
The Special Report to the U.S.
Congress on Alcohol and Health
is updated and submitted to

Congress by the Secretary of Health
and Human Services (HHS) every 3
years. This important document sum-
marizes recent advances in alcohol
research and charts current progress
toward preventing and decreasing
alcohol abuse and alcoholism. As well
as being submitted to Congress, the
report is distributed throughout the
country to researchers, educators,
treatment specialists, and other profes-
sionals interested in the current state
of alcohol research.

Alcohol research has greatly in-
creased our understanding of the bio-
logical, environmental, and social
factors that contribute to alcohol use,
abuse, and dependence as well as
alcohol’s effects on both individuals
and society. This diverse body of
research—spanning disciplines that
include biology, sociology, and eco-
nomics—has advanced through the
application of innovative research
methods and techniques. 

The Ninth Special Report to the
U.S. Congress on Alcohol and Health,
published in June 1997, focuses on
research findings reported since the
1994 publication of the Eighth Special
Report. In his introduction to the report,
National Institute on Alcohol Abuse
and Alcoholism (NIAAA) Director
Enoch Gordis explains how specific
areas of alcohol research have advanced
through the application of new theories
and techniques. For example, the
application of neuroscience to the study
of drinking behavior and addiction has
enabled researchers to learn more about
alcohol’s effects on the brain and to
study the mechanisms of these effects
in new ways.

This article briefly reviews the
topics covered in the Ninth Special
Report and highlights areas in which
new research techniques are being
applied. The remaining articles in this
issue of Alcohol Health & Research
World discuss how innovative research
methods are being applied to specific
areas of alcohol research, which may

or may not be described in the Ninth
Special Report.

EPIDEMIOLOGY

Alcohol epidemiologists collect and
analyze data about the rates of alcohol
use, abuse, and dependence as well as
other alcohol-related problems, includ-
ing morbidity and mortality. Using a
variety of data sources, including alcohol
sales reports, U.S. vital statistics, hospi-
tal records, and surveys, researchers
track alcohol consumption rates and the
problems that can occur with drinking.

Average annual alcohol consumption
per person began to decline in the early
1980’s and continued to drop through
1993, when it reached 2.25 gallons of
alcohol—the lowest level recorded
since 1964. National survey data also
reveal increases in overall abstention
rates and decreases in rates of heavy
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(i.e., five drinks on one occasion at
least once per week) and weekly drink-
ing. Factors thought to contribute to
the decline in per capita consumption
include less tolerant national attitudes
toward drinking, increased societal
and legal pressures and actions against
drinking and driving, and increased
health concerns among Americans. 

Despite the declines in alcohol
consumption, however, alcohol-related
morbidity and mortality remain signif-
icant problems in the United States.
Alcohol is a factor in an estimated 44
percent of all traffic crash fatalities.
Furthermore, young people continue
to be overrepresented in alcohol-related
traffic fatalities. In 1993 drivers ages
16 to 24 accounted for 28 percent of all
drinking driver deaths but represented
only 15 percent of all licensed drivers
in the United States. 

Liver cirrhosis, another significant
cause of alcohol-related deaths, was
responsible for more than 25,000 deaths
in the United States in 1992. Although
the risk of demise from alcohol-related
cirrhosis remains greater for men than
for women and greater for blacks than
for whites, cirrhosis death rates have
decreased steadily among both men and
women as well as whites and blacks
since 1973.

In addition to morbidity and mor-
tality, abusive drinking can also lead to
legal, social, and job-related problems.
Survey data suggest that despite de-
creases in alcohol consumption, specific
drinking patterns, and cirrhosis mortality,
the overall rates of dependence symp-
toms and social consequences did not
change between 1984 and 1990. Among
young people ages 18 to 29 who had
never married and who were unem-
ployed, however, significant increases
in reports of two or more social conse-
quences of alcohol abuse were found
between 1984 and 1990. 

Formal diagnostic systems have been
developed to diagnose the alcohol use
disorders known as alcohol abuse and
alcohol dependence. The Diagnostic
and Statistical Manual of Mental
Disorders (DSM) is one such system.
The most recent edition (i.e., the
Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition

[DSM–IV]) defines alcohol dependence
as a cluster of symptoms that includes
continued drinking despite significant
alcohol-related problems. Alcohol
abuse is defined as repeated drinking
in harmful situations with negative
consequences. Data from a large 1992
U.S. household survey indicated that
approximately 7.4 percent of the people
sampled could be classified, according
to DSM–IV criteria, as engaging in
alcohol abuse, experiencing alcohol
dependence, or both. Prevalence rates
were higher for men than for women
as well as for younger respondents
compared with older ones. 

INFLUENCES ON ALCOHOL USE
AND ABUSE

The factors that influence drinking
behavior are diverse and complex.
Researchers have identified, however,
the basic environmental and genetic
components that contribute to a per-
son’s overall risk for alcohol use and
abuse. Research has shown, for exam-
ple, that alcoholism runs in families
and that genetic factors contribute
substantially to a familial vulnerabil-
ity for the disease. 

Alcoholism is influenced by many
genes located in different areas of a
person’s DNA. Molecular geneticists
are now using a group of techniques
known as positional cloning in an
attempt to identify the specific genes
that contribute to a person’s risk for
alcoholism. This effort is currently
aimed at identifying the relevant chro-
mosomes where the genes may be
located. Researchers have also identi-
fied genes affecting alcohol elimination
(i.e., metabolism) and have shown how
these genes influence drinking behavior
among certain Asian populations. 

Through the use of animal models,
researchers are investigating genetically
influenced biological traits and behav-
iors—including alcohol consumption
and preference, alcohol sensitivity, and
alcohol metabolism—that are believed
to be similar to aspects of human alco-
holism. These traits are called quanti-
tative traits, and a section of DNA
thought to influence a quantitative trait

is known as a quantitative trait locus
(QTL). Once a QTL has been identi-
fied, a gene can be isolated and stud-
ied. This process has been used in
mice to identify the possible location
of genes that influence alcohol con-
sumption, alcohol-induced hypother-
mia (i.e., reduced body temperature in
response to alcohol), and other alcohol-
related responses. 

In addition to genetic influences,
both individual and environmental
factors contribute to drinking behavior
and alcoholism risk. Researchers are
currently exploring the influence of
individual-level factors, such as alcohol
sensitivity, physiological processes in
the brain, personality characteristics,
and cognitive processes. 

A person’s sensitivity to alcohol has
been found to be a heritable risk factor
for alcoholism and a good predictor of
who does and who does not develop
alcoholism. People who are less sensitive
to alcohol’s effects may be at relatively
high risk for alcoholism because they
lack effective feedback mechanisms
that signal overconsumption.

The search for biochemical markers
that can predict alcoholism has led
researchers to examine the role of the
serotonin neurotransmitter system (a
key factor in brain cell communica-
tions) and the enzyme monoamine
oxidase (MAO). MAO is involved in
the breakdown of the neurotransmit-
ters dopamine, serotonin, and norepi-
nephrine, which have been linked to
the risk for alcoholism. Although
some studies have suggested that low
MAO activity is an inherited risk
factor for alcoholism, other studies
have found no such association.

Research suggests that two broad
dimensions of personality are associated
with the risk for alcoholism. One such
personality dimension, known as
behavioral undercontrol, behavioral
disinhibition, or deviance proneness,
is marked by unconventionality, over-
activity, aggression, and impulsivity.
The second personality dimension
associated with alcoholism risk has
been termed “negative emotionality”
and is marked by anxiety and depres-
sion. Researchers studying the cogni-
tive factors that influence alcohol use
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have focused on the effects of alcohol
expectancies (i.e., people’s beliefs
about the anticipated consequences of
drinking). Research has shown that
alcohol expectancies differentiate
alcoholics from nonalcoholics, are
strongly correlated with current and
future drinking, and appear to develop
before exposure to alcohol. 

Environmental factors that influence
alcohol use include cultural norms,
social influences of family and friends,
and stressful life events. Cultural norms
affect personal attitudes about the pro-
priety of drinking and whether, how
much, and when a person drinks. Drink-
ing is also influenced by friends’ and
family members’ drinking habits,
parental standards regarding drinking,
and the extent to which a person has
been exposed to or is experiencing
psychological stress.

ALCOHOL’S ACTIONS ON THE BRAIN

New research techniques have proved
instrumental in advancing the study 
of the mechanisms by which alcohol
produces intoxication, dependence,
withdrawal, and other changes mediated
through the central nervous system. Alco-
hol interacts with and alters the activities
of many different cellular components,
including cell membranes, proteins on
the surface of nerve cells (i.e., neurons)
that recognize neurotransmitters (i.e.,
receptors), chemicals that carry mes-
sages within cells (i.e., intracellular
signaling enzymes), and genes. Because
cell membranes are permeable to alco-
hol, the proteins within neurons are
vulnerable to alcohol’s effects. Among
the proteins affected by alcohol are the
receptors for several neurotransmitters,
including gamma-aminobutyric acid
(GABA), glutamate, serotonin, and
adenosine triphosphate (ATP). 

Alcohol’s actions on GABA and
glutamate receptors contribute to effects
of intoxication including sedation,
incoordination, and anxiety reduction.
Some of alcohol’s effects through
GABA receptors may involve the
alteration of the receptor by the en-
zyme called protein kinase C (PKC).
When PKC alters GABA receptors,

their sensitivity to alcohol increases.
Researchers have studied this result
using the gene knockout technique, an
experimental approach that involves
inactivating genes in mouse cells. Using
gene knockout mice, researchers have
showed that deleting PKC abolishes
alcohol-induced enhancement of GABA
receptor activity. One type of glutamate
receptor, the N-methyl-D-aspartate
(NMDA) receptor, may play a role in
alcohol-related blackouts and other
alcohol-associated memory disorders. 

The ATP receptor and a type of
serotonin receptor known as 5-HT3 are
also sensitive to alcohol. The 5-HT3

receptor has been implicated in alco-
hol’s intoxicating and addictive effects.
In addition, alcohol may produce in-
toxication and dependence in part
through direct or indirect effects on
opioid receptors. 

Within neurons, alcohol may disrupt
multiple elements of intracellular
communication. For example, acute
alcohol exposure enhances the stimu-
lation of adenylate cyclase, an enzyme
necessary for normal cell function.
Chronic alcohol exposure, however,
produces a broadly suppressive effect
on the stimulation of adenylate cyclase
by multiple neurotransmitters.

Alcohol also influences PKC func-
tions. For example, chronic alcohol
exposure may increase the abundance
and activity of PKC and result in a
variety of adaptive changes. In addition,
alcohol stimulation of PKC may con-
tribute to alcohol-associated brain
injury. PKC is responsible for many
cellular activities, including protein
synthesis and the actions of various
membrane proteins. Therefore, alcohol-
induced alterations in PKC activity
can contribute to a wide range of
adaptive responses within the central
nervous system.

Alcohol’s effects on certain genes
and gene products (i.e., protein synthe-
sis) may promote some of the more
enduring alcohol-associated changes
in nerve cell function. Among the
alcohol-responsive genes that have
been identified are those for molecular
chaperones, proteins that regulate the
trafficking of other proteins within cells.
Alcohol also increases the production
of the gene responsible for tyrosine
hydroxylase, an enzyme critical for the
synthesis of the neurotransmitters
dopamine and norepinephrine. Further
research on these and other alcohol-
responsive genes will provide clues
about persistent alcohol-related
changes in the central nervous system. 

NEUROBEHAVIORAL EFFECTS
OF ALCOHOL CONSUMPTION

Recent neuroscientific research has
greatly expanded current knowledge
of the brain structures and functions
affected by alcohol. This knowledge
has subsequently advanced our under-
standing of the links between alcohol’s
effects on the brain and alcohol’s effects
on behavior. Scientists have developed
several animal models and advanced
behavioral and biochemical tests to
study alcohol-seeking behavior and the
genetic and environmental influences
that motivate and reinforce drinking.
Animals selectively bred for alcohol
preference or nonpreference have been
used in various research approaches,
including operant models, conflict tests,
and drug discrimination procedures. 

Researchers have used operant
models—in which animals can obtain
alcohol only by performing a specific
task—to study the “cost” of alcohol (i.e.,
the amount of “work” required to obtain
the drug) as an environmental influence
on alcohol intake. These studies have
shown that the amount of alcohol
consumed can be modified by its cost,
regardless of genetic preference for
alcohol. These studies have also revealed
an association between genetic predis-
position for high alcohol intake and a
greater motivation to work for alcohol.

Conflict tests, in which animals
trained to respond to alcohol as a
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reinforcing stimulus are occasionally
punished (e.g., by the administration
of an electric shock), have been used
to study alcohol’s anxiety-reducing
properties. Such tests have shown that
the stress-reducing actions of alcohol
likely reinforce its continued use and
contribute to the development of alco-
hol dependence.

Drug discrimination procedures
determine the ability of animals trained
to recognize alcohol to differentiate
between alcohol’s subjective effects
(e.g., lowered anxiety and increased
euphoria) and the effects of other
psychotropic drugs. In such tests, the
identification of drugs that can partially
or fully substitute for alcohol, combined
with knowledge of the neurotransmitter
systems affected by those drugs, helps
researchers identify the brain pathways
that mediate alcohol’s behavioral
effects. Studies using drug discrimina-
tion procedures have shown that alco-
hol’s subjective effects are not mediated
by any one neurotransmitter system
but depend on the combined actions
of multiple systems. 

Among the neurotransmitters iden-
tified as mediators of alcohol-related
behaviors are dopamine, serotonin,
GABA, opioids, glutamate, and a new
class of compounds known as neuro-
steroids. Dopamine has been implicated
in both the reinforcement of alcohol-
seeking behavior and the aversive effects
of alcohol withdrawal.

Serotonin has long been associated
with alcohol-seeking behavior in exper-
imental animals and humans. Select-
ively bred alcohol-preferring rats have
reduced serotonin content and fewer
serotonin neurons in areas of the brain
relevant to drug reinforcement than do
non-alcohol–preferring rats. In humans,
alcoholism is associated with a loss of
serotonin neurons and deficiencies in
serotonin synthesis, metabolism, and
receptor function. 

Receptors for GABA and glutamate
appear to play important roles in the
reinforcing actions of alcohol. Neuro-
steroids bind to and modulate the
activity of both GABA receptors and
the glutamate receptor NMDA. Some
neurosteroids that act on the GABA
receptor produce anxiety-reducing and

hypnotic effects, whereas other neuro-
steroids can induce anxiety and con-
vulsions. In addition, neurosteroids
can enhance or interfere with the
effects of glutamate by acting on the
NMDA receptor.

Research involving selectively bred
animals, advanced behavioral analyses,
and new biomedical tests have helped
advance the study of how the diverse
behavioral effects of alcohol may be
linked to alcohol-induced changes in
the brain. Continued research aimed at
identifying brain regions, receptor types,
and interactive effects of neurotransmit-
ter systems affected by alcohol is needed
to better understand the mechanisms
underlying alcohol abuse and alcoholism. 

EFFECTS OF ALCOHOL ON HEALTH
AND BODY SYSTEMS

Excessive alcohol consumption can
cause widespread damage to all tis-
sues and organs of the body. Because
the liver is the primary site of alcohol
metabolism, damage to the liver may
be among the most serious conse-
quences of alcohol abuse. Alcohol has
also been implicated in heart disease,
neuropsychological disorders, endo-
crine system disruption, and immune
system suppression.

Heavy alcohol use may cause liver
inflammation and progressive liver
scarring, leading to cirrhosis. Among
the mechanisms thought to cause
alcohol-related liver damage are the
production of free radicals (i.e., prod-
ucts of alcohol metabolism that can
interact with vital cell components
such as proteins and DNA) and the
release of cytokines (i.e., substances
with inflammatory, scarring [i.e.,
fibrogenic], and growth-promoting
properties). Acetaldehyde, a principal
product of alcohol metabolism, can
attach to cellular proteins, causing
direct damage to liver cells or stimu-
lating inflammatory autoimmune
reactions in liver tissues. These
changes may also stimulate liver cell
collagen synthesis, a process thought
to contribute to fibrosis and cirrhosis.
A promising approach to preventing
fibrosis involves the administration of

polyunsaturated soybean lecithin,
which may promote the breakdown of
hepatic collagen.

Heavy drinking (i.e., consuming
more than four drinks per day) has
been associated with a variety of
harmful effects on the heart and circu-
latory system. Long-term heavy alco-
hol use can disrupt the mechanical
functions of the heart and may cause
progressive functional changes and
tissue damage, leading to heart dis-
ease and heart failure. Excessive
drinking is also associated with high
blood pressure and an increased risk
for coronary heart disease and stroke.
Light to moderate alcohol use, how-
ever, appears to help prevent coronary
artery disease, a condition character-
ized by insufficient blood supply to
the heart.

Prolonged alcohol use is associated
with brain damage and the develop-
ment of neuropsychological disorders.
Among the impairments associated
with alcoholism are deficits in short-
term memory; disrupted cognitive and
motor functioning; poor attention
span; and difficulties with abstraction,
problem-solving, and learning new
information. Brain imaging techniques
have demonstrated that alcoholism
causes structural brain changes. For
example, magnetic resonance imaging
(MRI) and computed tomography (CT)
allow the brain to be viewed inside the
skull. Functional brain imaging tech-
niques, such as positron emission
tomography (PET), detect variables
such as the regional distribution of
blood flow and glucose metabolism
within selected areas of the brain.
Electrophysiological techniques, such
as event-related potentials (ERP),
measure the electrical activity of groups
of nerve cells in various parts of the
brain. In studies of alcoholics, these
procedures have provided evidence of
abnormal brain functioning and brain
shrinkage. Researchers are using
imaging techniques, along with neuro-
cognitive tests, to identify connections
between alcohol-associated structural
changes in the brain and alcohol-
associated cognitive impairment.

Alcohol use has also been found to
interfere with normal endocrine system
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development and function. Research
suggests that chronic alcohol use can
disrupt the secretion of growth hor-
mone, which may cause a variety of
other metabolic and endocrine changes.
In addition, alcohol abuse has been
associated with sexual dysfunction in
both men and women. Hormonal
changes attributable to alcohol abuse
have been linked to diminished libido,
impotence, testicular degeneration,
and decreased fertility in men. In
nonalcoholic men, acute, low-dose
alcohol intake has been found to lower
serum testosterone levels. In women,
the frequency of menstrual distur-
bances, spontaneous abortions, and
miscarriages increases with the level
of drinking, and alcohol abuse has
adverse effects on fertility and sexual
function. Alcohol use may also increase
estrogen levels in women, an effect
that may be related to an observed
association between drinking and an
increased risk for breast cancer.
Alcohol’s adverse effects on repro-
ductive development have also been
demonstrated in animals: Chronic
alcohol exposure in prepubertal rats,
for example, has been shown to delay
the onset of puberty.

Alcohol use, especially abusive or
chronic use, depresses the immune
system by disrupting the function, regu-
lation, and distribution of immune cells.
Prenatal and early postnatal exposure
to alcohol can also disrupt immune
system development. Suppressed
immunity can cause increased suscep-
tibility to bacterial infections, infectious
disease, and cancer. Long-term alcohol
abuse in humans can also contribute to
autoimmune processes that damage
liver tissues.

EFFECTS OF ALCOHOL ON FETAL
AND POSTNATAL DEVELOPMENT

Prenatal alcohol exposure can cause a
variety of harmful effects in the exposed
fetus, ranging from a characteristic
pattern of observable birth defects and
mental impairment to more subtle
cognitive and behavioral dysfunctions.
Fetal alcohol syndrome (FAS) is the
most severe birth defect resulting from

prenatal alcohol exposure. People who
exhibit some of the attributes of FAS
but do not fulfill the diagnostic criteria
for this condition are described as
having “alcohol-related birth defects”
(ARBD) or “fetal alcohol effects”
(FAE). Although standardized criteria
have been developed to diagnose
FAS, clinicians and researchers have
difficulty identifying people with this

condition. Perhaps the greatest problem
in diagnosis is that none of the charac-
teristic abnormalities are specific to
FAS. An otherwise healthy person may
display one or two of the diagnostic
traits. The characteristic facial abnor-
malities can be subtle and difficult to
recognize, and they can change as a
person ages. 

Researchers are evaluating the use
of computer-assisted techniques to aid
in FAS diagnosis. Using a computer-
based analysis of facial photographs
of 7-year-old children who were ex-
posed prenatally to heavy drinking,
researchers have been able to quanti-
tatively define the characteristic FAS
face of this age group. Other approaches
that may improve FAS diagnosis
include the development of a specific
behavioral profile for people affected
by prenatal alcohol exposure and the
use of brain imaging techniques to detect
markers of alcohol-induced injury.

Studies among adolescents and
adults with FAS suggest that the
deficits associated with the disorder
are pervasive and enduring. Although
many of the physical characteristics
associated with FAS become less
prominent as the affected person
reaches puberty, intellectual problems
persist, and behavioral, emotional, and
social problems become more pro-
nounced. Children with FAS and
ARBD are often described as being
hyperactive and impulsive and having

short attention spans. Behavioral
problems, such as poor judgment,
failure to consider the consequences
of one’s actions, and difficulty per-
ceiving social cues are common, even
among children who are not consid-
ered retarded according to IQ scores.

The relationships between the
quantity, frequency, timing, and pattern
of maternal drinking and the outcomes
observed in children exposed to alco-
hol prenatally have been addressed by
studies that track such children over
time. Some of these studies have found
an association between prenatal alco-
hol exposure and growth deficits at
birth. Slower growth has been found
to persist in 6- to 8-month-old infants
and in children up to age 6. These
studies have also revealed attention
deficits, slower reaction times, and
poorer academic performance among
alcohol-exposed children.

Research has not yet fully explained
how the amount and timing of alcohol
exposure and maternal drinking pat-
terns disrupt particular stages of fetal
development. Several studies have
found that maternal drinking during
the first trimester is associated with
facial anomalies in children. Alcohol-
induced neurobehavioral effects may
also be related to certain periods of
exposure. Heavy maternal drinking
during the first and second trimesters,
for example, seems to increase the
occurrence of delayed language devel-
opment in children. Studies assessing
the relationship between the amount 
of maternal drinking and fetal effects
suggest that physical development is
disrupted at a considerably higher
dose of alcohol than is cognitive 
function.

Because alcohol-related birth defects
are entirely preventable with maternal
abstinence from alcohol during preg-
nancy, prevention is an important
research issue. Researchers are attempt-
ing to develop multilevel strategies
that consider the many factors that
influence drinking in different racial,
ethnic, and socioeconomic groups.
These strategies include community
education to heighten awareness of
the risks of drinking during pregnancy,
approaches to effectively identify
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women whose drinking places them at
risk for adverse pregnancy outcomes,
and strategies aimed at intervening
with individual women who are prob-
lem drinkers and thus at greater risk
for prenatally exposing their children
to alcohol.

Animal models of alcohol-induced
birth defects have been important
tools in the study of the risk factors,
mechanisms, and consequences relat-
ed to prenatal alcohol exposure.
Animal models allow researchers to
conduct controlled experiments of
how alcohol acts on a fetus, how other
influences associated with alcoholism
in humans contribute to the adverse
outcomes of prenatal exposure to
alcohol, and how FAS and ARBD can
be treated or prevented. Such experi-
ments have shown that peak maternal
blood alcohol concentration (BAC)
determines the likelihood and severity
of alcohol-induced birth defects.
Therefore, both the total amount of
alcohol consumed and the pattern of
drinking are important factors that
influence fetal outcomes. In addition,
animal studies have demonstrated that
the period(s) during pregnancy when
alcohol concentrations are high has an
important influence on the develop-
ment of birth defects associated with
prenatal alcohol exposure.

Animal studies of the effects of pre-
natal alcohol exposure on the developing
brain show that such exposure can cause
dramatic anatomical changes in the
fetal central nervous system by altering
cell growth, migration, and differenti-
ation. The amount, duration, pattern,
and timing of exposure can influence
specific neuroanatomical outcomes.
These studies also show that prenatal
alcohol exposure affects the develop-
ment and function of neurotransmitter
systems in the brain, including the sero-
tonin, dopamine, acetylcholine, gluta-
mate, and GABA systems.

EFFECTS OF ALCOHOL
ON BEHAVIOR AND SAFETY

A large body of research has shown that
alcohol use and abuse both directly and
indirectly influence a variety of human

behaviors with potentially serious con-
sequences. More than 100,000 deaths
annually in the United States result
from alcohol-related causes, including
traffic crashes, falls, fires, and drown-
ings. Drinking also has been associated
with high-risk sexual behavior, family
and marital violence, homicide, physical
assault, and other criminal behaviors. 

Alcohol and injury may interact in
two ways. First, the context and place
in which drinking occurs may contribute
to an increased risk for injury. For
example, drinking in bars, where the
risk of assault may be high, likely
exposes a person to more hazardous
circumstances than does drinking at
home. Alcohol may also contribute to
injury through direct biological effects
on perception and responsiveness to
potential hazards. Data on alcohol-
related nonfatal injuries come largely
from emergency room studies, which
provide information about the types of

injuries treated, patients’ BAC’s, 
patients’ demographic characteristics,
and self-reported drinking before and
after an injury. Coroner reports are the
main source of information on alcohol-
associated fatalities and can be used 
to compare alcohol involvement in
different types of injuries and across
demographic characteristics. 

Although a large proportion of
traffic crash fatalities involve alcohol,
this rate is declining. From 1983 to
1993, the proportion of fatal crashes
that involved alcohol decreased 26
percent. The number of drivers ages
16 to 24 killed in alcohol-related traffic
crashes decreased by 40 percent be-
tween 1977 and 1993. This decline is
attributed to the adoption of legislation
in 1977 that raised the minimum legal
drinking age to 21. Between 1977 and
1993, the number of male drivers of

all ages involved in alcohol-related
crashes decreased 22 percent, whereas
the number of female drivers involved
in such crashes increased by 18 percent.
Despite this trend, the total number of
fatal traffic crashes involving women
drivers who were legally intoxicated
(i.e., having a BAC of 0.10 or greater)
has remained far below that of men.

Direct links between alcohol and
other types of injuries, such as those
associated with aircraft crashes, fires
and burns, boating accidents, and vio-
lence, are less clear. Simulated flight
experiments have documented alcohol’s
adverse effects on pilots’ planning,
performance, and vigilance, but the
epidemiological evidence for alcohol’s
role in airplane crashes is limited. 

Alcohol use may be a significant
risk factor in drownings and in other
fatal or nonfatal injuries that occur on
or near water. Drinking has been shown
to affect a person’s ability to operate
vessels and boating equipment and to
contribute to physiological changes
that reduce the probability of survival
in or near water. Boat passengers who
drink alcohol are also at increased risk
of injury, regardless of the drinking
behavior of the boat operator. Because
alcohol impairs balance and motor
function, a passenger could be at risk
for falling overboard, even when the
boat is drifting or being operated
safely. Alcohol may also contribute to
diving accidents that result in spinal
cord injury.

Alcohol use may contribute to
injuries caused by burns and fires by
causing drowsiness and increasing the
risk of falling asleep while smoking.
The effects of alcohol may also reduce
awareness of smoke and fire alarms
and may impair one’s ability to escape
from a burning building by increasing
disorientation associated with smoke
and panic. In addition, drinking may
affect the outcome of burn injuries.
Burn patients with positive BAC’s
have been shown to have higher fatality
rates than patients without detectable
blood alcohol.

As stated earlier, a strong relation-
ship has been found between alcohol
and various types of violence, including
homicides, suicides, and spousal abuse.
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Internal processes, such as biological
impulses, may interact with alcohol to
predispose a person to violence. External
events, including situational factors,
are thought to stimulate cognitive
mechanisms that influence alcohol-
related violence. These mechanisms
may involve expectations about alco-
hol’s effects or changes in perception
and cognitive processing that accom-
pany alcohol consumption. 

A review of studies examining the
link between drinking and homicide
found that in most cases, more than 60
percent of homicide offenders were
drinking at the time of the offense.
One study of the association between
alcohol and suicide found that nearly
36 percent of suicide victims had a
positive BAC. 

Alcohol is also present in a sub-
stantial proportion of domestic vio-
lence incidents. Researchers have
suggested that alcohol contributes to
aggression by increasing sensitivity to
pain and frustration. In addition, alcohol
may impair problem-solving ability
through effects on the brain’s frontal
lobe. People given alcohol have been
shown to display increased sensitivity
to electric shocks compared with persons
given a placebo. Furthermore, intoxi-
cated persons exposed to a frustrating
event have been found to experience
stronger frustration and react with more
aggression than sober people exposed
to the same event.

Drinking has also been associated
with risk-taking and sensation-seeking
behavior among both adolescents and
adults. Several researchers have sug-
gested that drinking, risk taking, and
sensation seeking may be part of a
broader personality style of behavioral
undercontrol. People with such traits
may be more likely to participate in
various alcohol-related risky behav-
iors, such as drinking and driving and
unprotected sexual activity. Risky
driving, including drinking and driving,
is more prevalent among younger than
older drivers. Research suggests that
drinking and driving may be part of a
larger constellation of problem behav-
iors in young adulthood. The prevalence
of drinking and driving among high
school students was found to increase

significantly with the frequency of
drinking and with the frequency of
binge drinking. In addition, the preva-
lence of drinking and driving was found

to be higher among students who used
alcohol and other drugs compared
with those who only used alcohol.

Drinking has been associated with
high-risk sexual behavior among both
young people and adults. Alcohol has
disinhibiting effects that may increase
the likelihood of unprotected sex, which
in turn can facilitate the spread of the
human immunodeficiency virus (HIV)
and other sexually transmitted diseases.
Research has also found that people
who met the diagnostic criteria for
alcohol abuse or alcohol dependence
or who were heavy or binge drinkers
had an increased risk of exposure to
HIV and of developing AIDS. 

ECONOMIC ASPECTS OF ALCOHOL
USE AND ALCOHOL-RELATED
PROBLEMS

Recent research has explored the
influence of economic factors on
alcohol consumption and on various
alcohol-related problems. For example,
researchers studying the determinants
of alcohol consumption have concluded
that the consumption of beer, wine, and
distilled spirits declines in response to
increases in the prices or taxes associ-
ated with these beverages. Other studies
in this area suggest that drinkers with
the highest consumption levels may
be much less sensitive to price changes
than are drinkers who consume at more
moderate levels. Research also indicates
that increases in alcoholic beverage
taxes and prices are associated with

reductions in motor vehicle fatalities,
especially among young drivers. 

Studies of the influence of alcohol
advertising on drinking and alcohol-
related problems have produced in-
consistent findings. Although some
recent studies found no significant
link between advertising and con-
sumption levels, one investigation
found that increases in alcohol adver-
tising could be linked to increases in
traffic fatality rates.

Research on the economic aspects
of alcohol use and abuse has also
examined the effects of drinking and
problem drinking on the labor market.
Studies of the effects of alcohol con-
sumption on earnings have found that
both heavy drinkers and people who
abstain from alcohol have lower earn-
ings than do people who drink moder-
ately. Alcohol abuse and alcohol
dependence, however, have generally
been found to have pronounced nega-
tive effects on earnings and income
levels. Recent research suggests that
alcohol problems may have indirect
effects on earnings and employment
by influencing educational achievement
and marital status. For example, fre-
quent drinking in high school has been
associated with fewer years of col-
lege completion.

Substantial progress has been made
in recent years toward specifying and
estimating important policy-relevant
economic relationships. Recent
methodological advances, such as
theories of advertising behavior and
improved statistical and analytical
techniques, have allowed more ambi-
tious research in these areas. The use
of new data sources will allow more
detailed study of these issues and
more meaningful economic analysis
of the behaviors associated with alco-
hol use and abuse.

PREVENTION OF ALCOHOL
PROBLEMS

The prevalence of social and health-
related problems associated with alcohol
use highlights the need for prevention
strategies. Prevention researchers target
individual drinkers as well as social
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and physical environments in which
drinking occurs. Individual-level
approaches aim to change people’s
beliefs or attitudes about alcohol,
strengthen individual psychological
and social abilities, or restructure
environments to reduce the risk for
alcohol-related problems. 

Many individual-level programs are
school-based, because schools offer
access to a large target audience of cur-
rent and potential young drinkers. Such
programs aim to decrease the preva-
lence and level of drinking among
youth, with the goal of preventing
alcohol abuse later in life. Over the past
20 years, researchers have developed
a variety of school-based programs,
many of which were found to have
limited effectiveness. More recent pro-
grams, however, designed and imple-
mented with greater scientific rigor and
improved methodologies, have demon-
strated promising results. For example,
the Alcohol Misuse Prevention Study
(AMPS), a program designed to help
young people resist factors leading to
alcohol consumption, was shown to be
especially effective for high-risk sixth-
graders. The positive effects of AMPS,
which persisted through grade 12, were
produced partly by reducing adoles-
cents’ vulnerability to peer pressure. 

Young people have consistently been
found to believe that alcohol use is more
prevalent among their peers than it
actually is. Programs designed to cor-
rect these misperceptions have been
useful in reducing drinking among
youth. Students exposed to this type
of education within the Adolescent
Prevention Trial, a program that com-
pared this strategy with training to
resist peer pressure, had significantly
lower alcohol use than those exposed
to other components in the program. 

Environmental-level prevention
efforts either consider the physical and
social factors regulating exposure to
alcohol or mediate the risk that drinking
poses to a person. Such approaches
include warning labels, strategies that
seek to limit both alcohol availibility and
drinking and driving, and community-
based prevention programs.

Beginning in 1989 warning labels
were required by law for all alcoholic

beverage containers. Studies have
shown that awareness of the warning
labels increased over time and that
regular drinkers were more likely than
other drinkers to be aware of the la-
bels. The labels were found to have
only modest effects on risk percep-
tions and drinking practices, however.
Further research has suggested that
more prominent placement and
stronger wording of the warnings may
improve both users’ awareness and
the overall effectiveness of the labels. 

Interventions and policies that affect
alcohol availability may alter levels of
alcohol consumption and alcohol-
related problems. Several studies have
shown that when States enact policy
changes that eliminate alcohol retail

monopolies and introduce licensed
private sales outlets, the sales and con-
sumption of alcohol increase substan-
tially. Privatizing alcohol distribution
systems often alters alcohol availability
by increasing the number of stores,
lengthening sale hours, and increasing
advertising and promotion. 

Laws establishing 21 as the mini-
mum legal drinking age were designed
to limit alcohol availability to youth.
Although many underage youth still
drink, research has shown that these
laws have been effective in reducing
youth drinking and related problems,
such as traffic crashes.

Various prevention strategies have
been developed to target drinking and
driving, a problem that contributes to
about 45 percent of all traffic crashes
in the United States. These strategies
include legal approaches, such as lower
allowable BAC’s for young drivers,
and voluntary approaches, such as free
taxis and designated-driver programs.
Lowering the allowable BAC for young

drivers was found to result in a 16-
percent decline in the proportion of
fatal single-vehicle nighttime crashes
among young drivers. The Wichita
Ride Service Program, which provided
free taxi rides during the winter holiday
season to visibly intoxicated persons,
was found to effectively deter poten-
tially impaired drivers. One evaluation
of the designated driver strategy found
that fraternity members who agreed to
appoint designated drivers often forgot
to do so and when they did, the desig-
nated drivers typically drank alcohol,
although less than they usually would. 

Communitywide prevention pro-
grams combine multilevel prevention
approaches to address a range of pop-
ulations and risk behaviors. Such
programs target the social, political, and
economic factors that contribute to prob-
lem drinking. Some communitywide
programs have been found to effectively
increase awareness, public support for
alcohol prevention, and related atti-
tudes. For many of these programs,
however, changes in drinking behavior
or in the prevalence of alcohol-related
problems appear to be temporary.

TREATMENT OF ALCOHOLISM
AND RELATED PROBLEMS

Considerable progress has been made
in recent years in several areas of alco-
holism treatment. In 1994 the American
Psychiatric Association published its
revised diagnostic manual, DSM–IV,
which includes substantive changes in
the diagnostic criteria for alcohol
dependence and alcohol abuse. Current
research on the impact of these changes
and comparisons with other widely used
diagnostic systems will provide practical
information to guide clinical decisions
as well as government and insurance
company policies concerning reimburse-
ment for different types of treatment.

Formal diagnosis of alcohol use
disorders includes patient assessment,
which involves the use of interviews
to determine characteristics that may
affect treatment choice and treatment
prognosis. In biomedical research, a
new emphasis has been placed on the
patient’s quality of life as an outcome
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measure for treatment. This new focus
has been applied in the alcoholism
treatment field through the use of
specialized assessment instruments
that measure intra- and interpersonal
functioning and related areas pertinent
to alcoholism recovery. Among the
factors thought to be important predic-
tors of treatment success or failure 
are subjective well-being; drinking-
related beliefs; patient readiness to
change; and alcohol-related expectan-
cies, social functioning, and social
support for drinking or abstinence.

A treatment approach known as
brief intervention is currently being
offered to people who are alcohol
abusers but do not meet the criteria for
alcohol dependence. Brief interven-
tion involves the early detection of
harmful substance use before any
physical dependence has developed.
This approach differs from most alco-
hol treatments for several reasons.
Brief intervention generally is restrict-
ed to four or fewer sessions and is
usually performed in a treatment set-
ting not specific for alcoholism—
typically a primary health care setting.
In addition, it is usually performed by
personnel who are not specialists in
addiction treatment. The goal of the
intervention—which generally con-
sists of short, face-to-face conversa-
tions between the patient and a health
care worker or counselor—may be
moderate drinking rather than absti-
nence. Research shows that brief
interventions can be effective, but
further evaluation is needed to identi-
fy the types of patients best suited for
this treatment method.

Progress has continued in the de-
velopment of pharmacological treat-
ments for alcoholism. Medications
being tested for alcoholism treatment
include detoxification agents to man-
age alcohol withdrawal, alcohol-
sensitizing agents to deter patients
from drinking, and anticraving agents
to reduce the hunger for alcohol and
the risk of relapse to drinking. 

Interventions to prevent relapse to
drinking are an important component
of treatment. Research suggests that
positive and negative expectancies
about the effects of alcohol are impor-

tant influences in posttreatment drink-
ing decisions and that expectancies
should be addressed in treatment.

The appropriateness of controlled
drinking—an approach that limits
drinking rather than insists on absti-
nence—as a therapeutic goal for alco-
holism treatment remains highly
controversial in the United States. A
number of patient characteristics in-
fluence whether this strategy is appro-
priate, including severity of dependence,
extent of drinking history, psychologi-
cal dependence, previous treatment,
and current liver damage. Research
has demonstrated successful mainte-
nance of controlled drinking by a
small subset of treated patients. Those
patients with less severe dependence
symptoms and those who reject the
label of alcoholic and the goal of
abstinence at treatment outset seem
most likely to be successful in achiev-
ing long-term asymptomatic drinking. 

ALCOHOL HEALTH SERVICES
RESEARCH

Alcohol health services research exam-
ines the effectiveness of alcoholism
treatment and prevention in real-world
settings. This research effort evaluates
the influences of individual, organiza-
tional, and financing factors on access
and cost-effectiveness of treatment. The
goal of this emerging area of research
is to improve the accessibility, quality,
effectiveness, and cost-effectiveness
of prevention and treatment. Alcohol
health services research is taking place
within a context of dramatic shifts in
the organization and financing of
health care in general. This state of
flux presents difficult methodological
and theoretical challenges. Most pub-
lished work in this area is based on
research conducted before changes
occurred in the health care system and
provides baseline information that will
help researchers assess new approaches. 

Many studies have focused on the
availability of alcohol treatment ser-
vices, both generally and to different
population groups. Based on data
from the National Drug and Alcoholism
Treatment Utilization Survey, the

number of alcohol-only and alcohol
and other drug treatment facilities
increased by nearly 150 percent be-
tween 1982 and 1993. From 1982 to
1992, the percentage of programs
offering specialized services for wom-
en also increased. 

Among the factors shown to influ-
ence entry into treatment are gender,
age, marital status, and ethnicity. For
women, factors predicting entry into
treatment include being older, unmar-
ried, and white and having a lower
level of education, employment, and
income. For men, the relevant factors
include having experienced alcohol-
related social consequences, being
older, and belonging to an ethnic
minority. Access to treatment may not
be equal across ethnic groups. For
example, national data show that the
percentage of Hispanics in public
alcohol treatment programs is lower
than the overall rate of drinking prob-
lems in that population, whereas the
percentage of African-Americans in
such programs is higher than the rate
of alcohol problems in that group.

Managed care has limited treat-
ment costs by restricting unnecessary
care. Initially, managed care affected
only private treatment. Recently, State
and county systems, as well as public
insurance programs, have begun to
adopt similar approaches. In addition,
managed care organizations have
made a pronounced effort to reduce
the use of inpatient services because
they are more expensive than out-
patient services. 

Cost-effectiveness is an important
issue in alcohol health services research,
but only a few studies have addressed
this topic. One study has suggested that
brief motivational counseling was the
most cost-effective treatment modality
among several approaches that were
evaluated and that aversion therapy was
among the least cost-effective. Several
investigations have shown that out-
patient treatment is at least as effective
as inpatient treatment. Further
research on matching treatment to
need, on treatment effectiveness, and
on evaluating different organizational
systems for structuring treatment will
help guide the development of future
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services and establish priorities for
insurance coverage. 

CONCLUSION

The Ninth Special Report to the U.S.
Congress on Alcohol and Health
summarizes the current state of alcohol
research and presents the progress that
has been made in understanding alcohol
abuse and alcoholism since the 1994

publication of the Eighth Special
Report. Research across a broad range
of disciplines continues to improve
our understanding of the factors that
contribute to alcohol use, abuse, and
dependence as well as the effects that
alcohol use has on both individual
people and society. Further research
advances in these areas will lay the
foundation for future investigation
into the causes, treatment, and preven-
tion of alcohol-related problems.

ORDERING INFORMATION

The Ninth Special Report to the U.S.
Congress on Alcohol and Health is
sold for a cost-recovery fee of $11,
including shipping and handling,
within the continental United States.
The order form for the Ninth Special
Report can be downloaded from 
NIAAA’s Internet Web site
(http://www.niaaa.nih.gov).  ■
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Drinking and Your Pregnancy. A short pamphlet to answer common
questions about alcohol consumption during pregnancy. Describes the
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syndrome. Includes resources for help and additional information.

How to Cut Down on Your Drinking. The companion brochure to
NIAAA’s The Physician’s Guide to Helping Patients With Alcohol
Problems. Presents tips for those who are acting on medical advice to
reduce their alcohol consumption. Includes a list of resources for treatment
and additional information.
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