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Dramatic developmental changes unfold as individuals mature
from birth to childhood, from childhood to adolescence,
and from adolescence to early adulthood. These include
physiological changes—such as physical growth, brain
development, and puberty—as well as psychological and
social changes—such as an evolving sense of self, forming
more mature relationships with friends, and transitioning

from middle school to high school.

Developmental changes factor into underage drinking. For
example, as a high school student transitions to college, he
or she may experience greater freedom and autonomy, creating
more opportunities to use alcohol. Underage drinking also
can influence development, potentially affecting the course
of a personss life. For example, alcohol use can interfere with
school performance and/or negatively affect peer relationships.

This Alcohol Alert examines the complex relationship between
underage drinking and development: how developmental
factors influence drinking, the social and physical conse-
quences of alcohol use, and how various developmental
stages can be specifically targeted to design more effective
measures for preventing or treating underage drinking.

KEY STAGES IN HUMAN
DEVELOPMENT
As children mature, they achieve key developmental mile-

stones such as changing the way they relate to parents and
peers, beginning school and moving through different grades

“Chronic heavy drinking during
adolescence has been linked to

cognitive deficits and alterations
in brain activity and structure.”
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and school settings, undergoing puberty, gaining greater
independence, and taking on more responsibilities. These
milestones may come earlier for some individuals than others,
depending on how quickly they mature, but tend to corre-
spond, in general, to certain ages and developmental stages:

* Prenatal: prior to birth

* Ages 0—10: childhood

* Ages 10-15: early to mid-adolescence

* Ages 16-20: late adolescence

* Ages 21-25: transition to early adulthood

Each stage in development carries risks for alcohol use and

its consequences. Studies show that alcohol use typically begins
in early adolescence (ages 12—14) (1) and that between ages 12
and 21, rates of alcohol use and binge drinking' increase sharply
before leveling off in the twenties (see figure, page 3) (2).

How DEVELOPMENTAL FACTORS
INFLUENCE DRINKING AND RISK
FOR DRINKING

Researchers are investigating the complex relationship
between developmental factors and alcohol use to better
understand how the risks for drinking and alcohol-related

problems emerge across development.

Personality and Behavior. Aspects of personality/temperament
and certain behaviors that are evident early in life—often
before children enter elementary school—such as antisocial
behavior, poor self-regulation, poor self-control, anxiety, a
tendency toward depression, and shyness may predict initia-
tion of alcohol use in early adolescence, as well as future heavy
use and alcohol use disorders (AUDs) (3,4). Individuals with
the most persistent personality and behavior problems are
those most likely to experience more chronic

and severe forms of AUDs in adulthood (5).

Family Dynamics. Family dynamics also factor
into a child’s risk for underage drinking. When
parents respond well to their child’s needs,

! Binge drinking is defined as consuming five or more drinks in a
row for men and four or more drinks in a row for women. Source:
http://www.collegedrinkingprevention.gov.



that child is better able to regulate his or her emotions and
behavior (6). The most effective family environments are
characterized by greater warmth, moderate discipline, and
limited stress (7). Conversely, parents who are depressed,
antisocial, or aggressive toward their children or who create
a family atmosphere marked by conflict may hinder their
child’s ability to regulate and control his or her own behavior (8).
Problems with behavioral control, in turn, increase the risk
for involvement with alcohol and other drugs (AODs).
Early exposure to AOD use by parents and siblings also
increases the risk for underage alcohol use.

Peer Relationships and Culture. As they mature, adolescents
place increased importance on peer relationships. Peers who
drink may encourage experimentation with alcohol use (9).
This experimentation can have potentially dangerous con-
sequences. Yet, as researchers note, the increased risk-taking
and experimentation that is characteristic of adolescence
marks an important developmental progression, as individuals

begin to form their own identities and to develop strong
bonds with peers (10).

Gene—Environment Interaction. Research suggests that the
interaction of inherited and environmental factors strongly
influences drinking behavior and that their relative influence
varies across adolescence (11). For example, the initiation
of alcohol use is tied more to environmental than to genetic
influences. In contrast, across mid- to late adolescence, the
relative influence of genetic factors on underage drinking
increases, although there are important individual differences (12).
Some of the genetic factors that influence problem drink-
ing are specific to alcohol, whereas others influence a range
of behaviors that reflect a general lack of impulse control in
late adolescence and early adulthood (13).

Adolescent Brain Development and Gaps in Maturity.
All regions of the brain do not mature at the same time or
at the same pace. For example, a region deep within the
brain that governs emotions and mediates fear and anxiety
(i.e., the limbic system) matures in early adolescence. Its
development is believed to be triggered by the hormones
that set puberty in motion. In contrast, the frontal cortex—
the region responsible for self-regulation, decisionmaking,
and behavioral control—develops more gradually, as a
result of age and experience. This creates a period of time
during adolescence in which emotions are heightened, but
the ability to regulate these emotions and regulate one’s
behavior still is developing. Some researchers believe this
differential maturation of brain regions may contribute

to the increased risk-taking behavior common during
adolescence (14—16).

Differences in Sensitivity to Alcohol. Research with animals
suggests that compared with adults, adolescents are less
sensitive to the negative effects of alcohol intoxication—
such as sedation, hangover, and loss of coordination—but

are more sensitive to the way alcohol eases social situations (17).
Because human adolescents may be less sensitive than adults
to certain aversive effects of alcohol, they may be at higher
risk for consuming more drinks per drinking occasion. This
developmental phenomenon may help explain why adolescents
are able to drink larger amounts of alcohol (as in binge
drinking) without experiencing the same levels of physio-
logical effects (such as sleepiness and poor coordination)

as adults.

How DRINKING CAN
INFLUENCE DEVELOPMENT

The immediate, short-term, and long-term effects of alcohol
vary with developmental period.

Prenatal. The developing embryo and fetus are particularly
vulnerable to the adverse effects of alcohol. Prenatal exposure
to alcohol can result in a wide range of physical abnormalities,
growth retardation, and nervous system impairments
(collectively referred to as Fetal Alcohol Spectrum Disorder;
the most severe form of this disorder is called Fetal Alcohol
Syndrome) (18).

Childhood and Adolescence. Underage drinking can inter-
fere with school attendance, disrupt concentration, damage
relationships with parents and peers, and potentially alter
brain function and/or other aspects of development, all of
which have consequences for future success in such areas as

work, adult relationships, health, and overall well-being (19).

A person who begins drinking early in life also is more
likely to become a heavy drinker during adolescence and
to experience alcohol abuse or dependence on alcohol in

adulthood (20,21).

In addition, chronic heavy drinking during adolescence
has been linked to cognitive deficits and alterations in
brain activity and structure (22,23). It is unclear, however,
whether these deficits resulted from alcohol consumption
itself or existed prior to the initiation of drinking and may
in fact have contributed to that individual’s alcohol use
(24). It is also unknown if and to what extent these deficits
will resolve with abstinence or decreased drinking. Human
studies (25—27) have shown, however, that adolescents are
more vulnerable than adults to alcohol-related effects on
memory. Additionally, evidence from rodent studies of
binge-type drinking suggests that adolescent animals are
more vulnerable than adults to brain damage (28).

Late Adolescence. Across multiple studies, there seems to
be a strong relationship between drinking in later adolescence
and in early adulthood. Research also shows that people
who drink heavily in late adolescence are more likely than
others to be diagnosed with an AUD later in life (29). In
addition, alcohol use in late adolescence is associated with a



Past-Month Alcohol Use (any, binge, heavy) by Age

shown effectiveness in delaying the initiation
of alcohol use and reducing drinking during

the teenage years.

For adolescents aged 1015, family-focused
interventions have shown considerable prom-

ise (32). Interventions for this age-group can

be either home based or administered in small
groups, and analysis indicates that small-group
interventions show relatively stronger evidence
of effect than home-based interventions.
Family-focused interventions have not shown
this same degree of effectiveness for older ado-
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**Heavy Drinking is defined as five or more drinks on an occasion on five or more

have shown some success (33).

School-Based Interventions. Unlike family-
based approaches, which tend to focus on

number of other serious problems in adulthood, including
drug dependence, antisocial behavior, and depression
(29-31), although evidence of this latter association has
been inconsistent (31).

PREVENTION

The harmful consequences of alcohol use underscore the
importance of evidence-based preventive interventions and
policy measures for preventing underage drinking. Preventive
interventions may target every member of an eligible popu-
lation or a particular subpopulation with a higher risk of
problems, including AUDs. Findings from a recent review
by Spoth and colleagues (32) of relevant intervention studies
are summarized below.

Family-Focused Interventions. These interventions typically
address a range of risk and protective factors associated with
life within a family. For instance, do parents carefully monitor
the child’s activities, are they “close” (i.e., bonded) to the
child, do they practice effective discipline, and are they
involved in the child’s home life and school? Many family-
focused interventions have been aimed at families with
preschool-aged children and have focused on improving
parent—child relationships, decreasing aggressive behavior,
and enhancing the children’s social and psychological readiness
to make the transition to school. Most studies evaluating
these interventions have concentrated on the effectiveness
of these measures in curbing aggressive behavior. Only one
preschool program evaluated alcohol use later in life and
showed reduced drinking by participants when they reached
their teen years (32).

Few family-focused interventions for elementary school—
aged children have been implemented and assessed, although
interventions for this population often have family and
school components (32). Several of these interventions have

strengthening parenting skills and parent—
child relationships, school-based approaches focus on life
skills, peer refusal skills, role-playing, strengthening positive
peer relationships, and providing accurate information on
how many children actually use alcohol. Such interventions
have been shown to significantly reduce aggressive and
disruptive behavior in younger children, as well as early
initiation and progression of alcohol use in adolescents (32).
However, many studies have important limitations, including
not following children long enough to evaluate eventual
alcohol use. Among the programs reviewed, there were no
effective interventions with children in later elementary school
years (i.e., grades 3 to 5) with respect to early alcohol use.
Similarly, the researchers found only two promising school-
based interventions targeted to high school students (32).

Multidomain Interventions. As the name implies, these
interventions address several aspects of an adolescent’s life
(e.g., the individual, family, school, and community/
environment) and typically focus on younger adolescents.
Research indicates that these interventions can be effective,
but there is a need for further research to develop and assess
such interventions for older adolescents (34). In addition,
there are challenges to large-scale implementation of these
programs, including the extensive resources required to
sustain quality implementation (32).

Policy-, Law-, and Environmentally Focused
Interventions. These types of interventions typically focus
on older adolescents. The review by Spoth and colleagues (32)
did not find any effective policy interventions aimed at
adolescents younger than age 16, nor did it identify policy
interventions that could be shown to delay initiation of
alcohol use or reduce alcohol use among younger adolescents.
For older adolescents, several interventions have shown
promise, including those focused on reducing the sale of
alcohol to minors, increasing identification checks (“carding”)
by vendors, and reducing the community’s tolerance of the



sale of alcohol to minors and of underage drinking in general.
However, studies assessing the effectiveness of these measures
often did not investigate alcohol use outcomes specifically,

or they involved so few communities that it is impossible to
say if these measures would be effective for all communities.

One policy that has been extensively studied is the effective-
ness of laws raising the minimum legal drinking age from
18 to 21. Most studies have found a positive effect on health
and safety when the minimum drinking age is increased to
21. Studies also have shown that changes in the drinking age
laws can reduce the rates of underage drinking (35), single-
vehicle nighttime car crashes (the most common crash asso-
ciated with alcohol use) (36), and vehicle fatalities (37). Other
studies (38,39), however, found no changes in the rates of
crashes and fatalities after the introduction of such laws.

TREATMENT

Researchers have developed a variety of treatment approaches
for adolescents with AOD use disorders. Medications rarely
are used in this age-group, although some studies have exam-
ined the effects of certain drugs aimed at treating coexisting
psychiatric conditions, such as depression or anxiety, in this
population. For example, in one study of adolescents with
bipolar disorder and an AOD use disorder, those who received
lithium treatment were less likely to screen positive for AOD
use and exhibited greater clinical improvement than did
adolescents in a placebo group (40). Findings from a recent
review by Deas (41) evaluating treatment in underage drinkers
are summarized below.

Behavioral Therapy. This intervention attempts to identify
the behaviors and situations in which AOD use occurs and
then to disrupt those behaviors by equipping adolescents
with skills to resist AOD use. It emphasizes stress management,
assertiveness training, and self-control. One study of adoles-
cents seeking treatment for AOD use disorders found that
those receiving behavioral therapy reported less frequent
drug use than adolescents in a comparison group (42). The
treatment-seeking group also had improved school attendance
and performance. Another study comparing behavioral
therapy with supportive counseling in adolescents and adults
found that those in the behavioral therapy group showed
much greater reductions in AOD use than those in the
supportive therapy group, both immediately after treatment
and at a 9-month followup (43). The behavioral therapy
group also showed greater improvements in other areas,
including the number of days in school.

Cognitive-Behavioral Therapy (CBT). Built on basic
behavioral therapy, CBT includes strategies to help the
adolescent better understand the factors and situations that
precede AOD use as well as the consequences of that use.
Kaminer and colleagues (44) compared CBT (i.e., presenta-
tions, modeling, role playing, and homework exercises) with
traditional group therapy in a study of adolescents who abused

AOD:s in addition to having other psychiatric disorders.
Adolescents in the CBT group achieved lower scores on the
Teen Addiction Severity Index—a tool that assesses a variety
of aspects (or domains) to determine the adolescent’s need
for treatment or counseling—than the comparison group.

Family-Based Interventions and Multisystemic Therapy
(MST). These approaches use family therapy principles to
improve adolescent health-risk behaviors. MST provides
intensive, home-based treatment addressing the child’s environ-
ment, including his or her family, peer groups, school, and
community. Research using an MST approach with juvenile
offenders (which focused on changing behavior by identifying
the strengths and weaknesses of each participant and forming
an individualized treatment plan) found positive effects on
several high-risk behaviors. Study participants were less likely
to use AODs, to be arrested for AOD-related offenses, and
to be convicted for aggressive criminal behaviors than a similar
group that did not receive the intervention (45).

When family therapy was combined with CBT, adolescents
who received the family therapy/CBT intervention, on
average, were less likely to use alcohol during the 6-month
follow-up period and reported lower marijuana use than
did adolescents who received only a basic-information
intervention (46).

Similarly, a study of 182 alcohol- and marijuana-abusing
adolescents who received either multidimensional family
therapy (designed to improve overall family functioning
through multiple interventions in several key areas of life),
adolescent group therapy, or a multifamily education inter-
vention found that adolescents assigned to multidimensional
family therapy showed the greatest improvement (compared
with the other groups), with more than 40 percent of par-
ticipants in this group reporting reduced AOD use, which
persisted throughout the 1-year follow-up period (47).

Motivational Enbhancement Therapy. Also known as
motivational interviewing (MI), motivational enhancement
therapy is designed to enhance a person’s motivation to
make changes regarding AOD use and to recognize and
cope with those life situations that may trigger or sustain
AOD use. Ml is particularly appealing for treating AOD-
abusing adolescents, who often do not seek treatment on
their own and need to be motivated to do so and to change
their behaviors. In one study, researchers found that students
receiving a single, brief MI session during their freshman
year in college significantly reduced their drinking and had
fewer alcohol-related consequences at 6-month and 2-year
followups than did students who did not receive the inter-
vention (48). In another MI study, one session significantly
reduced adolescents’ nicotine, alcohol, and marijuana use at
the 3-month followup, relative to those who received only

basic AOD education (49).



CONCLUSION
The developmental pathway from childhood to adulthood

is marked by significant change. Studies examining the
complex relationship between development and alcohol use
help illustrate how a person’s risk for drinking and alcohol-
related problems emerges across childhood, adolescence,
and early adulthood. The consequences of drinking alcohol
also vary with developmental period. These effects can be
far-reaching, ranging from altered brain function, reduced
academic and work performance, and increased risk of
problems with alcohol and other psychiatric problems during
adulthood, to increased risk for injury or death (e.g., from
alcohol-related falls or traffic crashes).

Understanding the interaction between alcohol and devel-
opment enables scientists to design better-targeted and more
effective approaches for preventing underage alcohol use.
Some of these approaches, which act at the level of the family,
school, or multiple domains simultaneously, have been shown
to be effective at least for certain age-groups in delaying the
initiation of drinking and reducing the amount of alcohol
consumed. Still, not all developmental stages have been
equally explored, and population subgroups, such as certain
rural, cultural, or ethnic populations, may not respond as
well to existing interventions. More research is needed to
determine what works and what doesn’t in different settings.

Equally important, knowledge of the interrelationship between
developmental stage and drinking behavior will help
researchers and clinicians design more effective treatment
programs for adolescents with AUDs that can effectively
reduce alcohol consumption and its associated consequences.
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strategies that can eIp keep young people alcohol-free.

P> For these and other resources, visit NIAAA’s Web site,
www.niaaa.nih.gov.
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