged 35 to 44 was 10 times that for whites. Al-
though cirrhosis deaths have declined since 1973,
they are still disproportionately high among
blacks. Further, increased susceptibility of blacks
to the deleterious effects of prenatal alcohol ex-
posure has been demonstrated in epidemiological
studies (Chavez et al. 1988; Iosub et al. 1985).

One possible explanation for the high level of
health probiems among blacks may be the later
onset of heavy drinking (Herd 1989). Thi. late
onset may be associated with more sustained pat-
terns of high consumption, in contrast to patterns
among whites, for whom heavy drinking is more
likely to be a short-term, youthful phenomenon.

Herd (1988a) examined the effect of
socioeconomic factors on problem rates and
found that these factors were more strongly re-
lated to drinking problems among black men
than among white men. Poor education, poverty,

and heavy consumption patterns were associated

with both dependence problems and interper-
sonal problems among biacks. In contrast, only
consumption patterns—but not education or in-
come—were found to be statistically related to
these types of problems among whites.
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In sum, although alcohol consumption levels
are very similar for black and white men, black
men experience considerably higher rates of all
kinds of social and health complications than
white men, and high problem rates are con-
centrated among the more socioeconomically dis-
advantaged men. These findings suggest that the
higher vulnerability of blacks to alcohol problems
compared with whites at the same consumption
level may be largely a reflection of social and
economic problems such as unemployment,
adverse living conditicons, poor health care, and
racial discrimination (Herd 1987, 1988a). The
question of possible differences in biological
vulnerability to some alcohol-related health
problems among blacks remains unanswered; fur-
ther research is needed to address this important
concern.

Hispanirs

Hispanics display great cultural diversity, witi:
associated diversity in patterns of alcohol use. Al-
though there has been considerable debate over
an acceptable definition of Hispanic ethnicity
(Caetano 1986a), U.S. Hispanics generally have
origins in Mexico, Puerto Rico, Cuba, and other
Latin American countries.

The differences in drinking norms among
Spanish-speaking cultures were illustrated
dramatically in an international comparison of
drinking patterns among U.S. Hispanics,
Mexicans in Mexico, and Spaniards in Spain
(Caetano 1988b). More than half the men in Spain
drank nearly every day, 5 times more than U.S.
Hispanic men and 15 times more than Mexican
men. Very few Spanish men were abstainers; five
times more U.S. Hispanics and six times more
Mexicans abstained. There were 3 times more
abstainers among U.S. Hispanic women, and
4 times more among women in Mexico, than
among Spanish women; 25 times more Spanish
women drank nearly every day than did U.S.
Hispanic or Mexican women. The low rates of
abstention and high rates of daily drinking
among Spanish men and women are best ex-
plained as being reflective of the drinking pat-
terns typical of wine-drinking cultures.

A representative national sample of Hispanics
in 1984 revealed striking differences in: alcohol
consumption between Hispanic men and women
{Caetano 1989). More than 70 percent of Hispanic
women drank either less than once a month or
not at all; in contrast, almost the same percentage
of men were drinkers. As with black men, rates
of heavier drinking increcased sharply among

Hispanic men in their thirties but declined there-
after. Among women, rates of heavier drinking
were very low except for a significant increase
among women in their forties and fifties, but the
rate dropped to zero among women aged 60 or
over. Mexican-American men and women had
much higher rates of both abstention and heavier
drinking than men and women of Puerte Rican
or Cuban origin.

Acculturation (the degree to which one has
adapted to and accepted the social and cultural
norms of a new environment) may be associated
with substantial changes in drinking patterns.
Caetano (1987a,b) found that the more highly ac-
culturated men were more likely to be drinkers
and to drink heavily, and that their drinking pat-
terns were closer to those of the U.S. general
population. The relationship was similar but
more pronounced among women. Only half
as many highly acculturated women were
abstainers, and nine times more were in the two
heaviest drinking categories compared with those
atlow acculturation levels.

A study of patterns of alcohol use by im-
migrant Mexican-American women fourd that
the proportion of abstainers was considerably
higher amornig the immigrants than among
women in Mexico, in direct contrast to the pat-
tern of increased alcohol use by immigrant
Mexican men (Gilbert 1987). The immigrant
women had adopted a unique pattern of con-
sumption unlike the drinking patterns of women
in Mexico, women in other Hispanic immigrant
groups, and women in the U.S. general popula-
tion. By the second generation, however, rates of
both abstention and heavier drinking were
similar to those for women in the U.S. general
population.

About 18 percent of Hispanic men and 6 per-
cent of women experienced at least one alcohol-
related problem during the year preceding the
1984 survey (Caetano 1989). Problem rates varied
by national origin; much higher proportions of
Mexican-American men and women reported
drinking-related problems, compared with
Puerto Ricans and Cubans (Caetano 1988a).
Among Hispanic male age groups, problem rates
remained high from the twenties through the thir-
ties whbereas in the general population, problem
rates dropped substantially among those in their
thirties.

The prevalence of alcohol-related problems is
higher among Hispanic men than among black or
white men (Caetano 1986b). This high problem
rate suggests a need for studies of Hispanic male
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adolescents to identify possible risk factors and
vulnerabilities. Although a few studies have com-
pared consumption levels in different adolescent
ethnic groups (Barnes and Welte 1986; Welte and
Barnes 1987), little systematic information is avail-
able on alcohol-related risk factors or patterns of
drinking behavior among Hispanic male adoles-
cents. A comprehensive literature review by
Gilbert and Alcocer (1988) provides a basis for
future research efforts aimed at further investi-
gating the alcohol-related behavior of at-risk
Hispanic adolescents.

Asian-Americans

The term “Asian-American” encompasses an
extremely diverse population with origins in
Japan, China, Korea, India, the Philippines, Viet-
nam, and other Asian countries. As would be ex-
pected, Asian-Americans from such disparate
cultural backgrounds vary significantly in their
patterns of alcohol consumption. Nevertheless,
Asian-Americans as a whole have the lowest
level of alcohol consumption and alcohol-related
problems of all the major racial and ethnic groups
in the United States (Sue 1987). This low rate of al-
cohol consumption and abuse may be attributed
partly to cultural factors and partly to the flush-
ing response, which occurs in a high proportion
of Asian people. This physiological reaction is
characterized by facial flushing, which is
often accompanied by headaches, dizziness,
rapid heart rate, itching, or other symptoms of
discomfort.

A study carried out in California compared
drinking patterns among Asian-Americans of
Chinese, Japanese, Korean, and Filipino origin
(Kitano and Chi 1986-1987). Rates of abstention
were very high among Korean men, nearly half
of whom were abstainers. Approximately one-
third of Chinese, Japanese, and Filipino men were
abstainers. Four-fifths of Korean and Filipino
women were abstainers, as were two-thirds of
Chinese women but only one-third of Japanese
women. A study of older Chinese-Americans
in Chicago showed that lifetime abstention
decreased with advancing age (Yu and Liu 1986
1987). Abstention rates remained fairly constant
at about 57 percent for those between the ages of
50 and 79, but only 45 percent of those aged 80 or
older abstained. This finding suggests that many
Chinese may begin drinking in old age. A pos-
sible explanation is the social acceptance of
moderate drinking, ostensibly for health reasons,
among elderly Chinese.

In the California study, Japanese, Korean, and
Filipino men all had approximately the same per-
centage of heavy drinkers (about 28 percent), but
only half as many Chinese men drank heavily.
Twelve percent of Japanese women drank heav-
ily, but only 4 percent of Filipino women and vir-
tually none of the Chinese or Korean women
were heavy drinkers. Lubben et al. (1988) found
the same proportions of heavy drinkers among
Filipino-Americans.

Despite the prevalence of heavy drinking
among males in some groups, there is very little
evidence of alcohol-related problems among
Asian-Americans. One possible explanation is
that much of the drinking appears to be done
with friends and on special occasions; thus drink-
ing behavior is socially controlled, and the result
is low prevalence of alcohol-related social and
personal problems. Cirrhosis mortality rates were
found to be nine fimes higher for blacks and
four times higher for whites than for Chinese-
Americans, which was not unexpected, con-
sidering the substantially lower rates of heavy
drinking among Chinese-Americans (Yu and Liu
1986-1987).

A cross-cultural study involving international
collaboration between rescarchers in Japan and
the United States compared alcohol consumption
patterns and problems among Japanese in Japan,
Japanese-Americans in California and Hawaii,
and Caucasians in California (Clark and
Hesselbrock 1988; Kitano et al. 1988; Towle 1988).
Japanese mun in Japan had the highest propor-
tion of current drinkers and the highest consump-
tion levels among the four groups (Clark and
Hesselbrock 1988). Japanese women, on the other
hand, had the lowest proportion of drinkers, and
Caucasian women, the highest. Japanese men in
Japan also had the highest rate of alcohol-related
problems, and Japanese-Americans reported the
fewest problems. The effects of acculturation on
drinking patterns were not clear; results indicated
that drinking patterns in all groups were highly
dependent on local social and environmental in-
fluences (Kitano et al. 1988y’

Sue (1987), reviewing the rcla?rcly sparse
literature on alcohol use among Asian-
Americans, concluded that although Asian-
Americans are more likely to be abstainers than
other racial groups, the frequency and amount of
drinking appear to be increasing. This review
stressed the importance of such variables as
specific ethnic group, place of birth, generational
status, and degree of acculturation in analyzing
patterns of alcohol use among Asian-Americans.
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American Indians and Alaska Nati/es

Because of the great diversity in drinking prac-
tices among American Indian tribal groups, it is
not possible to make generalizations about their
drinking patterns. Some tribes are mostly
abstinent, while others have high levels of alcohol
use and abuse. A comparative study of 11 tribal
groups in Oklahoma found a wide range in per-
centages of deaths that were alcohol related, from
less than 1 percent to 24 percent (Christian et al.
1989).

The extent of alcohol-related problems among
American Indians and Alaska Natives is reflected
in their mortality rates for causes that are, or are
very likely to be, alcohol related. Unintentional in-
juries (accidents), chronic liver disease and cir-
rhosis, homicide, and suicide are among the 10
leading causes of death for American Indians and
Alaska Natives (IHS 1988). The age-adjusted
death rate for unintentional injuries, the second-
ranked cause of death, dropped from a high of
184 deaths per 100,000 population in 1955 to 77.7
in 1985, a 58-percent decrease. However, this rate
is still 2.2 times higher than the rate for uninten-
tional injuries in the general population. The
respective mortality rates among Indians and
Alaska Natives for homicide and suicide were
14.3 and 14.1 deaths per 100,000 in 1985, com-
pared with rates of 8.3 and 11.5 in the general
population. An estimated 75 percent of all
traumatic deaths and suicides among Indians and
Alaska Natives are alcohol related (Rhoades et al.
1987). In Oklahoma, more than 9 percent of
deaths among Indians were classified as alcohol
related, compared with 2 percent for whites and
3 percent for blacks (Christian et al. 1989).

Deaths from alcohol-related causes are par-
ticularly prevalent among American Indians and
Alaska Natives between the ages of 25 and 44
(IHS 1988). In this age group, the 1985 mortality
rate for unintentional injuries was three times
higher than the rate for the Uni‘ed Statesas a
whole, and the death rate for cirrkosis was more
than five times higher than for the general
population.

The 1985 age-adjusted mortality rate for
chronic liver disease and cirrhosis among
American Indians and Alaska Natives was 29.2
deaths per 100,000, three times the U.S. death rate
of 9.7 per 100,000 (IHS 1988). Deaths attributed
to alcoholism in the IHS report included those
caused by alcohol dependence syndrome, al-
coholic psychoses, and alcohol-related liver cir-
rhosis. The 1985 age-adjusted alcoholism

mortality rate was 26.1 deaths per 100,000
population, a significant decrease from the 1973
high of 66.1 but still four times higher than the
rate for the general population. Alcoholism death
rates were twice as high for men as for women
and, among age groups, ranged as high as 96.8
deaths per 100,000 for men between the ages of 45
and 4.

Binge drinking i: .aracteristic of many Indian
tribal groups. This heavy, sporadic alcohol con-
sumption may be the reason for the high rate
of accidental deaths and homicides among
American Indians. Male Indians living in urban
areas are less likely to be involved in binge drink-
ing, but they continue to drink heavily (Weibel-
Orlando 1986-1987).

Although American Indian women drink con-
siderably less than men, they appear to be par-
ticularly susceptible to alcohol-related health
problems. For example, despite their relatively
low consumption levels, women account for
nearly half of cirrhosis deaths of American Indian
and Alaska Natives (IHS 1988). Problems related
to prenatal alcohol exposure are discussed in
chapter VI '

summary

Per capita alcohol consumption has been slowly
but steadily declining in the United States since
1981. In 1987, after 6 successive years of gradual
decline, per capita consumption was at its lowest
level since 1970. Consumption appears to be level-
ing off or declining in many other industrialized
countries. Nevertheless, alcohol remains the lead-
ing drug of abuse in the Nation.

Patterns of consumption remained relatively
stable from the 1960s through the 1980s except for
a small increase in the percentage of abstainers
among men and an increase in the proportion of
heavy drinkers among both men and women in
their twenties. There also has been a decrease in
the proportion of abstainers among younger
women, but overall there is no evidence of a con-
vergence in drinking patterns between men and
women. :

The prevalence of alcohol-related problems
among hospitalized persons has been estimated
to be 25 percent. Overall alcohol-related mor-
bidity did not decline during the 1980s. Nearly
half of those diagnosed as having alcohol abuse
or alcohol dependence in the general population,
and two-thirds of those in treatment for alcohol
and other drug problems, have psychiatric
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diagnoses. Overestimation in some categories
may have resulted from the diagnostic methods
used in the study.

The cirrhosis mortality rate has been dropping
since 1973 and in 1985 was the lowest it had been
in 3 decades. There is evidence for similar
declines in cirrhosis mortality in certain
developed countries.

Although the level of alcohol use problems
remained stable between the 1960s and the 1980s,
there were small increases in the prevalence of
symptoms of dependence. Both heavy drinking
and drinking-related problems are associated
with being male, young, and/or single. However,
there is a high degree of remission of problems
with increasing age, paralleling age-related
decreases in heavy drinking.

Drinkng-related problems among women ap-
pear to be associated with role deprivatior: rather
than with role overload or with conflicts resulting
from multiple roles. Women at highest risk for
drinking-related probiems are unmarried but
living with a partner, are in their twenties or
early thirties, and/or have a heavy-drinking hus-
band or partner. Depression and reproductive
problems may precede as well as follow heavy
alcohol use.

The gradual downward trend in alcohol use
by high school seniors during the 1980s con-
tinued through 1988, with declines in nearly all
indicators. However, alcohol use was still disturb-
ingly high: 92 percent of seniors in 1988 had tried
alcohol, two-thirds were current drinkers, more
than one-third were occasional heavy drinkers,
and nearly one-third reported that most or all of
their friends got drunk at least once a week.
During the transition years between adolescence
and young adulthood there appears to be little
continuity in drinking behavior, and drinking
levels tend to decline substantially by age 30.

When changes in consumption patterns occur
among older adults, they are usually decreases.
Thus, there are more abstainers and fewer heavy
drinkers in this age group than in the younger
age groups. The prevalence of drinking-related
problems is lower among older people, although
late-onset heavy drinking may sometimes begin
in response to stressful life experiences. Alcohol-
related health problems are diagnosed in a high
proportion of older patients who have been hospi-
talized for non-alcohol-related causes.

Alcohol abuse and alcohol dependence are
serious problems among the homeless:
Prevalence estimates for current alcohol abuse
and alcoholism range from 20 to 45 percent. The

homeless are at high risk for health problems and
psychiatric disorders, and these are exacerbated
by alcohol abuse.

Each of the four major racial and ethnic minor-
ity groups in the United States encompasses
diverse subpopulations, but each group asa
whole exhibits characteristic patterns of alcohol
use and abuse, and each has specific vulner-
abilities. Although blacks have high rates of
abstention and low rates of heavy drinking, they
are at extremely high risk for health problems in
which alcohol is a factor, such as liver cirrhosis,
heart disease, and carcers of the esophagus,
rmouth, larynx, and tongue. Hispanics, particu-
larly Mexican-Americans, have high rates of
abstinence, high rates of heavy drinking, and a
higher prevalence of drinking-related problems
than other racial and ethnic groups. Asian-
Americans have the highest rates of abstention,
the lowest rates of heavy drinking, and the lowest
levels of drinking-related problems, probably at
least partly because of the flushing response, a
physiological sensitivity to the effects of alcohol.
American Indian and Alaska Native groups vary
widely in alcohol use, but as a whole they have
very high mortality rates from causes thatare, or
are likely to be, alcohol related, such as cirrhosis,
unintentional injuries, homicide, and suicide.

Important areas for future epidemiologic re-
search include continued surveillance of per
capita consumption and liver cirrhosis mortality,
with greater attention to international trends;
standardization of measures for defining levels of
alcohol consumption in order to permit greater
comparability of survey data; clarification of the
diagnostic distinction between alcohol abuse and
alcohol dependence (and more rigorous applica-
tion of this distinction in epidemiologic studies);
more accurate determination of the extent of both
medical and psychiatric comorbidity; more ac-
curate assessment of the impact of alcohol abuse
on mortality; and incrcased emphasis on lon-
gitudinal studies of drinking patierms and
problems, with particular attention to under-
studied subgroups of the population such as
older age groups, women, and racial and ethnic
minorities.
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introduction

The observation that alcoholism tends to run
in families has been confirmed by numerous
reports in the modern scientific literature. For ex-
ample, Cotton (1979), in a frequently cited
review, analyzed 39 familial alcoholism studies
published over a 10-year period. She found sub-
stantial agreement among the studies that an al-
coholic is much more likely than a nonalcoholic
to have a parent or other relative who is alsc ai-
coholic; two-thirds of the studies found that at
least 25 percent of the alcoholics had alcoholic
fathers. Based on her review, Cotton estimated
that, on average, one-third of any samrle of al-
coholics will have at least one parent who is also
alcoholic. Although most of the studies found
high rates of alcoholism among the parents of
alcoholics, several also found high rates among
siblings. Fathers and brothers of alcoholics were
more likely to have alcohol problems than the
mothers and sisters of clcoholics, a fact that
probably reflects the greater incidence of al-
coholism among males. Thus many studies indi-
cate that a major risk factor for devcloping
alcoholism is being the close relative of an
alcoholic.

As in the case of alcoholism, a number of
common pathologies have been found to occur

more frequently in some families than in others,
including cardiovascular, neoplastic, emotional,
and endocrine disorders (Williams 1988). One
cannot, however, interpret such findings in ex-
clusively genetic terms, since genetic factors in
some diseases do not negate the contribution that
environmental factors can make to the risk of
developing such diseases (Williams 1988).

Traits that are familiai may be passed from
generation to generation by genetic factors or en-
vironmental factors. Research has produced
evidence that both genetic and environmental fac-
tors contribute to alcoholism, and the interaction
of genetic and environmental factors is emerging
as a fundamentally important issue in the etinl-
ogy of alcohol problems. As yet, the specific gene
or genes involved have not been identified and
the mechanisins by which genetic transmission
occurs have yet to be defined. Likewise, the
specific environmental risk factors are not
known, although research does suggest possible
childhood antecedents of alcoholism as well as
potential psychological and social mechanisms re-
lated to drinking behavior and to the process of
becoming dependent.

It is most plausible that the relative contribu-
tion of genetics or environment to the expression
of alcohol problems in any given individual will
vary aepending on a number of factors including
the subtype of alcoholism (Cloninger ct al. 1981).
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For example, one form of alcoholism appears to
be highly dependent on genetic factors, another
form appears to require both specific genetic and
environmental factors, and there are also cases of
alcoholism without any obvious genetic factors
(Cloninger et al. 1981).

The discussion begins with a review of recent
studies involving both humans and animals that
collectively point to the influence of heredity in
the establishment of drinking patterns and in sus-
ceptibility to alcoholism. This review is followed
by a discussion of research on psychological and
social factors that influence drinking behavior.
The chapter includes a discussion of possible
heredity-environment intcractions in the develop-
ment of alcoholism, an area that seems likely to
receive much more attention in the future.

Twin and Adoption
Studies

Numerous studies have demonst-ated that al-
coholism tends to run in families and that the pat-
tern is consistent with genetically transmitted
susceptibility. Other explanations, however, are
possible, because the social environment shared
by members of the same family could also
predispose to alcoholism. For this reason, studies
assessing the role of genetics in alcoholism must
minimize or control for environmental variables.
Several different approaches are possible, includ-
ing the study of twins and adoptees. In addition,
animal research permits the study of genetic
transmission of alcohol-relevant traits.

Twin studies are based on the principle that if
a trait (for example, alcohol dependence) has
genetic determinants, then persons who are
genetically identical (identical twin pairs) should
tend to develop more similar drinking patterns
and problems than those who are genetically no
more alike than ordinary siblings (fraternal twin
pairs). Adoption studies are based on the prin-
ciple that children born to alcoholics but adopted
atan early age and raised by others, cvenina
nonalcoholic environment, may have a greater
tendency to abuse alcohol or become alcohol de-
pendent if they have inherited genes that make
them vulnerable.

Twin Studies

One of the earlicst studies of alcoholism in
twins was by Kaij (1960), who found 74 percent
concordance of alcoholism between identical twins.

That is, if one member of a pair of genetically
identical twins was alcoholic, the probability of
the other member’s also being alcoholic was 74
percent. In contrast, concordance of alcoholism
between fraternal twins was only 32 percent. A
higher concordance rate among identical than
among fraternal twins was also found by Hrubec
and Omenn (1981), who reported 26-percen: cor-
cordance of alcoholism in identical twins and
only 13 percent in fraternal twins.

The higher concordance of alcohol dependence
rates among identical twins compared to frater-
nal twins suggests that genetic factors are in-
volved in predisposition to alcoholism. Identical
twins have identical genetic makeup because
they developed from the same fertilized ovum.
Because alcohol dependence more frequently af-
fects both members of identical twin pairs than
both members of fraternal twin pairs, a plausible
explanation is that it arises from shared genetic
vulnerability.

An environmental explanation is also possible.
For example, Partanen et al. (1966) suggested that
part of the concordance of alcohol abuse patterns
between twins arises from their tendency to be
socially closer than nontwin siblings and, there-
fore, presumably more imitative. Other studics
(Kaprio et al. 1979; Kaprio ct al. 1978) have found
that the frequency of social contact is especially
high between identical twins; a study of twin
brothers in the United Kingdom (Clifford et al.
1981) found evidence suggesting that at lcast 20
percent of the variance in alcohol consumption
could be attributed to shared family experiences.

The issue of the coniounding effects of social
contact between twins was addressed in a recent
Finnish study (Kaprio et al. 1987) of concordance
of alcoho! use patterns in adult twin brothers be-
tween the ages of 24 and 49. This study, involving
virtually the entire population of twins in that
age group in Finland (more than 2,800 pairs,
ncarly one-third of whom were identical twins), is
the largest to date on the concordance of drinking
patterns among twins.

Subjects were given a questionnaire to deter-
mine frequency and quantity of drinking, drink-
ing “density” (regularity of drinking at particular
times, such as weekends), frequency of passing
out from drinking, and frequency of social con-
tact between twins, including cohabitation.
Analysis of the data showed that cohabitation or
frequent social contact between twins was indeed
correlated with concordance in their drinking pat-
terns, that identical twins had more social contact
with cach other during adulthood than fraternal
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twins, and that concordance of drinking patterns
was greater between identical twins. However,
greater social interaction did not fully explain the
strongly similar drinking habits of identical
twins, and analytical methods that adjusted for
the contribution of cohabitation and social con-
tact variables revealed a significant genetic con-
tribution to the concordance.

For measures of frequency, quantity, and den-
sity of drinking episodes, genetic factors were sig-
nificant, with heritability estimates ranging from
36 percent to 40 percent (Kaprio et al. 1987).
Genetics was found to play no role in the fre-
quency of drinking to unconsciousness. The in-
vestigators concluded that the greater similarity
in drinking patterns reported by identical twin
brothers cannot be fully explained by their
greater social contact with each other, and that
genetic factors play a significant role in the
similarity of their drinking patterns.

One of the most recent twin studies (Heath et
al. 1989) was also quite large, obtaining drinking
information from a population of more than 1,200
identical and more than 750 fraternal female twin
pairs located through the Australian National
Twin Register. These sample sizes were large
enough to permit a detailed analysis of the inter-
action of genetic and environmental factors in
determining alcohol consumption levels.

In addition to questions about alcohol con-
sumption, the respondents, whose average age
was about 33, were asked for information about
their marital status (which turned out to be a very
influential enivironmental variable) and the
amount of social contact between twins.

Unlike the study of Finnish male twins (Kaprio
et al. 1987), analysis of the Heath et al. (1989) data
gave no evidence that concordance of drinking
habits in these female twin pairs was influenced
in any way by either their frequency of social con-
tact with each other or by their cohabitation. This
finding might reflect gender differences in social
influences on drinking habits or cultural differ-
ences between Finland and Australia.

The most significant finding, however, was a
significant interaction between geneti