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Preface 

From the President of the American 
Society for Addiction Medicine 

Even after stepping through the doorway into the 21st century, alcoholism 
remains a major contributor to the excess morbidity and mortality experi- 
enced by Americans. No where is this unmet need more dramatic than its 
impact on adolescents. 

In this edition, the authors cover the wide spectrum of epidemiologic, 
prevention, neurobiological, behavioral and clinical issues related to alcohol 
use and adolescents. The wide range of topical areas mirrors the prominence of 
alcoholism and alcohol abuse in the American landscape. Each of these areas 
alone presents significant challenges and opportunities to assist in understand- 
ing the fundamental issues and crafting effective remedies. 

Aside from the obvious value of contributing to the scientific portfolio of 
what is known, the value of this edition is meaningful beyond the eloquent 
study designs and erudite principles presented by the superb cadre of authors. 
Adolescence is already challenging. The addition of alcohol has only made it 
more so. 

It makes sense that effective remedies to this major public health and 
societal challenge would be multifaceted, comprehensive, and guided by scien- 
tific evidence. The scientific information in this edition provides ample contri- 
butions to this effort. 

Lawrence S. Brown., Jr., MD, MPH, FASAM 
President, American Society on Addiction Medicine 
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Epidemiology 

Vivian B. Faden, section Editor 

Alcohol is the substance most frequently used by youth. According to 2002 
data from Monitoring the Future (MTF), a nationally representative survey of 
youth, 78% of 12th graders, 67th of 10th graders and 47% of 8th graders 
reported consuming alcohol in their lives. Furthermore, 62% of 12th graders, 
44% of 10th graders and 21% of 8th graders reported having been drunk. In 
2002, the 30-day prevalence of alcohol consumption was 20% for 8th graders, 
35% for 10th graders and 49% for 12 graders. The prevalence of heavy episodic 
drinking (5 or more drinks in a row in the past 2 weeks) was 12% among 8th 
graders, 22% among 10th graders and 29% among 12th graders (Johnston et al, 
2003). And youth who drink may experience a range of adverse short and long- 
term consequences including academic problems such as lower grades or 
school failure, social problems, physical problems such as hangovers or med- 
ical illnesses, unwanted or unintended sexual activity, physical and sexual 
assault, memory problems, increased risk for suicide and homicide, alcohol- 
related car crashes and death from alcohol poisoning. Clearly, drinking by 
young people and its consequences presents a significant public health prob- 
lem which must command our attention. This volume of Recent Developments in 
Alcoholism focusing on alcohol consumption by adolescents and young adults 
is therefore extremely timely. 

The first section of the volume is comprised of five chapters which 
address the epidemiology of alcohol consumption by and alcohol-related prob- 
lems among adolescents. Epidemiology is defined as the study of how a dis- 
ease or problem is distributed in the population and of the characteristics that 
influence that distribution. As such epidemiology informs us about the sever- 
ity of a problem, its natural history, and its prognosis. From epidemiologic 
studies (e.g. MTF cited above) we can learn how widespread a problem is, dis- 

Vivian B. Faden National Institute on Alcohol Abuse and Alcoholism, Associate Director, Divi- 
sion of Epidemiology and Prevention Research, Bethesda, Maryland 20892. This introduction was 
written in a personal capacity and does not represent the opinions of the NIH, DHHS, or the Fed- 
eral Government. 
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cover which groups suffer most from it and identify its short and long term 
consequences. Such studies also serve to identify associated risk and protective 
factors which in turn help to identify those individuals who may be at 
increased risk due to neurobiological, environmental and individual factors. 
These factors include family history and genetic vulnerability, comorbid condi- 
tions, socio-demographic characteristics, social stressors such as poverty and 
lack of social support, family characteristics, alcohol availability and personal- 
ity and other personal factors to mention just a few. But the ultimate goal of 
epidemiology goes beyond description; ultimately, a better understanding of 
what leads to underage use of alcohol at different developmental stages can 
inform prevention and treatment. For example, knowledge of protective fac- 
tors may guide the design of interventions to increase resilience and identifica- 
tion of high risk groups may stimulate the design of interventions specifically 
for these groups. 

The first chapter in this section summarizes what we know about the epi- 
demiology of alcohol consumption by adolescents in the general population. In 
the chapter entitled "Alcohol Consumption and its Consequences Among Ado- 
lescents and Young Adults," Michael Windle and Rebecca Windle discuss the 
high prevalence of drinking among young people and describe its many conse- 
quences, some very serious. General population surveys (e.g. National Survey 
on Drug Use and Health, MTF) as well as smaller more localized studies have 
uniformly found high rates of alcohol consumption among young people aged 
12 to 20. As already mentioned those youth who drink may experience a range 
of adverse academic, social, legal and medical consequences. The authors indi- 
cate that available data consistently show rates of drinking are highest among 
White and American Indian or Alaskan Native youth, followed by Hispanic 
youth, African Americans, and Asians. The authors also indicate that alcohol 
consumption generally increases with increasing age. Prevalence rates for boys 
and girls are similar in the younger age groups; however among older adoles- 
cents, the prevalence for boys is greater than for girls for more frequent and 
heavier use. The authors also discuss alcohol's association with other health- 
compromising behaviors such as other substance use and risky sex and the 
prevalence of alcohol use disorders among youth. Thus, this chapter serves to 
provide a broad understanding of the prevalence of alcohol consumption and 
its consequences among youth in general. 

In the second chapter in this section entitled "High Risk Adolescent and 
Young Adult Populations-Consumption and Consequences," Brooke Molina 
looks more specifically at certain groups of adolescents at increased risk: those 
with comorbid psychiatric conditions; those with a positive family history of 
alcohol problems; gay and lesbian youth; homeless and throwaway youth; and 
those who belong to ethnic and racial groups with greater vulnerability. Stud- 
ies indicate that at least some youth in each of these categories experience 
heightened vulnerability and therefore may benefit from targeted interven- 
tions. For example, as described in this chapter, there is convergence in the lit- 
erature that there is a strong association of conduct problems and alcohol 
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consumption, and according to a national survey, youth who identify them- 
selves as gay, lesbian or bisexual are at elevated risk for heavy alcohol con- 
sumption. However as the authors of this chapter aptly point out, the same 
youth are likely to be vulnerable for a number of reasons, as risk factors tend to 
cluster in individuals. Underage alcohol consumption should therefore be 
studied in a conceptual framework which addresses the full constellation of 
risk and protective factors from early childhood through adolescence and into 
young adulthood. 

In the next chapter, "Drinking among College Students-Consumption 
and Consequences," Kristina Jackson, Kenneth Sher and Aesoon Park consider 
alcohol consumption, alcohol-related consequences and problems, and alcohol 
dependence among a specific group of youth who consume alcohol at high lev- 
els, college students. Studies consistently indicate that about 4 out of 5 college 
students drink alcohol, about 2 out of 5 engage in excessive heavy consump- 
tion (5 or more drinks in a row for men and 4 or more in a row for women in 
the past two weeks or 30 days, depending on the survey) and about 1 in 5 
engages in frequent episodic heavy consumption (3 or more times in the past 
two weeks) (NIAAA, 2002). The consequences of this consumption may 
include academic problems, social problems, legal problems, involvement in 
physical or sexual assault or risky sex, and even death. The authors of this 
chapter carefully review available information about levels and patterns of 
consumption in this population, consider individual, intra-campus and inter- 
campus factors which relate to drinking in college, and discuss what is cur- 
rently known about the long-term negative outcomes of drinking by college 
students. They identify the need for prospective information to establish 
causality, however, and the need for more information about long-term out- 
comes, particularly in the area of academic achievement. The authors also 
highlight the need to consider the developmental course of alcohol involve- 
ment among college drinkers and the roles in their drinking of individual and 
institutional factors, as well as their interactions. 

The fourth chapter, "The Initiation and Course of Alcohol Use among 
Adolescents and Young Adults" by Jennifer Maggs and John Schulenberg, 
looks within and across individuals to study the initiation of alcohol consump- 
tion and its escalation and/or de-escalation over time. In the case of alcohol 
consumption by adolescents, studying the developmental trajectory of drink- 
ing behavior and the roles of various risk and protective factors in influencing 
those trajectories at different points in development is critical to understanding 
the complexity of the problem we face as we work to reduce underage alcohol 
consumption. This chapter discusses research on the initiation of drinking and 
the significance of the age of initiation for future alcohol-related outcomes. 
This is very important since national surveys indicate that half of 8th graders 
have already initiated alcohol use. The chapter goes on to discuss the course of 
alcohol use during adolescence and early adulthood using both variable cen- 
tered and pattern centered approaches for understanding drinking trajectories 
in individuals and populations. 
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Finally, the last chapter deals with the identification of alcohol abuse and 
alcohol dependence among youth. Accurate measurement of the problem 
under consideration is essential to accurate epidemiologic study and reaching 
appropriate conclusions. One very important part of the epidemiology of alco- 
hol consumption among adolescents and young adults involves estimating the 
prevalence of alcohol use disorders in this population. In their chapter entitled, 
"Diagnosis, Course, and Assessment of Alcohol Abuse and Dependence in 
Adolescents," Tammy Chung, Christopher Martin and Ken Winters discuss the 
problems with applying the Diagnostic and Statistical Manual of Mental Disor- 
ders (DSM) criteria, which were developed for adults, to children and adoles- 
cents. For example, the symptoms of tolerance and drinking more or longer 
than intended may not be appropriate for the developmental period of adoles- 
cence. The authors underscore the need for a developmental perspective in 
studying the manifestation of symptoms among youth and understanding the 
significance of those symptoms. Although included in this section, this chapter 
is also pertinent to the study of treatment which involves making appropriate 
diagnostic inferences and therefore is also relevant to the section of the volume 
concerning treatment. 

In summary, this section provides a great deal of very important informa- 
tion about alcohol consumption among adolescents and young adults. It pro- 
vides information about how much and about which youth drink, describes 
the risk and protective factors for this behavior, discusses the initiation and 
course of alcohol consumption among youth, details its consequences and dis- 
cusses diagnostic issues particular to youth. But in addition and equally impor- 
tant, each chapter also points out critical conceptual challenges which must be 
faced as we seek to better understand alcohol consumption and alcohol-related 
problems among youth in a developmental context. 

1. Johnston, L. D., O'Malley, P. M., & Bachman, J. G. (2003). Monitoring 
the Future national survey results on drug use, 1975-2002. Volume I: Sec- 
ondary school students (NIH Publication No. 03-5375). Bethesda, MD: 
National Institute on Drug Abuse, 520 pp. 

2. National Institute on Alcohol Abuse and Alcoholism (2002). High-Risk 
Drinking in College: What We Know and What We Need To Learn, Final 
Report of the Panel on Contexts and Consequences, Task Force of the National 
Advisory Council on Alcohol Abuse and Alcoholism, National Institutes of 
Health, U. S. Department of Health and Human Services. 



Diagnosis, 
of Alcohol 

Course, and Assessment 
Abuse and Dependence 

in Adolescents 

Tammy Chung, Christopher S. Martin, and 
Ken C. Winters 

Abstract. Risk for the onset of an alcohol use disorder (AUD) peaks during adoles- 
cence and the transition to young adulthood, highlighting the public health signifi- 
cance of alcohol use by adolescents. This chapter summarizes recent research on the 
diagnosis, course, and assessment of adolescent AUDs. This review focuses on devel- 
opmental considerations in assessment of AUD criteria, the prevalence of DSM-IV 
AUDs among adolescents, typical alcohol symptom profiles in youth, and limitations 
of DSM-IV AUD criteria when applied to adolescents. In addition, studies of AUD 
course in adolescents, as well as factors influencing the course of AUDs are summa- 
rized. The chapter also provides an overview of brief alcohol screening instruments 
and other measures used in more comprehensive assessment of AUDs in adolescents. 

1. Diagnosis, Course, and Assessment of Alcohol Abuse and 
Dependence in Adolescents 

Adolescence is a period of dramatic change, involving numerous bio- 
logical, cognitive, and social transitions. These changes have a significant 
impact on adolescent functioning, including the development of drinking 
behavior and alcohol-related problems. Therefore, it is important to take a 
developmental perspective when studying the diagnosis, course, and assess- 
ment of adolescent alcohol use disorders (AUDs). When applied to diagnosis, 
a developmental perspective requires consideration of how AUD symptoms 

Tammy Chung and Christopher S. Martin University of Pittsburgh Medical Center, Western 
Psychiatric Institute and Clinic, Pittsburgh, Pennsylvania 15213 
Ken C. Winters Center for Adolescent Substance Abuse Research, University of Minnesota, Min- 
neapolis, Minnesota 55455 
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manifest differently across the lifespan, reflecting age-related differences in 
areas such as physical maturation, context of use, and major role obligations 
(e.g., school vs work). In studies of AUD course, a developmental perspective 
involves understanding how alcohol use and problems, and maturational and 
contextual variables unfold and reciprocally influence each other over time. A 
developmental perspective applied to AUD assessment emphasizes the need 
to scale measures to an individual's stage of maturation to ensure that the 
equivalence of a symptom's meaning and clinical significance are maintained 
across different developmental periods. 

In youthful samples, alcohol use and episodic heavy drinking show 
increasing prevalence with age (Johnston et al., 2003). Adolescents typically 
engage in a pattern of episodic heavy drinking (Deas et al., 2000), a particularly 
risky pattern of use that has been associated with the occurrence of alcohol- 
related problems (Wechsler et al., 1995). A national school-based survey indi- 
cated that consumption of five or more drinks in a row in the past two weeks 
was reported by 12% of eighth graders, 22% of 10th graders, and 29% of high 
school seniors (Johnston et al., 2003). In this context, risk for the onset of an 
AUD peaks between the ages of 15 to 20 (Kessler et al., 1994; Helzer et al., 
1991). Further, some data suggest an increasing prevalence of adolescent-onset 
AUDs in recent years (e.g., Nelson et al., 1998). These findings highlight the 
public health significance of adolescent alcohol use and related problems. 

This chapter summarizes recent research on the diagnosis, course, and 
assessment of AUDs in adolescents. The chapter begins with a review of DSM- 
IV and ICD-10 criteria for AUDs, developmental considerations in assessment 
of AUD criteria, the prevalence of DSM-IV AUDs in epidemiologic surveys of 
adolescents, typical alcohol symptom profiles in youth, and limitations of 
DSM-IV AUD criteria. Next, studies of predictors and pathways in the course 
of adolescent AUDs are summarized, including reports on the time course of 
alcohol symptom development in teens, and the course of AUDs in community 
and clinical samples of youth. Finally, the section on assessment reviews 
instruments commonly used in screening for alcohol problems, and more com- 
prehensive methods of evaluating AUDs in adolescents. 

2. Diagnosis of AUDs in Adolescents 

2.1. DSM-IV and ICD-10 Alcohol Diagnoses 

Valid diagnosis is essential to advancing treatment and research on the 
etiology and course of mental disorders. Diagnostic categories represent evolv- 
ing constructs that organize and describe a cluster of associated symptoms and 
behaviors. Ideally, the features that define a diagnostic category occur as a 
result of shared underlying core pathological processes, and thus show a dis- 
tinctive course (Millon, 1991). Psychiatric diagnoses serve multiple functions, 
such as facilitating communication among clinicians and researchers, identify- 
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ing cases for clinical intervention, increasing homogeneity of research samples, 
providing phenotypes for genetics research, and conveying information about 
prognosis (Robins & Barrett, 1989; McGue, 1999). Although alcohol problems 
appear to define a continuum of severity (e.g., Heath et al., 1994), diagnostic 
categories complement dimensional approaches by providing categorical 
groupings that are ultimately necessary to guide research and treatment. 

DSM-IV (APA, 2000) includes two AUDs, alcohol abuse and alcohol 
dependence, which are defined by non-overlapping criterion sets (Table 1). 
DSM-IV abuse focuses on negative psychosocial consequences resulting from 
alcohol use, as well as hazardous use, and requires the presence of at least 1 of 
4 criteria. Abuse is generally considered a milder AUD relative to dependence 
due to its one symptom threshold for diagnosis (APA, 2000). DSM-IV depend- 
ence, based in part on the Alcohol Dependence Syndrome concept (Edwards & 
Gross, 1976), is diagnosed when at least 3 of 7 criteria are met within the same 
12-month period. Dependence criteria relate to addiction constructs such as 

Table 1. DSM-IV Alcohol Abuse and Dependence Criteria 

Alcohol Abuse 

Brief Identifier Abstracted DSM-IV criterion 

A1 Role Impairment Frequent intoxication leading to failure to fulfill 
obligations at school, work, home 

A2 Hazardous Use Recurrent use when physically hazardous (e.g., drinking 
and driving) 

A3 Legal Problems Recurrent alcohol-related legal problems 

A4 Social Problems Continued use despite social or interpersonal problems 
caused or exacerbated by use 

Alcohol Dependence 

Brief Identifier Abstracted DSM-IV criterion 

D l  Tolerance 

D2 Withdrawal 

D3 Larger/Longer 

D4 Quit/Cut Down 

D5 MuchTime 

D6 Reduced Activities 

D7 Physical/ 
Psychological Problems 

Need to consume more to obtain the same effect; 
decreased effect at the same dose 

Withdrawal symptoms; drinking to avoid or relieve 
withdrawal 

Drinking more or longer than intended 

Persistent desire or repeated u~~successful attempts to 
quit or cut down on alcohol use 

Much time spent obtaining, using, or recovering from 
the effects of alcohol 

Reduce or stop important activities in order to drink 

Continued use despite physical or psychological 
problems caused or exacerbated by use 
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physical dependence (i.e., tolerance or withdrawal), salience of alcohol use 
(e.g., lot of time spent drinking), and impaired control over alcohol use (e.g., 
drinking more or longer than intended). Although no single criterion is neces- 
sary or sufficient for a dependence diagnosis, DSM-IV alcohol dependence can 
be subtyped as with "physiological features," if criteria for tolerance or with- 
drawal have been met. A diagnosis of dependence precludes abuse, suggesting 
a hierarchical relation between the two AUDs. Both DSM-IV AUDs require evi- 
dence of clinically significant impairment or subjective distress resulting from 
alcohol use for diagnosis. DSM-IV criteria for alcohol diagnoses are similar to 
criteria used to diagnose other drug use disorders, although some important 
differences exist. Due to the high rate of poly-substance use among youth (e.g., 
Martin et al., 1996a), both alcohol and other drug use behaviors should be 
assessed in research and clinical settings. 

Other classification systems for AUDs, such as ICD-10 (WHO, 1992), have 
been less well researched in adolescents compared to DSM-IV ICD-10, like 
DSM-IV, includes two AUDs: harmful use and dependence. The harmful use 
diagnosis is represented by a single criterion that specifies a pattern of alcohol 
use that is causing damage to physical or psychological health. Dependence in 
ICD-10 requires that 3 or more of 6 symptoms co-occur within a 12-month 
period: harmful use, tolerance, withdrawal, strong desire to use, impaired con- 
trol over alcohol use, and preoccupation with use (e.g., giving up activities to 
drink instead). As in DSM-IV, an ICD-10 diagnosis of dependence precludes 
harmful use. However, in contrast to DSM-IV, ICD-10 diagnoses of abuse and 
dependence have overlapping criterion sets. Diagnostic concordance between 
DSM-IV and ICD-10 AUDs in adolescent drinkers indicated high agreement 
for the distinction between dependence and no dependence groups 
(kappa=.81), but poor agreement for the distinction between abuse/harmful 
use and no diagnosis groups (kappa=.lO) (Pollock et al., 2000). These findings 
reveal a substantial limitation of the abuse/harmful use diagnosis that results 
from inconsistency in the definition of the abuse/harmful use category across 
the DSM-IV and ICD-10 classification systems. Other, alternative AUD classifi- 
cation schemes developed specifically for youth also have been proposed (e.g., 
Wolraich et al., 1996). However, recent diagnostic research on teens has focused 
almost exclusively on the application of DSM-IV AUDs. 

2.2. Developmental Considevations i n  AUD Assessment 

Diagnostic criteria for AUDs were derived largely from clinical and 
research experience with adults, and have been applied to adolescents with no 
modification of the criteria or diagnostic thresholds. However, numerous 
developmental differences between adolescents and adults may affect the 
applicability of AUD criteria to youth. For example, adolescent drinkers have 
shorter histories of alcohol use compared to adults; and adolescents tend to 
drink less often, but typically consume a similar quantity per occasion (i.e., 
heavy episodic drinking) (Bailey et al., 2000; Deas et al., 2000). Developmental 
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differences in alcohol use patterns emphasize the need to adapt constructs and 
criteria to make them relevant to and properly scaled for an adolescent's stage 
of maturation (Brown, 1999). Further, assessment that includes expanded 
descriptions of symptoms such as "blackout" and "passing out," and specific 
examples of the phenomenon of interest, can facilitate shared understanding 
between respondent and interviewer regarding the symptom being queried. 
Because a construct may manifest differently in adolescents and adults (e.g., 
role impairment at school vs work), a developmental perspective that takes 
maturational factors and contextual influences into account is essential for 
valid assessment of AUDs across the life span. 

2.3. Pvevalence ofAdolescent AUDs 

The prevalence of adolescent AUDs increases with age, and is generally 
higher among males compared to females (Martin & Winters, 1998). Using 
DSM-111-R criteria, AUD prevalence increased from 3.5% among 14 to 16 year 
olds to 14.6% of 17 to 20 year olds (Cohen et al., 1993). Among 15 to 18 year 
olds in the National Comorbidity Survey, 13.5% met criteria for a lifetime 
DSM-IV AUD (Warner et al., 2001). In addition to teens who meet criteria for 
an alcohol diagnosis, a substantial proportion of youth have AUD symptoms 
(i.e., 1-2 dependence symptoms), but do not meet criteria for an alcohol diag- 
nosis. These symptomatic teens without an alcohol diagnosis are known as 
"diagnostic orphans" (Pollock & Martin, 1999), and account for up to an addi- 
tional 17% of adolescents in community surveys (Chung et al., 2002). 

A review of cross-study consistency in DSM-IV AUD prevalence across 4 
community surveys in the United States noted lifetime prevalence estimates 
ranging widely from 1.0 to 13.5% (Chung et al., 2002). In these 4 surveys, life- 
time prevalence of DSM-IV alcohol abuse ranged from 0.4 to 9.6'10, while alco- 
hol dependence ranged from 0.6 to 4.3%. Variability in the estimated 
prevalence of AUDs across surveys may be explained, in part, by differences in 
factors such as sampling strategy (i.e., household vs school-based survey), 
sample age range, time frame for diagnosis (e.g., past year vs lifetime), and 
other methodological factors. However, although absolute proportions of cases 
with an AUD diagnosis may vary due to methodological factors, the relative 
prevalence of abuse and dependence diagnoses, that is, the ratio of abuse to 
dependence diagnoses should be relatively consistent across community sur- 
veys. DSM-IV does not specify an expected ratio of abuse to dependence in the 
general population. In the general population, however, milder cases of illness 
(i.e., abuse) usually outnumber more severe cases (i.e., dependence) (Skinner, 
1986). Across 5 community surveys, the abuse-to-dependence ratio ranged 
from 0.4:l.O to 4.5:l.O with a mean ratio of 2.2:l.O (Chung et al., 2002). Two of 
the 5 community surveys reported higher rates of the more severe dependence 
diagnosis relative to the milder abuse diagnosis, and in both surveys, several 
alcohol dependence symptoms had higher absolute prevalence than the most 
frequently assigned abuse symptom. These findings point to a major limitation 
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of DSM-IV AUDs in adolescents, because if abuse and dependence diagnoses 
are to provide clinically meaningful information, the diagnostic criteria should 
produce a consistent ratio of the two diagnoses across community samples. 
Some problems in the assignment of alcohol diagnoses in teens appear to be 
due to the prevalence of certain dependence symptoms, such as tolerance and 
drinking more or longer than intended (Chung et al., 2001; Chung & Martin, 
2002), emphasizing the importance of valid symptom assessment in youth. 

Certain adolescent populations, such as homeless youth, teens involved in 
the juvenile justice system, and youth seen in psychiatric and some medical set- 
tings, have elevated rates of AUD. In a convenience sample of homeless youth, 
45% met criteria for alcohol dependence in the past year, 22% for abuse, and 
13% were alcohol orphans (Baer et al., 2003). Overall, the majority (80%) of 
homeless youth in that study reported at least one AUD symptom. Among teens 
involved with the juvenile justice system, almost one-third (32%) are estimated 
to meet criteria for an AUD, although the prevalence of AUDs in this high-risk 
population is largely unknown (Bilchik, 1998). Among adolescent psychiatric 
inpatients, one study found that 41% met criteria for a current DSM-111-R AUD 
(Grilo et al., 1996). In an adolescent emergency department sample, 18% of 14 to 
19 year olds presenting for treatment of a non-alcohol related injury met criteria 
for a current DSM-IV AUD (Chung et al., 2000). The high rate of AUDs in certain 
adolescent populations indicates the utility of alcohol screening among at-risk 
teens to efficiently identify those who may benefit from alcohol treatment. 

Little is known about cross-cultural differences in adolescent AUD preva- 
lence. The literature indicates higher AUD prevalence among teens in the 
United States compared to Puerto Rico (Warner et al., 2001), and slightly higher 
AUD prevalence among German youth (Nelson & Wittchen, 1998) compared 
to teens in the National Comorbidity Survey. 

2.4. Alcohol Symptom Pvofiles in  Youth 

A review of the relative prevalence of DSM-IV AUD symptoms in 5 com- 
munity and 4 clinical samples of adolescents found only a modest level of 
agreement (mean Spearman rho=0.47) across studies (Chung et al., 2002). The 
AUD symptoms assigned to teens most often were two dependence criteria: 
tolerance and drinking more or longer than intended. Importantly, cross-study 
variation in the high prevalence of these two common dependence symptoms 
strongly affect the ratio of abuse to dependence diagnoses, the prevalence of 
the physiological dependence subtype, and the proportion of subthreshold 
cases of dependence. 

Another method of characterizing adolescents' alcohol symptom profiles, 
latent class analysis (LCA), assumes that a small number of mutually exclusive 
latent classes or subtypes can be used to represent the symptom profiles of indi- 
viduals in a sample. LCA of adolescents' alcohol symptoms does not support 
the distinct categories of abuse and dependence defined by DSM-IV (Bucholz et 
al., 2000; Chung & Martin, 2001). Instead, LCA suggests that DSM-IV alcohol 
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symptoms represent classes arranged along a gradient of illness severity that 
represent milder and more severe problems, such that the total number of 
symptoms, rather than type of symptom (i.e., abuse or dependence) distin- 
guishes the classes (Chung & Martin, 2001). In the milder severity class, alcohol- 
related social problems, an abuse symptom, and tolerance, a dependence 
symptom had high probability of endorsement. The more severe class was char- 
acterized by symptoms that were elevated in the mild class, as well as by higher 
rates of endorsement for symptoms of alcohol-related role impairment, drinking 
more or longer than intended, and much time spent drinking. Across all classes, 
withdrawal was endorsed least often. Some research suggests that withdrawal, 
in addition to its relatively low prevalence in youth (Langenbucher et al., 2000), 
may manifest differently in teens compared to adults (Stewart & Brown, 1995). 
Although LCA produces severity-based profiles of alcohol symptoms in both 
adolescent and adult samples (e.g., Heath et al., 1994), important developmental 
differences have been identified with regard to rate of progression from use to 
problems, severity of alcohol problems and dependence, and the types of alco- 
hol-related problems most likely to be experienced (Deas et al., 2000). 

2.5. Limitations of DSM-IV AUDs i n  Adolescents 

Although DSM-IV AUDs have shown some validity when used with ado- 
lescents in that teens classified as having alcohol dependence, abuse, and no 
diagnosis differ on external measures of alcohol involvement (e.g., Lewinsohn 
et al., 1996; Winters et al., 1999), DSM-IV AUDs have limitations, some of 
which are particularly evident when the criteria are applied to teens. In partic- 
ular, the abuse and dependence criterion sets are not well distinguished con- 
ceptually, and research does not support the distinction between the two 
criterion sets in severity, age of symptom onset, or symptom profiles identified 
by latent class analysis or factor analysis. Specific limitations of the abuse diag- 
nosis include its low concordance across different diagnostic systems (Pollock 
et al., 2000; Mikulich et al., 2001). Abuse criteria also appear to cover problems 
that are more severe compared to some dependence criteria (Bailey, 1999; Pol- 
lock & Martin, 1999). Further, because abuse is generally considered a milder 
illness category than dependence, the onset of abuse is expected to precede 
dependence, however, dependence symptoms of tolerance and drinking more 
or longer than intended typically precede the onset of most abuse symptoms 
(Martin et al., 199613; Wagner et al., 2002). In addition, some community sur- 
veys report higher prevalence of the more severe dependence diagnosis rela- 
tive to the milder abuse diagnosis (Chung et al., 2002), a situation that does not 
conform to most disorders in medicine in which milder conditions are more 
prevalent than severe conditions. Another limitation of DSM-IV AUDs more 
generally is the existence of "diagnostic orphans" (i.e., those who have 1-2 
dependence symptoms, but do not meet criteria for a DSM-IV AUD). Orphans 
receive no alcohol diagnosis, but do not differ from those with DSM-IV alcohol 
abuse on various external validators and outcomes (Pollock & Martin, 1999). 
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At the criterion level, certain symptoms (e.g., withdrawal) tend to occur 
only after years of heavy drinking, and have low prevalence and limited util- 
ity when applied to teens. In contrast, many adolescents who engage in rela- 
tively low levels of alcohol use meet criteria for an abuse diagnosis merely 
due to alcohol-related arguments with family members, and may be consid- 
ered to constitute a group termed "diagnostic impostors" (Martin, 1999). 
Other DSM-IV AUD symptoms appear to be more relevant to specific adoles- 
cent subgroups. For example, hazardous use and legal problems have been 
associated with male gender, increased age, ethnic background, and presence 
of conduct disorder symptoms in teens (Langenbucher & Martin, 1996; Wag- 
ner et al., 2002). Ethnicity and gender have been found to influence whether 
and when certain DSM-IV AUD symptoms tend to occur in teen drinkers 
(Wagner et al., 2002). 

In addition, some symptoms appear to be poorly defined or scaled for the 
developmental period of adolescence (Martin & Winters, 1998; Winters et al., 
1999). Specifically, symptoms with high prevalence among adolescent drinkers, 
such as tolerance and drinking more or longer than intended, tend to identify a 
substantial proportion of adolescents with relatively low levels of consumption 
and problem severity. For example, because some level of tolerance may occur 
as a normative developmental phenomenon, better guidelines regarding the 
identification of a clinically significant level of tolerance need to be developed 
for use with adolescents. Research has demonstrated limitations of DSM's tol- 
erance criterion when operationally defined as a "marked increase to obtain 
the same effect" by pointing out how large individual differences in initial 
quantity to become intoxicated affect whether or not the tolerance symptom is 
assigned (Chung et al., 2001). Using DSM's change-based definition of toler- 
ance (i.e., a marked increase in quantity), individuals who report low initial 
quantities to become intoxicated are more likely to report larger increases to 
obtain the same effect (e.g., increase from 2 drinks to 8), while those with high 
initial quantities tend to report smaller increases to obtain the same effect (e.g. 
increase from 6 drinks to 8). Thus, in rating the presence of tolerance based on a 
"marked increase" as defined by DSM, the tolerance symptom may be overas- 
signed to those who report low initial quantities and underassigned to those 
who report high initial quantities. To improve validity of symptom assessment 
in youth, developmentally appropriate operational definitions of AUD criteria, 
such as tolerance, need to be developed and tested. 

Another limitation regarding symptom assessment in adolescents is that 
some AUD criteria may be interpreted differently or have different meaning 
when used with adolescents. Specifically, the high prevalence symptom of 
drinking more or longer than intended may be susceptible to false positive 
assignments in youth (i.e., assignment of the symptom in the true absence of 
the phenomenon). Despite some evidence for the concurrent validity of the 
symptom in adolescent drinkers (Chung & Martin, 2002), "drinking more than 
intended" may occur in teens due to poor judgment, inexperience with alco- 
hol's effects, or social pressures to drink, rather than a compulsive pattern of 
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alcohol use. Development of more specific interview probes that query contex- 
tual factors, such as adolescents' motivations for drinking, reasons for limiting 
alcohol use, and perceived ability to control alcohol use within a drinking 
episode is needed to better identify the clinical phenomenon of impaired con- 
trol over alcohol use in adolescents. 

3. Course of Adolescent AUDs 

Clinical course refers to changes and trends in the manifestation of disor- 
ders and associated functioning over time (Brown, 1993). Studies of the course 
of adolescent AUDs are critical to understanding prognosis and etiology, and 
determining the predictive validity of diagnostic categories. Whereas some 
adolescent alcohol use may reflect experimentation that occurs as a normative 
developmental transition (Kandel, 1975), early initiation of drinking (i.e., 
before age 20) has been associated with greater risk for alcohol problems in 
adulthood (Nelson & Wittchen, 1998; Rhode et al., 2001). Many adolescent 
drinkers, particularly those with less severe alcohol problems, tend to mature 
out of problem drinking (Labouvie, 1996; Maisto et al., 2001), while others 
show a more chronic course through adulthood (Abrantes et al., 2002). Multi- 
ple developmental trajectories of adolescent-onset alcohol use and problems 
exist (e.g., Schulenberg et al., 2001), and have been characterized as develop- 
mentally-limited or persistent, with problems that may be relatively continu- 
ous or intermittent (Zucker et al., 1994). Developmental changes in areas such 
as co-occurring psychopathology and other drug use, social relationships, and 
role transitions have been found to affect AUD course in adolescents. 

3.1. Development of Alcohol Symptoms in Youth 

Compared to adults, adolescents tend to show more rapid progression 
from use to problems (Deas et al., 2000). In one community survey, females had 
earlier onset of AUD compared to males (14.6 vs 16.1 years old; Lewinsohn et 
al., 1996). However, males developed alcohol-related problems at a faster rate 
between the ages of 18-19 (Lewinsohn et al., 1996). Research using survival 
analysis to examine the sequential emergence of DSM-IV alcohol symptoms in 
youth suggests that AUD symptoms tend to emerge in three stages: heavy and 
heedless use, dependence, and withdrawal (Martin et al., 199613; Wagner et al., 
2002). Within the first two years after the start of regular drinking, the first 
stage of heavy and heedless use tends to emerge, as indicated by the onset of 
drinking more or longer than intended and interpersonal problems due to 
drinking. Through the third and fourth years of regular drinking, dependence 
symptoms of tolerance and much time spent using tend to onset. The third 
stage, represented by the emergence of alcohol withdrawal, does not occur for 
most teens. Although several stages of symptom development appear to exist, 
progression from one stage to another is not inevitable. 
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3.2. Course i n  Community and Clinical Samples of Adolescents 

3.2.1. Community Samples. Few community studies have described the 
course of adolescent-onset AUDs. In longitudinal epidemiologic studies, alco- 
hol problems that occur in adolescence and young adulthood are only mod- 
estly associated (e.g., Baer et al., 1995; Rohde et al., 2001). The average duration 
of an AUD was about 52 weeks in community adolescents (Lewinsohn et al., 
1996). The alcohol abuse diagnosis appears to be particularly transient, with a 
high rate of transitions into and out of this category during adolescence (Nel- 
son & Wittchen, 1998). In a school-based sample followed through age 24, the 
annual rate of AUD recurrence was 8% among those with an AUD at the initial 
assessment (Rohde et al., 2001). Compared to teens with no AUD symptoms at 
initial assessment, teens with symptoms but no alcohol diagnosis (i.e., diagnos- 
tic orphans) were more likely to have an AUD by age 24 than those with no 
symptoms (Rohde et al., 2001). 

3.2.2. Clinical Samples. At least 4 years of follow-up have been recommended 
to describe the clinical course of AUDs (Nathan & Skinstad, 1987). However, 
most studies of treated adolescents report outcomes through one year follow- 
up or less (Catalano & Hawkins, 1990-91; Williams & Chang, 2000). Much of 
the existing clinical literature on adolescents has focused on the high rates of 
relapse following treatment, which are similar to those for treated adults, 
although differences in reasons for initial relapse and continuing alcohol use 
have been identified, with teens typically reporting social, rather than negative 
affect, reasons as factors motivating their alcohol use behavior (Brown, 1993; 
Cornelius et al., 2003). Sustained abstinence from alcohol among treated youth 
occurs as a relatively rare outcome across studies (Winters, 1999). However, 
some research suggests that a substantial proportion of treated youth change to 
moderate drinking without apparent associated problems and show concur- 
rent improvements in psychosocial functioning over follow-up (Maisto et al., 
2002). Apparent non-problem drinking among treated youth suggests the need 
to consider different definitions of relapse and successful treatment outcomes. 

Treated adolescents generally show reductions in alcohol use and prob- 
lems over both short and longer-term follow-up (Chung et al., 2003; Williams & 
Chang, 2000). In an adolescent clinical sample followed over 3 years, transi- 
tions in AUD status suggested particular patterns of diagnosing: dependent 
adolescents were equally likely to remain dependent or remit to no diagnosis; 
adolescents with abuse were most likely to remain abusers or remit to no diag- 
nosis; and those with no AUD at baseline had a high likelihood of maintaining 
this status (Martin et al., 20004. Transition probabilities were fairly stable 
across 1- and 3-year follow-ups. Other data also suggest that the longer-term 
course of adolescent AUDs is highly variable (Brown et al, 2001; Chung et al., 
2003). For example, among adolescent inpatients followed over 8 years, 4 alco- 
hol involvement trajectories were identified: abstainers (22%), infrequent users 
(24%), worse with time (36%), and frequent users (18%) (Abrantes et al., 2002; 
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Brown et al., 2001). Teens in the low alcohol use trajectories tended to use fewer 
drugs during follow-up, and had better psychosocial functioning. Changes in 
different domains of psychosocial functioning occurred at different rates: 
school functioning improved relatively quickly, but improvements in family 
functioning only became evident after 2-years (Brown et al., 1994; Abrantes et 
al., 2002). 

Pretreatment, during treatment, and post-treatment variables have been 
examined as predictors of course in treated teens. Pvetveatment patient charac- 
teristics typically associated with better teen substance use outcomes include 
lower substance use severity at admission (e.g., Maisto et al., 2001), greater 
readiness to change (e.g., Kelly et al., 2000), and fewer conduct problems and 
other co-occurring psychopathology (e.g., Grella et al., 2001; Winters et al., 
2000). Duving tveatment factors generally found to predict better substance use 
outcomes include longer length of treatment (e.g., Hser et al., 2001) and family 
involvement in treatment (Liddle & Dakof, 1995). Posttveatment factors consis- 
tently associated with better youth outcomes include participation in aftercare 
(e.g., Winters et al., 2000b), low levels of peer substance use during follow-up 
(e.g., Winters et al., 2000b), use of substance-coping (Myers et al., 1993), and 
continued commitment to abstain (Kelly et al., 2000). Overall, posttreatment 
factors accounted for more of the variance in teens' clinical outcomes through 
1-year than pre- and during-treatment factors (e.g., Hsieh et al., 1998). Impor- 
tantly, the impact of a predictor on course may vary as a function of the length 
of follow-up, and the predictor itself may change over time. For example, sib- 
ling drug use was associated with more frequent drug use in the first 6 months 
posttreatment, however, as follow-up continued, peer use became a more 
important predictor of outcome than family environment variables such as sib- 
ling substance use (Latimer et al., 2000). 

3.2.3. Co-occurring Psychopathology and AUD Course. AUD course needs to 
be considered in the broader context of co-occurring psychopathology. In a 
school-based sample, more than 80% of teens with an AUD had a co-occurring 
lifetime conduct, mood, substance or tobacco use disorder (Rohde et al., 1996). 
Similarly, the majority of youth (63%) in the Drug Abuse Treatment Outcome 
Studies for Adolescents had a co-occurring non-substance related mental disor- 
der (Hser et al., 2001). Increased understanding of the temporal relationships 
between the onset of AUD and other psychopathology has implications for 
determining the extent to which co-occurring disorders share a common etio- 
logic diathesis (e.g., AUD and disruptive behavior disorders) or reciprocally 
influence illness course (e.g., AUD and negative affect disorder) (e.g., Sher & 
Gotham, 1999). With regard to the sequential emergence of disorders over time 
in youth, other non-substance-related psychopathology often precedes the 
onset of AUD (Armstrong & Costello, 2002; Clark et al., 1999; Myers et al., 
1998). Of particular concern, disruptive behavior disorders have been associ- 
ated with more rapid progression from use to problems in adolescents 
(Costello et al., 1999; Rohde et al., 1996). Further, conduct disorder that pre- 
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cedes AUD onset predicts poorer outcomes among treated adolescents (Myers 
et al., 1995; Whitmore et al., 1997). Although antisocial behavior may be exacer- 
bated by alcohol and other drug use (e.g., Myers et al., 1998), retrospective 
research with adults suggests that a developmental trajectory of persistent 
antisociality and alcohol problems may reflect shared etiologic factors (e.g., 
Hopfer et al., 2003; Slutske et al., 1998). 

4. Assessment of AUDs in Adolescents 

Depending on the purpose of the evaluation, the assessment of adoles- 
cent alcohol use, associated problems, and AUDs can range from brief alcohol 
screening to in-depth evaluation that involves multidimensional measures of 
substance use severity and psychosocial functioning. This section reviews 
selected measures used to screen adolescents for AUDs; diagnostic interviews 
used to determine the presence of substance use disorders, along with data on 
the reliability and validity of diagnostic interviews; and selected questionnaire 
measures used to assess adolescent alcohol involvement. Review articles and 
sourcebooks provide more detailed guidelines for the selection of interview 
and questionnaire measures to meet specific assessment needs (e.g., Allen & 
Columbus, 1995; Center for Substance Abuse Treatment, 1999; Leccese & Wal- 
dron, 1994; Meyers et al., 1999; Winters, 2001). 

4.2. Screening Adolescents for AUDs 

Alcohol screening efficiently identifies youth who may have alcohol 
problems or an AUD, and who would benefit from more in-depth assessment 
and possible intervention. The American Medical Association recommends 
that health care providers routinely screen all adolescents seen in medical set- 
tings for AUDs (Elster & Kuznets, 1994). Screening also plays an important 
role in identifying youth at high-risk for AUDs in settings where assessment 
time and resources may be limited, such as schools, juvenile justice and psy- 
chiatric settings, and homeless shelters. Although screening can quickly iden- 
tify youth who may have an AUD, screening results need to be interpreted 
with caution. A score above a screen's designated cut-off does not necessarily 
indicate the presence of an AUD, only that more in-depth assessment should 
be conducted to determine the nature and severity of alcohol involvement. 
Similarly, a score below the screening cut-off does not signify the absence of 
an AUD, only that its presence is not likely. Research comparing the perform- 
ance of brief screens (i.e., 510 items) in identifying AUDs in adolescents sug- 
gests the superior utility of two screens: the Alcohol Use Disorders 
Identification Test (AUDIT; Babor et al., 1989) and CRAFFT (Knight et al., 
2003). Although the CAGE (Ewing, 1984) is used widely with adults, its cover- 
age of later occurring alcohol problems limits its utility when used to screen 
adolescents (Chung et al., 2000; Knight et al., 2003). 
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The AUDIT is a 10-item questionnaire developed for use with adults that 
queries level of consumption (3 items) and alcohol-related problems (7 items). 
In adolescent medical patients, the AUDIT performed best at a cut-score of 3 
(sensitivity=.76, specificity=.97; Knight et al., 2003) or at a cut-score of 4 (sensi- 
tivity=.94, specificity=.80; Chung et al., 2000). Of note, suggested scores for use 
with teens are lower than the recommended cut-score of 8 typically used with 
adults. A particular strength of the AUDIT is its inclusion of items querying 
level of alcohol consumption. In one study, a teen's score on the AUDIT'S three 
consumption items, at a cut-score of 3, had similar overall performance com- 
pared to the AUDIT total score in identifying youth with an AUD, highlighting 
the importance of querying level of alcohol consumption when screening youth 
(Chung et al., 2002). Despite the AUDIT'S better performance compared to other 
screens (e.g., CAGE), its length and relatively complicated scoring limit its use 
as a screen that a clinician can administer verbally and from memory. 

CRAFFT is an acronym for a 6-item screen that was designed specifically 
for use with adolescents to detect both alcohol and drug problems. The screen's 
brevity and ease of verbal administration and scoring provide distinct advan- 
tages, and its overall performance in identifying youth with an AUD did not 
differ significantly from the AUDIT (Knight et al., 2003). CRAFFT cues the fol- 
lowing questions: Have you ridden in a Car driven by someone (including 
yourself) who had been drinking or using drugs? Do you use alcohol or drugs 
to Relax, feel better about yourself, or fit in? Do you use alcohol or drugs while 
you are by yourself, Alone? Do you Forget things you did while using alcohol 
or drugs? Do your family or Friends tell you that you should cut down on your 
drinking or drug use? Have you gotten into Trouble while using alcohol or 
drugs? The CRAFFT, which assumes that level of consumption has been 
queried separately, performed best at a cut-score of 2 (sensitivity=.71, speci- 
ficity=.94) when used to identify teens with a DSM-IV substance use disorder 
in a medical clinic setting (Knight et al., 2003). 

4.2. Compvehensive AUD Assessment 

Comprehensive substance use assessment is usually conducted in clinical 
settings to determine need for treatment and appropriate level of care, or for 
research purposes. In-depth assessment typically reviews a teen's pattern of 
alcohol and other drug use, reasons for substance use (e.g., social, coping 
motives), readiness to change substance use behavior, the frequency and per- 
sistence of substance-related problems, extent of family and peer substance 
use, prior episodes of mental health and medical treatment, legal history (e.g., 
arrests, probation), co-occurring psychopathology, and psychosocial function- 
ing (e.g., school achievement, peer relations). With regard to pattern of use, 
specific information on age at initiation of alcohol and other drug use, and 
onset of regular use pattern (i.e., weekly or more frequent use), including 
changes in level of consumption (i.e., frequency, quantity consumed per occa- 
sion, duration at specific use levels) over time, is needed to determine need for 
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any treatment, and the most appropriate level of care. Determination of ages of 
symptom onset and offset is useful in tracking illness course, as well as moni- 
toring treatment effects over time. 

4.2.1. Diagnostic Interviews. To determine the presence of DSM-based alcohol 
and other substance use disorder diagnoses, a number of structured and semi- 
structured interviews have been developed that use standardized symptom 
definitions and question formats (Table 2). Symptom probes and thresholds 
used to determine the presence of a diagnosis have been designed to corre- 
spond directly to DSM criteria. Some interviews were developed specifically to 
assess level of substance involvement and substance use disorders in adoles- 
cents (e.g., Adolescent Diagnostic Interview). Whereas structured interviews 
require that questions are asked verbatim, semi-structured interviews provide 
a highly trained interviewer with greater flexibility in asking follow-up ques- 
tions and determining the clinical significance of reported symptoms. Both 
types of interview use a decision tree format to determine the nature, persist- 
ence, duration, and clinical significance of reported symptoms. Although struc- 
tured interviews may provide more consistency in results across interviewers, 
many researchers believe that semi-structured interviews provide for more 
comprehensive assessment because the interviewer can use follow-up ques- 
tions to obtain a better understanding of symptom severity and factors influ- 
encing its occurrence. Selection of the type of interview to use depends on 
consideration of the goals of assessment, the setting in which assessment will 
occur, interviewer training requirements, and time allotted for the assessment. 

4.2.2. Reliability and Validity of Diagnostic Interview Measures. Studies of 
interrater and re-test reliability of both structured and semi-structured diag- 
nostic interview measures typically report estimates in the good to excellent 
range for alcohol diagnoses and criteria (e.g., Winters & Henly, 1993; Brown et 
al., 1998; Martin et al., 2000b). In some studies, interviewer training required 
that a minimum level of interrater reliability with an experienced diagnostician 
(i.e., kappa >.80) be obtained to ensure satisfactory levels of diagnostic reliabil- 
ity (e.g., Lewinsohn et al., 1996). 

Certain interview measures also have demonstrated some concurrent 
validity of DSM-IV AUDs in adolescents. That is, teens diagnosed with DSM- 
IV alcohol dependence, abuse, and no diagnosis have been found to differ 
when compared against external validators such as quantity and frequency of 
alcohol use, and severity of alcohol problems (e.g., ADI: Winters & Henly, 1993; 
SCID: Baer et al., 2003; Martin et al., 1995; K-SADS: Lewinsohn et al., 1996). 
Other measures, such as the CDDR, have been shown to discriminate between 
youth in the general population and those in treatment, and produce results 
that are consistent with other diagnostic measures (Brown et al., 1998). 
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Table 2. Interviews for Assessing DSM-IV Alcohol Use Disorders in  Adolescents 

Measure 

Author and 
Supporting 

Abbreviation References Time frame 

Semi-Structured Interviews 

Child and Adolescent CAPA 
Psychiatric Assessment 

Kiddie-Schedule for K-SADS 
Affective Disorders and 
Schizophrenia 

Child Semi-structured C-SSAGA 
Interview for Genetics of 
Alcoholism, derived in part 
from the DICA 

Structured Clinical SCID 
Interview for DSM-IV 

Longitudinal Interval LIFE 
Follow-up Evaluation 

Angold et al., 2000 Life/3-mos 

Orvaschel et al., 1995 Life/last yr 

Bucholz et al., 1994; 
Kuperman et al., 2001 Life/last yr 

First et al., 1995; Life/last yr 
Martin et al., 1995,2000 

Keller et al., 1987; Length of 
Lewinsohn et al., 1996 follow-up 

interval 

Structured Interviews 

Diagnostic Interview for 
Children and Adolescents 

Diagnostic Interview 
Schedule-Children 

Composite International 
Diagnostic Interview 

Diagnostic Interview 
Schedule for DSM-IV 

DICA Herjanic et al., 1977; Life/6-mos 
Reich et al., 1992 

DIS-C Costello et al., 1985; Life/6-mos 
Shaffer et al., 1996 

CIDI WHO, 1998; Andrews & Life/6-mos 
Peters, 1998; Perkonigg 
et al., 1999 

DIS-IV Robins et al., 2000 Life/6-mos/ 
1-ino 

Substance I~wolvement and Substance Use Disorder Interviews 

Adolescent Diagnostic AD1 Winters & Henly, 1993; Life/last yr 
Interview Winters et al., 1993 

Customary Drinking and CDDR Brown et al., 1998 Life/past 
Drug Use Record 3 mos 

Global Appraisal of GAIN Dennis et al., 2000 Life/last yr 
Individual Needs 

4.2.3. Questionnaire Measures of Alcohol Involvement. Compared to inter- 
views, questionnaires can provide a less threatening means for teens to provide 
information on the severity of their alcohol and other drug involvement. How- 
ever, questionnaires are used primarily to gauge level of alcohol involvement, 
and typically are not administered to determine AUD status because they usu- 
ally do not provide full coverage of DSM-IV AUD criteria. Questionnaires 
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range in length, and can bridge the gap between brief alcohol screening and 
more comprehensive interview assessment, while also providing complemen- 
tary information about level of use and associated problems when included as 
part of a comprehensive substance use assessment battery. Questionnaires 
commonly used to assess adolescent alcohol involvement that have good psy- 
chometric properties and that correlate with the presence of AUD diagnoses 
include, for example, the Adolescent Alcohol Involvement Scale (14 items; 
Mayer & Filstead, 1979), Rutgers Alcohol Problems Inventory (23 items; White 
& Labouvie, 1989), Personal Experiences Screening Questionnaire (40 items; 
Winters, 1992), and Personal Experiences Inventory (PEI, 276 items; Winters & 
Henly, 1989). Longer measures, such as the PEI, include subscales that assess 
personal and environmental risk factors, screen for other problem behaviors 
(e.g., eating disorders), and detect response bias. More information about these 
measures and others may be obtained in review articles (e.g., Winters, 2001) 
and sourcebooks (e.g., Allen & Columbus, 1995). 

4.3. Validity of Self- and Collateval Repovts 

4.3.1. Validity of Self-Reports. Self-reports provide the most direct informa- 
tion about a teen's substance use and related problems. However, the validity 
of teens' self-reports remains controversial. Teen self-reports can be subject to 
intentional distortion of information (i.e., minimization, exaggeration). Some 
adolescents also may be delayed in cognitive development, which can affect 
their perception of problems and their willingness or ability to provide valid 
reports (Winters, 2001). Further, factors such as inattention, lack of motivation, 
and misunderstanding of questions can contribute to biased reporting by ado- 
lescents (Martin & Winters, 1998). The method of data collection also may 
affect the teen's willingness to provide sensitive information. Questionnaires 
may provide a less threatening method of reporting substance use compared to 
interviews, and often include scales to assess response bias. When using inter- 
views with youth, valid self-reporting can be maximized through development 
of rapport, use of follow-up questions to clarify responses and inconsistencies, 
and comparison of self-report data with information from other sources (e.g., 
urine drug screen, medical record, collateral report) (Maisto et al., 1995). 
Despite potential challenges in obtaining valid teen self-report of sensitive 
information, support for the validity of youth self-reports exists (e.g., Brown et 
al., 1998; Winters et al., 1991). Specifically, a large proportion of youth in treat- 
ment disclose histories of substance use and related problems, information 
provided by the teen tends to agree with reports from other sources (e.g., par- 
ents, medical records), and reports of lifetime substance use patterns generally 
remain consistent over time (Stinchfield, 1997; Winters, 2001). 

4.3.2. Validity of Collateral Informant Reports. Information provided by the 
teen's parent or guardian, sibling, and peers have been used to supplement 
teen self-reports of substance use and problems. Many parents and other 
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collaterals, however, cannot provide details about their child's substance use, 
resulting in modest associations between mother and teen reports of the ado- 
lescent's alcohol and other drug use (Winters et al., 1996). Mothers tend to 
underreport the teen's level of substance use compared to the teen (Winters et 
al., 2000b). Similarly, peers and siblings may have limited information about 
the teen's actual use patterns. In one study, correlations of reports by parent 
and sibling informants with teen self-report of substance use were low to mod- 
erate (Waldron et al., 2001). Collateral informants may be most useful when 
providing data on the timing or occurrence of certain types of events, such as 
substance-related legal problems or episodes of hospitalization and treatment. 

5. Summary 

Assessment of AUDs in adolescents requires a developmental perspective that 
takes into account maturational and contextual factors that may affect the way 
in which syndromes and symptoms are manifested, as well as their potential 
clinical significance. Existing screening and diagnostic interviews show some 
utility identifying youth with AUDs, and research generally supports the relia- 
bility and validity of diagnostic interviews. Much work remains, however, to 
improve the validity of AUD assessment in youth. Research indicates that cer- 
tain symptoms, particularly tolerance and drinking more or longer than 
intended, may not be appropriately scaled or operationally defined for the 
developmental period of adolescence. Importantly, the high, yet variable, 
prevalence of these dependence symptoms has had a significant impact on esti- 
mates of AUD prevalence in teens. To address the need for a better national 
estimate of the prevalence of DSM-IV AUDs in teens, the National Comorbid- 
ity Survey of Adolescents, which will survey 10,000 youth, was put into the 
field in 2001. Extending findings from cross-sectional research on adolescent 
AUD prevalence, longitudinal follow-up of community and clinical adoles- 
cents indicates that multiple developmental trajectories of alcohol use and 
problems exist, refuting the notion of an inevitable progression of alcohol 
symptoms in youth. A key issue for future research involves increased under- 
standing of the course of AUDs in the context of developmental transitions, 
and other substance use and co-occurring psychopathology. 
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Initiation and Course of Alcohol 
Consumption among Adolescents 
and Young Adults 

Jennifer L. Maggs and John E. Schulenberg 

Abstract. This chapter takes a normative developmental perspective on the etiology 
of alcohol use, focusing on the initiation and course of alcohol use (rather than alcohol 
use disorders) during adolescence and early adulthood. We review evidence regard- 
ing the sequelae and meaning of the age of initiation of alcohol use, consider variable- 
and pattern-centered approaches to modeling trajectories describing the course of 
alcohol use across adolescence and young adulthood, and offer developmental con- 
ceptualizations of risk and protective factors for alcohol use and related problems. 

The initiation and subsequent course of alcohol use represent key developmen- 
tal phenomena that are as important to the etiology of alcohol use as they are to 
broader psychosocial development during adolescence and the transition to 
adulthood. The adolescent years are characterized by an increased willingness 
to engage in behaviors considered by society to be risky, harmful, or even anti- 
social (Elliott et al., 1985; Moffitt, 1993; Johnston et al., 2002). For the majority of 
individuals, the likelihood of engaging in many forms of misbehavior, includ- 
ing alcohol and other drug use, reaches its lifetime peak roughly during the 
decade following the start of high school. The high prevalence of alcohol use 
suggests that it is a normative behavior, at least in the statistical sense, for older 
adolescents and young adults. Of course, what is statistically common is not 
necessarily ideal. Fortunately, however, for the majority of individuals, heavy 
alcohol use tends to subside with the acquisition of adult roles, particularly the 
roles of spouse, parent, and worker (Bachman et al., 1997; Gotham et al., 2003). 
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For an important minority of individuals, however, heavy alcohol use contin- 
ues through early adulthood and beyond, setting the stage for continuing 
problems with alcohol and often with life in general. 

This chapter is organized into three sections. First, research on the seque- 
lae of the initiation of drinking alcohol is summarized, with a focus on the etio- 
logical significance of the age of initiation. Second, the course of alcohol use 
across adolescence is described, distinguishing variable- and pattern-centered 
approaches for modeling normative trajectories and important subgroup varia- 
tions. Third, we argue for the benefits of taking a developmental perspective to 
the study of the complex relationships linking risk and protective factors with 
alcohol and other drug use. 

1. The Initiation of Alcohol Use 

1.1. Defining the Age of Initiation 

Initiating alcohol use early in adolescence or in childhood is a clear indi- 
cator or marker for later problems, including heavier use of alcohol and other 
drugs during adolescence (e.g., Robins and Przybeck, 1985; Hawkins et al., 
1997). Age of initiation, or onset, of alcohol use has been defined variously, 
from the age at which the first drink of alcohol is consumed (e.g., Vega et al., 
2002)-sometimes with sips or tastes excluded (e.g., Grant, 1998; Dewit et al., 
2000)-to the age of first regular use (e.g., Grant et al., 2001) or weekly use (e.g., 
Gruber et al., 1996). In this paper our focus is primarily on the initiation and 
course of alcohol use in adolescents and young adults, rather than on alcohol 
abuse and dependence. We use the term initiation of alcohol use rather than the 
more clinical term onset to distinguish it clearly from the onset of alcohol use 
disorders (AUDs). 

Operationally, early initiation has often been defined categorically as use 
beginning prior to a certain age. The cutoff age defined as "early" varies 
greatly between studies-for example, as use before age 13 (Gruber et al., 
1996), 14 (Muthen and Muthen, 2000b), 15 (Chou and Pickering, 1992), or 18 
(Dawson, 2000). Many studies have collected retrospective data to recon- 
struct alcohol use histories including the age alcohol was first consumed 
(e.g., Vega et al., 2002) or the age diagnostic criteria were first reached (e.g., 
Nelson and Wittchen, 1998). Regardless of how initiation has been defined, 
starting to drink at an early age appears to be a consistent predictor (or at 
least correlate) of later problems with alcohol. When continuous age data are 
coded categorically, use earlier in adolescence (e.g., prior to age 14-16) pre- 
dicts a greater risk for later development of various alcohol problems (Grant 
et al., 2001), with the risk appearing greatest when use is initiated particularly 
early (Robins and Przybeck, 1985; Dawson, 2000; DeWit et al., 2000; Hingson 
et al., 2000). In studies that use dummy codes to distinguish comparisons of 
multiple age cutoffs, beginning alcohol use at every age prior to 19 (Dewit 
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et al., 2000) or 21 (Hingson et al., 2000) is associated with a greater risk for 
subsequent problems with alcohol relative to beginning use later. 

1.2. Sequelae of Eavly Initiation 

An earlier age of initiation of alcohol use predicts heavier use throughout 
adolescence and emerging adulthood (Humphrey and Friedman, 1986; 
Hawkins et al., 1997; Labouvie et al., 1997); more problems, including black- 
outs, abuse, tolerance, and dependence (Robins and Przybeck, 1985; Gruber et 
al., 1996; Grant and Dawson, 1997); and a greater incidence of driving after 
drinking and motor vehicle accidents (Hingson et al., 2000). 

1.3. Ages of Highev Riskfov  Alcohol Use Initiation 

In the United States, based on the nationally representative Monitor- 
ing the Future surveys, nearly half (47%) of the 8th graders in 2002 had 
already initiated alcohol use (more than just a few sips); this lifetime preva- 
lence rate was similar for boys (47.2%) and girls (46.8%), higher among His- 
panic youth (57.4%) than among African American (48.0%) and White 
(48.4%) youth, and inversely related to parent education level (ranging 
from 56.9% for lowest parent education level to 37.7% for highest parent 
education level) (Johnston et al . ,  2003). Lifetime prevalence rates among 8th 
graders for alcohol use have dropped over the past decade and especially 
over the past few years (Johnston et al . ,  2003), suggesting that adolescents 
are initiating alcohol use later. Based on retrospective accounts from the 
2002 cohort of 8th grade students, 13.2% reported that they first used alco- 
hol (more than just a few sips) before or during 5th grade, and 24.9% 
reported first use during 6th or 7th grade. Over the past decade, and partic- 
ularly over the past few years, fewer 8th graders have reported first use at 
earlier grade levels (Johnston et al . ,  2003). 

In an international comparison of epidemiological data from six Western 
countries, Vega et al. (2002) found very similar patterns in the average ages of 
alcohol use initiation across countries despite significant variation in legal pur- 
chase ages and adult prevalence rates. The likelihood of first use increased by 
age 11, with the curve accelerating through mid adolescence to a peak at age 
18, followed by a rapid decrease in the likelihood of first use occurring in early 
adulthood. Similarly, Chen and Kandel (1995) showed that the major risk peri- 
ods for initiation of alcohol use increased through adolescence, peaked at age 
18, and were essentially over by age 20. In these and other studies (e.g., Nelson 
and Wittchen, 1998), men and women evidenced similarly shaped curves, 
though men had consistently higher rates of use and abuse. 

Despite significant inter-country variation in the prevalence of use 
among adults, age of initiation is remarkably similar across diverse countries 
(Vega et al., 2002). This similarity suggests the important influences of social 
factors-including the major developmental transitions of adolescence and 
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early adulthood, which are relatively similar among Western countries (Schu- 
lenberg et al., 1997; Schulenberg and Maggs, 2002; Ferri et al., 2003). 

1.4. Normative Reductions i n  the Third Decade of Life 

Many adolescents drink heavily through late adolescence and emerging 
adulthood, thereby risking acute consequences and the development of AUDs. 
However, only a small percentage of alcohol users, as with other drug users, go 
on to meet diagnostic criteria of abuse or dependence (Robins and Pryzbeck, 
1985). The majority of adolescents mature out of their heavy drinking (Jessor et 
al., 1991; Chen and Kandel, 1995; Bachman et al., 1997). In the clinical realm as 
well, there is not inevitable escalation or even maintenance of alcohol prob- 
lems. Even the majority of those with AUDs mature out of their alcohol prob- 
lems (Nelson and Wittchen, 1998), evidencing developmentally limited 
alcoholism (Zucker, 1994; Sher and Gotham, 1999). 

As described by Zucker (1987, 1994), developmentally limited alco- 
holism involves the presence of significant externalizing behavior but is dif- 
ferent than antisocial alcoholism in that the deviant behavior is specific to 
the adolescent life phase and is tightly connected to normative developmen- 
tal tasks, including shifting relationships from parents to peers (see also Sher 
and Gotham, 1999). This normative decline among developmentally limited 
alcoholics and among non-problematic drinkers appears to be tightly con- 
nected to the assumption of traditional adulthood roles, particularly mar- 
riage and, to a lesser extent, full-time employment and parenthood 
(Bachman et al., 1997; Leonard and Rothbard, 1999). Most important, in 
developmentally limited alcoholism both the alcoholic symptomatology and 
the characteristic externalizing behavior disappear with the adoption of 
adult social roles. This decline is in contrast to continued and escalating 
problems with alcohol that are characteristic of other types of alcoholism, 
such as antisocial alcoholism and negative affect alcoholism (Zucker, 1994; 
Sher and Gotham, 1999). 

1.5. Rival Hypotheses About the Meaning of Early Initiation 

As reviewed above, many studies have documented consistent nega- 
tive associations between age of initiation and subsequent heavy drinking 
and AUDs. However, it remains controversial how this relationship should 
be interpreted (Grant, 1998; Grant et al., 2001; Prescott and Kendler, 1999, 
2001). The debate centers around whether early initiation causes alcohol 
problems or is simply an early sign of more or less inevitable alcohol prob- 
lems caused by, for example, genetic, family, or personality characteristics. 
Relatedly, there is disagreement whether delaying the age of initiation 
would be an effective method of reducing alcohol-related problems and dis- 
orders. At least two major hypotheses or models of the meaning of this rela- 
tionship can be distinguished. 
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1.5.1. The General Vulnerability or Selection Hypothesis. The Geneva1 Vulnev- 
ability (Prescott and Kendler, 1999) or Selection (Gotham et al., 2003) hypothesis 
states that earlier drinking and later problematic drinking are manifestations of 
the same underlying susceptibility to alcohol problems rather than earlier initi- 
ation causing problems pev se (Legrand et al., 1999; Prescott and Kendler, 1999). 
Genetic risk, inadequate parenting and family environment, personality, or 
psychopathology are possible third variables that may explain the relationship 
between age of initiation and later alcohol use (Zucker, 1994; Legrand et al., 
1999; Prescott and Kendler, 1999; Tarter et al., 1999). In this view, delaying initi- 
ation would not lead to a reduction in problems if the root causes remained 
unchanged. Instead, a more successful intervention approach might be to dis- 
rupt the progression from early use to later problematic use (Prescott and 
Kendler, 1999). 

1.5.2. The Causation or Risk Factor Hypothesis. The Causation (Gotham et al., 
2003) or Risk Factov hypothesis, in contrast, views early alcohol use as placing 
adolescents on a trajectory toward heavier and more frequent use that has its 
own direct and indirect negative effects. In addition to the immediate risks of 
alcohol misuse common to all ages (e.g., risky driving, alcohol poisoning), 
individuals who begin use earlier than their age cohort face additional risks 
such as negative labeling, segregation into older and more deviant peer 
groups, and legal sanctions. A variant of this hypothesis focuses on alcohol's 
interference with the achievement of normative developmental tasks. For 
example, Newcomb (1987) highlights potential costs of being off t ime  develop- 
mentally by beginning to drink early (see also Tarter et al., 1999). In particular, 
alcohol use may interfere with the acquisition of effective coping strategies or 
healthy relationships (Baumrind and Moselle, 1985; Gotham et al., 2003) or 
may lead to a premature truncation of adolescence and may lower academic 
and occupational achievement if earlier transitions are made to the work 
force, partnering, and parenthood (Newcomb and Bentler, 1988; see also Sher 
and Gotham, 1999). Viewed from an alternative perspective, beginning to 
drink on  t ime  rather than early may be indicative of normal social functioning 
rather than of underlying psychopathology; thus its predictors may lie more 
in youth culture, situational factors, and normative developmental processes 
than in genetic or environmental deficits (Robins and Przybeck, 1985; Chen 
and Kandel, 1995; Schulenberg and Maggs, 2002). If true, the Risk Factor 
hypothesis would suggest that prevention efforts to delay the initiation of 
alcohol use, if successful, would reduce the negative consequences of alcohol 
use in the long term, even if individuals initiated alcohol use later in adoles- 
cence or emerging adulthood. 

1.6. Disentangling Evidence for Efiects of Early Initiation 

It is difficult to compare the plausibility of these competing hypotheses 
with cross-sectional, retrospective, or even prospective longitudinal designs. 
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Age of initiation and continued use are undoubtedly predicted by similar fac- 
tors and influences; thus it becomes very difficult to disentangle whether start- 
ing to drink early increases the risk for alcohol problems independent of the 
individual's pre-existing liability for such problems (Robins and Pryzbeck, 
1985). In contrast to correlational designs, genetically informed designs such as 
twin studies (e.g., Prescott and Kendler, 1999) or adoption studies (e.g., 
Cadoret et  al., 1986) can provide some answers to these important basic and 
applied research questions. Grant and Dawson (1997) showed that an earlier 
age of initiation predicted increased odds of abuse and dependence, even after 
controlling for family history of alcoholism. This result was replicated by 
Prescott and Kendler (1999) in a large twin sample. However, twin pair analy- 
ses suggested that most of this co-variation was due to shared family genetic 
and environmental variation. This latter study concluded that the evidence did 
not support age of initiation as a direct risk factor for alcoholism but rather 
supported the shared vulnerability hypothesis. 

Randomized prevention trials could also help to answer the question of 
whether age of initiation of alcohol use is a direct risk factor for subsequent 
problems (Coie et al., 1993; Kellam and Rebok, 1992; Maggs and Schulenberg, 
2001). If the age of initiation were delayed among participants in the treatment 
condition and other risk factors remained unchanged, it would be possible to 
test whether a later age of initiation alone reduced later difficulties with alco- 
hol or in other domains. 

Though unequivocal evidence for a causal association between early initi- 
ation and later alcohol problems may be lacking, the consistency of the rela- 
tionship has led many researchers to recommend that prevention efforts aim to 
delay the initiation of alcohol and other drug use (e.g., Robins and Pryzbeck, 
1985; Hingson et al., 2000; Kosterman et  al., 2000). Consistent with this view is 
the goal of the U.S. Public Health Service to increase by 2010 the average age of 
initiation of alcohol use by 3 years from 13.1 to 16.1 years of age (U.S. Depart- 
ment of Health and Human Services, 2000). Though not disputing the serious 
risks associated with adolescent alcohol use, some authors have cautiously 
questioned the practicality of delaying initiation indefinitely, given the central 
place of experimentation with alcohol in youth culture and the keen ability of 
older adolescents to challenge inconsistencies in laws and norms (Newcomb, 
1987; Zucker, 1994; Schulenberg and Maggs, 2002). 

2. The Course of Alcohol Use across Adolescence and 
Young Adulthood 

An important reason for interest in the age of initiation of alcohol use is 
that it marks the beginning of what may become a harmful or risky pattern of 
continued use. This leads to the second focus of this review, which is the course 
or pattern of alcohol use across adolescence and early adulthood. In general, 
based on the national ongoing surveys from the Monitoring the Future study, 
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alcohol use tends to peak at about age 21-22, and this is true for a variety of 
indicators of alcohol use, including annual use, 30-day use, and heavy episodic 
drinking (sometimes known as binge drinking) (Johnston et al., 2002, 2003). 
The actual rates vary from year to year as a function of historic trends, but this 
pattern of increasing use through adolescence until early adulthood, followed 
by a decline, is consistent. Based on the 2001 surveys, the 30-day prevalence 
rates of alcohol use for 8th, loth, and 12th graders were 22%,39%, and 50%; for 
those of modal ages 19-20, 21-22, 23-24, 25-26, and 27-28, prevalence rates 
were 59'10, 72'10, 71'10, 69'10, and 67%; for heavy episodic drinking over the past 
two weeks, corresponding prevalence rates were 13%, 25'10, 30'10, 36'10, 42%, 
38%, 34'10, and 29%. These cross-sectional age-based trends are useful, suggest- 
ing a developmental function that corresponds to other developmental func- 
tions of adolescence and early adulthood related to independence, social 
relations, and personal responsibility. Still, several questions remain open 
about how specifically the courses of alcohol and other drug use are embedded 
in young people's lives, a topic to be considered later. 

Over the past decade, there has been an important change in how many 
researchers think about and study the courses of alcohol and other drug use 
during adolescence and into adulthood. This change has been stimulated in 
part by the closer connection between the study of substance use and develop- 
mental science (e.g., Zucker, 1994; Windle and Davies, 1999; Bennett et al., 1999; 
Schulenberg et al., 2001; Schulenberg and Maggs, 2002), as well as by statistical 
advances for understanding change that move beyond two-wave considera- 
tions of change (Curran and Muthen, 1999; Bates, 2000; Jackson et al., 2000; 
Muthen and Muthen, 2000a, b; Schulenberg and Maggs, 2001). By tying consid- 
erations of substance use etiology to developmental conceptualizations, it is 
possible to connect the course of substance use with psychosocial develop- 
ment; similarly, by considering trajectories of alcohol and other drug use across 
multiple waves, it is possible to examine how the courses of substance use 
relate to other developmental phenomena as dynamic predictors, correlates, 
and consequences. 

There are a variety of approaches to conceptualize and study trajectories 
of alcohol use during adolescence and early adulthood, including retrospective 
accounts and prospective studies. Prospective studies offer several advantages, 
especially when they include multiple waves of assessment over time.* In 
prospective studies involving repeated observations per respondent, it is possi- 
ble to consider trajectories or patterns of alcohol use that include such charac- 
teristics as level, escalation, peak, and decline. In the relevant literature, such 
studies generally have taken one of two routes, focusing either on the norma- 
tive group trajectory (and considering individual deviations from the norma- 
tive trajectory in terms of variations around the intercept and slope[s]) or on 

" Retrospective accounts have advantages as well, particularly in terms of minimizing respon- 
dent and investigator burden; but major disadvantages are problems with selective recall and 
sample coverage. 
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prototypes or common trajectories (e.g., chronically high use, escalation across 
adolescence, low/no use across adolescence, escalation/decline). These two 
approaches, which are sometimes referred to as variable- and pattern-centered 
approaches, respectively, are not mutually exclusive, and newer analytic tech- 
niques such as growth mixture modeling combine the two (e.g., Muthen and 
Muthen, 2000a; Li et al., 2001). However, they tend to have various assump- 
tions about the extent to which a sample/population normative trajectory use- 
fully describes the important features of individual trajectories of alcohol use 
across adolescence and young adulthood. 

2.1. Variable-Centmd Approaches: Nonnative Trajectouies and Vauiations 

An individual's course of alcohol use across the adolescent and young 
adult years can be characterized mathematically as a developmental trajectory 
describing the pattern of growth and/or decline in alcohol use over a series of 
measurement occasions. Quantitatively, trajectories can be defined as slopes 
that take any mathematical function, with linear (and often quadratic) trajecto- 
ries perhaps being the most commonly estimated shapes. Growth functions are 
defined by two or more parameters, the first indicating an intercept, which rep- 
resents the individual's level of a variable at a particular researcher-selected 
time point (e.g., initial, average, or endpoint level), and others representing the 
slope for the individual over time (Bryk and Raudenbush, 1987; Muthen and 
Curran, 1997). Depending on the specificity of the theory and the breadth of 
the data, the growth function can be parameterized in more complex ways- 
for example, a higher-order polynomial that represents acceleration and/or 
deceleration in change. 

Whereas repeated measures analyses of variance examine mean-level 
developmental trajectories for entire groups (e.g., males vs. females, treatment 
vs, control), the newer generations of growth modeling procedures (e.g., hierar- 
chical linear and latent curve analyses) simultaneously estimate developmental 
trajectories at the individual level and examine whether variation in the parame- 
ters of these trajectories (e.g., initial level, linear rate of change) is systematically 
predicted by time-invariant (e.g., gender) and time-varying (e.g., marital status) 
predictors (Bryk and Raudenbush, 1987; Muthen and Curran, 1997). 

Across early adolescence there are normative increases in drinking as 
indexed by measures of frequency-quantity and misuse (e.g., Maggs and Schu- 
lenberg, 1998; Schulenberg and Maggs, 2001). Chen and Kandel (1995) used 
reconstructed drug histories from four waves of data spanning ages 15-16 to 
34-35 to model normative trends in alcohol use across the 19 years. Monthly 
alcohol use increased sharply in adolescence, stabilized in the late teens, and 
declined slightly in the late 20s. The periods of most intense use were in late 
adolescence and the early 20s. Similarly, in an analysis of longitudinal data 
from the National Longitudinal Survey of Youth, Muthen and Muthen (2000b) 
observed a peak in heavy drinking in the early 20s, with slow but steady 
declines through age 37. 
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2.2. Pattern-Centeved Approaches: Distinguishing Prototypes or Subgroups 

Pattern- or person-centered approaches to trajectories of change typically 
group people by how they change or do not change over time. Thus, rather 
than assuming that everyone, more or less, follows a similar developmental 
trajectory (as is the case with typical variable-centered approaches), this 
approach aggregates individuals into multiple, relatively homogenous groups 
according to their common trajectories. This disaggregation approach has 
revealed a great diversity of patterns of change in heavy drinking during ado- 
lescence and early adulthood (e.g., Schulenberg, O'Malley et al., 1996; Bates 
and Labouvie, 1997; Schulenberg et al., 2001; Zucker, 2000). 

For example, across early adolescence, based on five waves of panel data 
from 6th grade through 10th grade, Steinman and Schulenberg (2003) used a 
pattern-centered approach to derive six trajectory groups reflecting distinct 
courses of alcohol use (frequency-quantity) during early and middle adoles- 
cence: abstinence, rare use, high school onset, early but non-escalating use, 
early and gradually escalating use, and consistently high use. In the emerging 
adult years, based on nationally representative panel data drawn from the 
Monitoring the Future (MTF) project, Schulenberg, O'Malley et al. (1996) used 
conceptual groupings and cluster analyses to distinguish six distinct trajecto- 
ries of change in heavy drinking across ages 18 to 24 (see figure 1): chronic 
heavy drinkers, decreased, increased, fling (i.e., low, high, low), rare, and 
never. Similarly, Sher's longitudinal study of AUDs among college students 
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Figure 1. Mean Score for 5+ Drinks in a Row in Past 2 Weeks by Binge Drinking Trajectory 
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followed into young adulthood identified three subgroups using configural 
frequency analyses: those chronically meeting diagnostic criteria, those recov- 
ering (labeled developmentally limited), and those never diagnosed (Sher and 
Gotham, 1999). Similar groups of distinct trajectories have also been identified 
using mixture modeling in normal (e.g., Hill et al., 2000) and high-risk (e.g., 
Chassin et al., 2002) samples. Together, these and related findings (e.g., Cass- 
well et al., 1997; Li et al., 2001) suggest that a single normative trajectory does 
not describe the course of alcohol use for all or even most young people. Such 
analyses identify potentially qualitative differences in the course, antecedents, 
and sequelae between groups or profiles of drinkers that would not be 
revealed if only the sample mean trajectory were modeled. 

Long-term developmental trajectories of alcohol and other drug use are 
useful in many ways, but it is important to keep in mind that these trajectories, 
whether defined by normative slopes or group patterns over time, are more 
descriptive than explanatory or prognostic. In addition, the relatively long 
periods between waves (in most studies, several months to years) and the use 
of analytic techniques that assume off-trajectory values represent measurement 
error can lead to overgeneralizations about the smoothness of developmental 
curves. Future analyses should also use age-specific, time-varying predictors to 
explain further within-person variations in alcohol use (Maggs and Schulen- 
berg, 1998; Muthgn and Muthh,  2000b; Schulenberg and Maggs, 2001). 

3. Risk Factors for and Protective Factors against Alcohol Use: 
A Developmental Perspective 

As a science, our current knowledge of the vast array of potential risk and 
protective factors is extensive. At the same time, our understanding of how 
various risk and protective factors interrelate over time and how they are 
embedded in the course of an individual's life remains limited (Schulenberg et 
al., 2001). In this section, we take a step back from the extensive literature on 
risk and protective factors and consider conceptual issues related to defining 
risk and protective factors in order to embed them within the life course and 
contexts of young people and to consider them in terms of multifinality, equifi- 
nality, and developmental timing. 

3.1. Definition and Relationship of Risk and Protective Factors 

Simply stated, risk factors are variables that predict a higher likelihood of 
a negative outcome, and protective factors are variables that predict a higher 
likelihood of a positive outcome. However, the relationship between risk and 
protective factors can be conceptualized in different ways (Luthar et al., 2000; 
Schulenberg and Maggs, 2002). In one approach, risk and protective factors are 
viewed as independent main effects or as representing opposite ends of the 
same continuum (e.g., Werner and Smith, 1992). Alternatively, protective factors 
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can be viewed as potential moderators or buffers that may reduce the effects of 
risk factors (Garmezy et al., 1984; Rutter, 1990; Brook et al., 1992; Hawkins et al., 
1992; Johnson and Johnson, 1999). In this latter view, protective factors are 
believed to operate only in the presence of existing risk factors, either by dilut- 
ing or reversing the risk factor's impact (statistical interaction). Thus, the con- 
cept of protection is invoked to explain more positive outcomes among 
individuals exposed to similar levels of risk (Hawkins et al., 1992). 

3.2. Risk and Protective Factorsfor Alcohol Use 

A wide variety of risk and protective factors for the initiation, escalation, 
and maintenance of alcohol use has been identified from decades of research. 
In a major review of evidence regarding risk factors for alcohol and other drug 
problems in adolescence, Hawkins et al. (1992) grouped these into 17 cate- 
gories. These included contextual factors such as laws, availability of sub- 
stances, and extreme economic deprivation; family factors such as conflict and 
management; academic failure; peer rejection; early onset of problem behavior 
and drug use; and physiological factors such as genetic background. Petraitis et 
al. (1995) summarized 14 theoretical models for understanding experimental 
substance use during adolescence. These models ranged from sociological the- 
ories focusing on more distal socio-structural factors (e.g., an absence of com- 
mitments to conventional society) to cognitive-affective theories emphasizing 
proximal processes (e.g., decision-making) and predictors (e.g., substance-spe- 
cific expectancies). Thinking about risk and protective factors developmentally 
can help situate the myriad of risk/protective factors and probabilistic theoret- 
ical models into the context of normative developmental changes of adoles- 
cence and emerging adulthood (Zucker, 1994; Maggs et al., 1997; Sher and 
Gotham, 1999; Schulenberg and Maggs, 2001,2002). 

3.3. Developmental Perspective on Normative Developmental 
Transitions and Psychopathology 

An interdisciplinary developmental perspective draws attention to multi- 
dimensional and multidirectional change across the life span, normative and 
non-normative transitions and life events that structure and shape develop- 
ment, and complex interactions of biological, psychological, and contextual 
influences on behavior and adjustment (Bronfenbrenner, 1979; Baltes, 1987; 
Elder, 1998). Humans are considered to play a strong, active role in their own 
development, and social and physical environments are viewed as also playing 
strong, active roles (Caspi & Moffitt, 1993; Brandtstadter and Lerner, 1999). 
Through a process of niche selection, individuals sort themselves into environ- 
ments and activities from differing ranges of options based on personal charac- 
teristics, beliefs, interests, and competencies. Selected ecological niches then 
afford various opportunities (Plomin et al., 1977). This progressive accommoda- 
tion of individuals and environments can foster the qualities of coherence and 
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continuity that appear to describe much of human development. But consistent 
with an emphasis on dynamic person-context interactions and multi-directional 
change, development is not necessarily expected to exhibit a smooth and pro- 
gressive function, and early experiences may not always have strong or lasting 
effects (e.g., Lewis, 1998; Cairns, 2000; Schulenberg et al., 2003). Thus, both conti- 
nuity and discontinuity are anticipated across the life course. 

Developmental perspectives draw attention to normative transitions that 
occur across the life course for many individuals within a given society. Com- 
monly experienced transitions in biological, cognitive, affiliative, and achieve- 
ment domains during adolescence and emerging adulthood provide a 
structure and backdrop for initiating and experimenting with alcohol use.* For 
example, in the affiliative domain of interpersonal relationships, the adolescent 
and emerging adult years bring major transformations in relationships with 
peers. The increased importance of peer relations and sensitivity to peer cul- 
ture during adolescence (Berndt, 1992) raises exposure to norms and influences 
that may encourage experimentation with alcohol. Although most adolescent 
alcohol use occurs in the company of peers in a shared social experience, peer 
influences are not monolithic in their power or direction of influence (e.g., 
Brown et al., 1997). Rather, individuals tend to seek out and be selected by 
peers who have similar goals, values, and behaviors (Kandel et al., 1990; Dish- 
ion and Owen, 2002). Thus peer influences, depending on their nature and 
direction, can both encourage or discourage alcohol use. 

A developmental perspective on risk and protective factors can also bring 
insights to the understanding of clinical disorders. For example, developmen- 
tal psychopathology views all clinical disorders as arising from difficulties in 
or failures of healthy development (Cicchetti, 1999). From this perspective, nor- 
mative developmental transitions and changes may be related to risk or protec- 
tive factors for alcohol use problems, or they may modify the expression of 
disorders (Sher and Gotham, 1999). Moreover, it is clear that some risk factors 
have more impact at particular periods of the life span-for example, peer 
influences during adolescence, as described above. 

3.4. Equifinality and Multifinality 

Risk and protective factors are not static over the life course, nor does a 
given risk or protective factor act similarly for all people or at all times. Longi- 
tudinal panel studies from early childhood to young adulthood suggest that 
some risk and protective factors first appear during childhood or earlier, well 
before the initiation of any substance use. While such factors as early antisocial 
behavior or genetic susceptibility to substance use increase one's vulnerability 
to negative outcomes, they do not necessarily doom a child to a life of substance 

" For reviews of major developmental transitions as they relate to health behaviors, see Schulen- 
berg, Maggs and Hurrelmann, 1997; Schulenberg and Maggs, 2001,2002. 
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abuse problems (O'Connor and Rutter, 1996). Longitudinal studies on sub- 
stance use are needed to identify why great numbers of individuals do not 
develop serious substance abuse problems despite exposure to significant risk 
factors, and likewise why many individuals do develop problems despite little 
exposure to risk factors (Rutter, 1989; Cicchetti, 1999; Zucker, 2000). 

The concepts of equifinality and multifinality are of particular impor- 
tance in this regard (e.g., Gottlieb, 1991; Cicchetti and Rogosch, 1996). Equifi- 
nality refers to the process by which several different types of risk/protective 
factors may lead to the same outcome. For example, among older adolescents 
who engage in frequent heavy drinking with accompanying concurrent alco- 
hol-related symptoms (the outcome), there may be a group that initiated alco- 
hol use early, evidenced childhood antisociality, and has a greater family 
history of alcoholism, and another group that initiated later in response to age- 
graded social influences (Zucker, 1994; see also Moffitt, 1993; Sher and 
Gotham, 1999). 

Multifinality refers to the fact that any given risk or protective factor can 
lead to a multitude of different outcomes. For example, a family history of alco- 
holism predicts both a heightened and a reduced likelihood of alcohol prob- 
lems. That is, children of alcoholics are more likely to develop alcohol abuse 
and dependence but also are more likely to become abstainers (Rutter, 1996; 
Sher, 1991; Zucker, 2000). 

3.5. Timing Matteus 

The developmental timing of risk and protective factors is also key (Schu- 
lenberg et al., 2001). Although early experiences are important (Hawkins et al., 
1992; Petraitis et al., 1995), the influence of earlier experiences may be medi- 
ated, erased, or even reversed by later experiences (cf. Bandura, 1982; Lewis, 
1998), especially when major transitions are involved. In particular, the transi- 
tion from adolescence to adulthood is a time of widespread change that can 
engender considerable discontinuity in ongoing trajectories of health and well- 
being (Schulenberg et al., 2003). 

These concepts and examples highlight the probabilistic nature of risk 
and protective factors (Zucker, 1994). Among the many identified potential risk 
and protective factors, none is sufficient or necessary for particular outcomes, 
thus requiring conceptualizations of explanatory processes that focus on the 
diversity of causal connections (Cloninger et al., 1997; Magnusson, 1997; New- 
comb, 1997; Cairns et al., 1998; Wachs, 2000; Schulenberg et al., 2003). 

4. Summary and Conclusion 

Initiating alcohol use earlier in adolescence is of concern because of its 
association with heavier and more persistent alcohol use and related prob- 
lems, although it remains unclear how early initiation causally relates to 
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future difficulties. From a developmental perspective, early initiation can be 
viewed as an early sign of or risk factor for an escalating trajectory of alcohol 
use and problem behaviors. However, in light of the multifinality of early 
signs and risk factors regarding various problematic and salutary outcomes, 
as well as the equifinality of problematic outcomes following from the same 
risk factors, unhealthy behaviors at one point in time do not imply an 
inevitable and enduring problematic trajectory. Moreover, while there are nor- 
mative age trends in alcohol use across adolescence and early adulthood, it is 
important to remember that such normative trends can hide significant 
interindividual differences in the shape of alcohol use trajectories for large 
segments of the population. 
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High Risk Adolescent and 
Young Adult Populations: 
Consumption and Consequences 

Brooke S. G. Molina 

1. Introduction 

Conceptualization of risk for alcoholism is complicated, with a number of 
unique factors having been theorized and demonstrated to be important in the 
development of alcohol problems among youth. These include individual 
characteristics such as personality or temperament, inherited vulnerability 
based on familial risk, environmental vulnerability (e.g., socioeconomic disad- 
vantage, exposure to modeling influences, etc.), and the interplay among all of 
these risk factors (e.g., (Sher, 1991). Among youth, it is sometimes helpful to 
consider alcoholism risk by virtue of variables that identify group member- 
ship; such group membership typically intersects with the constructs impli- 
cated in alcoholism theory. Consideration of these risk groups (e.g., psychiatric 
comorbidities) can inform research and treatment efforts, and without question 
can assist with policy and funding decisions. In recent decades, a proliferation 
of studies have accumulated to test hypotheses regarding the contribution of a 
number of risk variables to alcoholism development in youth. To this end, a 
number of these risk variables (i.e., risk groups) are considered below for their 
possible role in alcoholism vulnerability among youth. 

2. Adolescents with Cornorbid Conditions 

Rohde and colleagues reported in their diagnostic interview study of 
high school students in Oregon (large representative sample) that over 80% of 
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students with an alcohol disorder had another psychiatric disorder (Rohde, 
Lewinsohn, & Seeley, 1996). Indeed, psychiatric comorbidity among adoles- 
cents with alcohol or other substance abuse problems is more common than 
not (Bukstein, Brent, & Kaminer, 1989). In a recent review of community sam- 
ple studies, comorbidity between a substance disorder and another psychiatric 
disorder was estimated at 6O0/0 of youths with a substance disorder (Armstrong 
& Costello, 2002). Yet, the confidence with which conclusions can be drawn 
regarding the putative causal role of certain conditions is variable. 

Without question, the condition most prominently featured in the litera- 
ture in alcoholism and substance abuse comorbidity is Conduct Disorder (CD). 
The salience of this construct in etiological models of alcoholism follows from 
epidemiologic studies of adults finding antisocial personality (ASP) to be the 
most common psychiatric comorbidity with alcoholism (Robins & Regier, 
1991), with 29.6% of alcoholic women and 12.0% of alcoholic men meeting 
diagnostic criteria for ASP. Conduct problems are significantly associated con- 
currently and prospectively with alcohol and/or substance use among youth 
(Chassin et al., 2004; Weinberg & Glantz, 1999). Thus, deviant behavior and 
deviance-proneness play a central role in theoretical models of alcoholism and 
substance abuse among youth (Jessor & Jessor, 1977; Sher, 1991). Although the 
specific terms have somewhat different conceptual implications, this common 
comorbidity is also referred to as aggression, defiance, or behavioral undercon- 
trol in childhood, CD, conduct problems, delinquency, or antisocial behavior in 
adolescence, and antisocial personality in adulthood. 

Definitional issues aside, among youth there is a strong and robust litera- 
ture documenting the prospective association between conduct problems and 
alcohol consumption. For example, teachers' ratings of defiant and aggressive 
behavior among first grade boys predicted heavier use of alcohol as well as 
marijuana and cigarettes by the teenage years (Kellam, Brown, Rubin, & Ens- 
minger, 1983). Loeber and colleagues tested whether persistent delinquency 
and substance use were associated in the Pittsburgh Youth Study of boys, and 
found significant associations in each of the three age cohorts of the sample 
(Loeber, Stouthamer-Loeber, & White, 1999). In a large sample of boys 
recruited in kindergarten, stable disruptive behavior over seven years pre- 
dicted a composite substance use score that included alcohol use by age 12 
(Dobkin, Tremblay, & Sacchitelle, 1997). Among adolescents, early occurring 
delinquent behavior (i.e., occurring before the age of twelve) was associated 
with a rapid development of substance dependence symptoms among adoles- 
cents (Taylor, Malone, Iacono, & McGue, 2002). In the Great Smoky Mountains 
study, behavior disorders (principally Conduct Disorder) were significantly 
associated with alcohol use, as well as use of other substances, among boys and 
girls (Costello, Erkanli, Federman, & Angold, 1999). Interestingly, the associa- 
tion was stronger among girls, which is consistent with the Epidemiologic 
Catchment Area Study (ECA) report of higher rates of ASP among female adult 
alcoholics (Robins & Regier, 1991). These longitudinal studies, as well as stud- 
ies examining age of onset of comorbid psychiatric and alcohol disorders, 
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strongly suggest the temporal precedence of conduct problems prior to the 
development of alcohol problems (Rohde et al., 1996), supporting deviance- 
proneness theories of alcohol disorder (e.g., Jessor & Jessor, 1977; Sher, 1991). 
Interestingly, however, there does not appear to be a 1:l correspondence 
between serious conduct problems and development of alcohol or other sub- 
stance disorder. For example, among youth in the Great Smoky Mountains 
study, only 26.2% of girls and 11.3% of boys with substance abuse or depend- 
ence met diagnostic criteria for a behavior disorder (Costello et al., 1999). Simi- 
larly, in the Oregon study, only 25.5% of youth with alcohol abuse or 
dependence had a disruptive behavior disorder (Rohde et al., 1996). Although 
in the latter study disruptive behavior disorders were probably underesti- 
mated (parent report was not available), these studies and others (Mason & 
Windle, 2002) suggest the utility of maintaining a distinction between these 
outcomes for youth. 

There is significant comorbidity between CD and Attention-Deficit/ 
Hyperactivity Disorder (ADHD; Hinshaw, 1987; Waschbusch, 2002). The 
extent to which underlying temperamental vulnerability consistent with the 
core symptoms of ADHD (inattention, hyperactivity, and impulsivity) is 
responsible for the CD-alcoholism link remains an open and interesting ques- 
tion. For example, in the Montreal study, persistent disruptive behavior pre- 
dicted early substance use (Dobkin et al., 1997), but in the same study boys 
with high teacher ratings of restlessness, running or jumping up and down, 
not keeping still, and squirmy and fidgety reported earlier ages of drunken- 
ness at follow-up (Masse & Tremblay, 1997). Caspi and colleagues reported 
that 3-year old boys observed to be impulsive, restless, and distractible were 
at increased risk for alcohol dependence by age 21 (Caspi, Moffitt, Newman, 
& Silva, 1996). Similar findings exist in other longitudinal studies (e.g., 
(Block, Block, & Keyes, 1988), suggesting that well before conduct problems 
develop, a temperamental style characterized by behavioral undercontrol 
and dysregulation increases vulnerability to alcoholism and substance abuse 
(Chassin & Ritter, 2001). 

Although there have been some inconsistencies across studies, children 
diagnosed with ADHD in clinic settings appear to be at risk for elevated alco- 
hol consumption. Most recently, Molina and Pelham reported more frequent 
drunkenness, a slightly younger age when first drunk, and more alcohol prob- 
lems that included subclinical symptomatology, among adolescents with child- 
hood ADHD than among demographically similar adolescents without ADHD 
(Molina & Pelham, 2003). However, among epidemiologic/community Sam- 
ples, associations with ADHD are generally rendered nonsignificant once the 
comorbidity with CD is controlled (e.g., Armstrong & Costello, 2002; Boyle et 
al., 1993; Costello et al., 1999). This result is not surprising if CD serves to medi- 
ate alcohol risk among children with ADHD, especially given findings that 
children with comorbid ADHD and CD begin their antisocial careers at earlier 
ages and have more persistent delinquent behavior (Moffitt, 1990). In a public 
middle school sample, students with high teacher ratings of ADHD symptoms 
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and high self-ratings of conduct disorder symptoms reported the highest rates 
of drunkenness (73% of those with both ADHD and CD versus 36% of students 
with CD only), indirectly suggesting the viability of a pathway from ADHD to 
alcoholism through CD (Molina, Smith, & Pelham, 1999). Whether elevated 
drinking and drinking-related problems among adolescents with ADHD per- 
sist into adulthood, or newly appear in adulthood, is a matter for continued 
longitudinal research. 

Finally, internalizing disorders have received much attention in the alco- 
holism literature for their possible role as contributors to risk. A negative affect 
pathway of vulnerability, in which adolescents turn to alcohol or other drugs to 
alleviate psychological distress, is commonly seen in theoretical models. How- 
ever, the support for depressive or anxious symptomatology as a unique pre- 
dictor of vulnerability has been inconsistent (Chassin, Hussong, Barrera, 
Molina, Trim, & Ritter, 2004). Co-occurrence between alcohol use or abuse with 
depression is common (Armstrong & Costello, 2002). For example, Rohde and 
colleagues reported a 47.9% depression rate among high school students with 
alcohol abuse or dependence compared to about 20% in abstainers, experi- 
menters, or social drinkers (Rohde et al., 1996). However, only 17% of the 
youth with an alcohol disorder had a "pure" internalizing disorder (i.e., an 
externalizing disorder was not also present), indicating that disruptive behav- 
ior vulnerability may underlie much of the alcohol-internalizing comorbidity. 
Kandel reported a rate of 23.8% with depression among youth drinking alcohol 
at least weekly compared to 5.0% in abstaining youth (Kandel et al., 1997), and 
Deykin reported a prevalence of 22.8% for depression with alcohol abuse 
(Deykin, Levy, & Wells, 1987). Thus, approximately one fifth of youth with an 
alcohol disorder may suffer from major depression, but a significant number of 
these youth may also have externalizing behavior problems. The comorbidity 
with anxiety disorder is much less impressive (Armstrong & Costello, 2002). 

Attempts to sort out the temporal ordering, or unique predictive effects of 
internalizing symptomatology on drinking outcomes have not yielded consis- 
tent results. In a number of cases, no significant prediction was found. For 
example, in a community sample of adolescents, externalizing symptoms but 
not internalizing symptoms were found to mediate parental alcoholism effects 
on adolescents' increased heavy drinking over time (Hussong, Curran, & Chas- 
sin, 1998). In the same sample, adolescent internalizing symptoms did not pre- 
dict alcohol or drug diagnoses in adulthood (Chassin, Pitts, DeLucia, & Todd, 
1999). However, Hussong has argued that it might be premature to dismiss the 
role of negative affect in alcoholism vulnerability before research is conducted 
that assesses affective vulnerability proximal in time to the drinking experience 
(Hussong, Hicks, Levy, & Curran, 2001). Previous research may have underes- 
timated the role of negative internal states due to the long assessment windows 
common in survey research (i.e., interviews once a year or less). 
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3. Adolescents with Positive Family Histories of Alcohol Problems 

Alcoholism runs in families. Though by no means a perfect correlation, 
there is solid empirical evidence for at least a moderate association between 
parental alcohol disorder and risk for the same in their offspring. Studies that 
have generated the most convincing data on this matter have directly inter- 
viewed parents and offspring recruited from community settings and prospec- 
tively followed the children into adolescence and early adulthood. 

In an ongoing longitudinal study of children of alcoholics recruited from 
the community, Chassin and colleagues reported a significant association 
between parental alcohol disorder and binge drinking in offspring followed 
through adolescence into early adulthood (Chassin, Pitts, & Prost, 2002). 
Specifically, after controlling for comorbid parental psychopathology, parental 
alcohol disorder was associated with binge drinking behavior that included a 
late-moderate pattern, an infrequent (but present) pattern, and an early-heavy 
pattern of binge drinking. Moreover, adolescents who were in the early-heavy 
binge drinking trajectory group were significantly more likely to meet diagnos- 
tic criteria for alcohol abuse, drug abuse, and ASP when they were 18-23 years 
of age (Chassin et al., 2002), indicating the prognostic importance of early 
binge drinking among adolescents, as well as the significance of a positive fam- 
ily history above and beyond the commonly occurring psychiatric disorders 
that often occur in adults with alcoholism. 

Other research has shown strong familial associations for substance dis- 
order above and beyond antisociality. Merikangas and colleagues reported that 
among clinic-recruited adults with substance disorders, odds ratios adjusted 
for antisocial personality ranged from 4.4 to 10.2 for first degree relatives to 
have a similar drug disorder (i.e., opioids, cocaine, cannabis). Although this 
specific test was not conducted for alcohol disorder, 35.5% of alcoholics' first 
degree relatives also had alcohol disorder (vs. 14.9% of controls' relatives), 
indicating a strong familial pattern (Merikangas et al., 1998). In general for 
drug disorders, there was an &fold increased risk of drug disorders among the 
relatives of these adult probands. 

In the Great Smoky Mountains Study, an epidemiologic study of psychi- 
atric disorder in rural southeast youth, parental report of treatment for sub- 
stance-related problems was associated with an earlier onset of drinking 
alcohol. The ages at which these children first began drinking was quite young, 
with exposed children (parent received treatment) beginning to drink an aver- 
age of two years earlier than non-exposed children (7.7 years of age versus 9.1 
in non-exposed children) (Costello et al., 1999). 

Heritability estimates for "alcoholism" variously defined are in the range 
of 43% to 67% for adults (Heath, 2003). For example, among adult twins, con- 
trolling for a variety of confounding variables that includes Conduct Disorder, 
heritability is still 68% for both men and women (Heath et al., 1997). Among 
youth, heritability appears to be comparable. A heritability estimate of 60% 
was reported by Han and colleagues using the Minnesota Twin Family Study 
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(Han, McGue, & Iacono, 1999). These heritability estimates are consistent with 
research by Hill and colleagues finding significant effects of familial density of 
alcoholism on adolescent drinking (Hill, Shen, Lowers, & Locke, 2000; Hill & 
Yuan, 1999), and indicate that the familial loading for alcoholism may be a par- 
ticularly important moderator of risk beyond parental disorder alone. 

The importance of heritability is underscored by research showing that, 
above and beyond diagnosis of alcohol disorder in parents, maximum number 
of drinks by fathers may be even more useful as a predictor of vulnerability in 
their children. In the Minnesota Twin Family Study, father's maximum number 
of drinks consumed predicted his childs's use of a range of substances includ- 
ing alcohol, alcohol intoxication, and alcohol disorder symptoms by age four- 
teen. These findings are important given the well-established link between 
early drinking and risk for later alcohol disorder (Grant & Dawson, 1997), and 
findings that neurophysiologic vulnerability to alcoholism (reduced P300 
amplitude) is associated with heavy paternal drinking (Iacono, Carlson, Mal- 
one, & McGue, 2002). However, the strong familiality and potential genetic 
underpinnings of alcoholism risk do not negate the importance of environmen- 
tal factors and their potential interactive effects on alcoholism heritability 
(Heath, 2003). 

Finally, in the University of Michigan-Michigan State University Longitu- 
dinal Study (UM-MSU), parental alcoholism was associated with increasing 
teacher-rated attention problems through childhood, which was subsequently 
associated with early alcohol consumption and first drunkenness by the age of 
14 (Jester et al., 2003). This finding is consistent with other reports by this 
group pointing to early behavioral undercontrol in the children in these fami- 
lies, especially when antisocial personality is present (Wong, Zucker, Puttler, & 
Fitzgerald, 1999). The UM-MSU study is uniquely positioned to study the 
onset and course of cognitive and behavioral difficulties from early childhood 
into adolescence, and to test whether early temperamental and cognitive diffi- 
culties predate antisocial behaviors known for their strong comorbid associa- 
tion with alcohol disorder. Research such as this may help to address some of 
the confusion regarding the role of temperamental vulnerability, ADHD, and 
conduct problems in the development of alcohol disorder among youth. 

4. Gay and Lesbian Youth 

Research on gay, lesbian, and bisexual youth (GLB) and their associated 
risk for alcohol problems has increased since the 1980s. Concern has arisen 
regarding mental health vulnerability in this population (Remafedi, Farrow, & 
Deisher, 1991), with a recent emphasis on need for definitional and method- 
ologic improvements in research with this population (e.g., Institute of Medi- 
cine, 1999). Studies addressing increased risk for substance use and abuse 
among GLB youth have been mostly focused on males and selected self-identi- 
fied populations (e.g., Jordan, 2000; Rotheram-Borus & Rosario, 1994; 
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Rotheram-Borus, Rosario, Rossem, Redi, & Gillis, 1995), although recent 
research has begun to correct this methodologic limitation (Russell, Driscoll, & 
Truong, 2002). 

Using data from the 1995 Youth Risk Behavior Survey in Massachusetts 
(high school students), Garofalo and colleagues reported a 2.5% prevalence 
rate of self-identified sexual orientation as gay/lesbian or bisexual (0.6% 
gay/lesbian, 1.9% bisexual) (Garofalo, Wolf, Kessel, Palfrey, & DuRant, 1998). 
Among these youth, elevations compared to heterosexual youth were found 
for a wide range of health risk behaviors (e.g., sexual intercourse) that included 
alcohol consumption before age 13, lifetime (86.8% vs. 79.0%) and recent (past 
30 days) alcohol use (89.4% vs. 52.8%), recent binge drinking (46.2% vs. 33.0%), 
alcohol use at school (25.0% vs. 6.2%), and alcohol or drug use at last sexual 
episode (34.7% vs. 13.3%). Group differences were also found for a number of 
other drug use behaviors (e.g., marijuana use before age 13, inhalant use, etc.), 
supporting the hypothesis that youth who identify themselves as GLB in high 
school are at significantly elevated risk for a range of health risk behaviors that 
include excessive use of alcohol. A limitation of this study was that students 
who had not yet self-identified as GLB were excluded, which may have 
resulted in an over-estimate of risk. 

In a recent attempt to correct previous methodological limitations of 
studies in this area, Russell and colleagues examined the association between 
several alcohol consumption variables and other substance use variables with 
same-sex romantic attractions and relationships in the ADD Health Study 
(Russell et al., 2002). Group differences were found, but at more modest rates 
than had been suggested by prior studies. Youth with romantic attraction to 
both sexes (bisexual attraction experienced) reported more times drunk, drink- 
ing alone, and problems associated with drinking. However, these differences 
were limited to cross-sectional correlations and same-sex attraction was not 
predictive of increases in these variables one year later. In contrast, males 
reporting same-sex relationships experienced increases in drinking alone and 
in problems caused by drinking (but not drunkenness) by the subsequent year. 
There were some group differences for marijuana and for other drug use, but 
these differences were generally cross-sectional, and suggest that GLB alcohol 
vulnerability may be moderated by early identification with the GLB role. 
Especially elevated risk among self-identified youth may explain why studies 
of self-selected samples (e.g., youth seeking services at gay-identified commu- 
nity agencies) report high rates of alcohol and drug use (Rotheram-Borus & 
Rosario, 1994; Rotheram-Borus et al., 1995). Taken together, the studies to date 
suggest that moderate risk for early drinking and drinking-related problems is 
apparent among youth with GLB attractions, but there is significantly elevated 
risk for a range of mental health problems that includes drug and alcohol use 
among self-identified GLB youth. Given the social stressors associated with 
such identification (Savin-Williams, 1994), and the young age at which male 
GLB individuals begin to recognize their sexual identity (on average, 14; 
Remafedi, 1987), these studies suggest a need for continued research on this 
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population. Furthermore, longitudinal research is needed to determine whether 
early problem behaviors that include alcohol use in this population lead to long- 
term difficulties with drinking and use of other drugs into adulthood, which 
has been suggested by research on GLB adults (Skinner, 1994). 

5. Homeless and Runaway Youth 

Runaway, "throwaway," or otherwise homeless youth are, by definition, 
a hidden population difficult to enumerate, and under-represented in national 
surveys of substance use among youth (Kral, Molnar, Booth, & Watters, 1997). 
The Second National Incidence Studies of Missing, Abducted, Runaway, and 
Thrownaway Children (NISMART-2), a 1999 survey of households and juve- 
nile facilities, estimated that 1,682,900 youths in the United States had a run- 
away (at least one night away) or throwaway episode (Hammer, Finkelhor, & 
Sedlak, 2002), with a throwaway episode defined as being told to leave home 
by a caretaker for at least one night, without adequate alternative care 
arranged. This represents a slight decrease since NISMART-1 conducted a 
decade earlier, suggesting that this population is at least stable if not declining 
in size slightly. Most runaway/throwaway youth (two-thirds) were between 
the ages of 15 and 17, boys and girls were equally represented, and most (77%) 
were gone from home less than one week. Three characteristics were promi- 
nent among roughly one-fifth of the youth; these included a prior history of 
physical or sexual abuse (21°/0), being substance dependent (19%), and using 
hard drugs (17%). It was not reported whether rates of substance use or disor- 
der were higher in the subset of youth gone from home for extended periods of 
time, which may be important because research has shown that total time 
away is correlated, at least for boys, to frequency of substance use (Whitbeck, 
Hoyt, & Yoder, 1999). 

Ennett, Bailey and colleagues interviewed 327 runaway and homeless 
youth in Washington, D.C. (Ennett, Bailey, & Federman, 1999), two-thirds of 
whom were identified on the streets (as opposed to shelters, etc.). Most were 
African-American (80.4%), average age was 17.4, and males and females were 
equally represented. A third (31.3%) reported three or more drinks at a time, 
two-thirds (61.5%) also reported marijuana use, and 25.9% reported illicit drug 
use in the past month. Illicit drug use was more common among youth without 
any social network (38.5% vs. 21.7% of youth with at least one contact), and 
presence of alcohol or drug use in the social network was strongly correlated 
with self-reported substance use, as has also been reported in other studies of 
this population (Whitbeck et al., 1999). 

In the Urban Health Study, an interview study of 775 runaway/homeless 
adolescents in San Francisco, Denver, and New York City, 11% reported crack 
use and 15% shared needles in the past three months in 1992 (Kral et al., 1997). 
These rates were highest in San Francisco (17% and 35'10, respectively). Unfor- 
tunately, measures of alcohol consumption did not include frequency or quan- 
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tity of use, but roughly 70% of youth reported having sex while drunk or high, 
suggesting very high rates of heavy drinking with health risk consequences. 
Because youth were required to have been away from home at least three 
months, and the average length of time these youth (mostly 15-19 years old) 
had been away from home was nearly two years, these statistics are not 
watered down by the inclusion of youth displaced for brief periods of time. 

Among 190 adolescent runaways in New York City shelters, 18.9% 
reported drinking once a week or more in the past three months, 15.3% 
reported drug use once a week or more, and use of both was common, with 
24.3% reporting any substance use once a week or more (Rotheram-Borus, 
Mahler, Koopman, & Langabeer, 1996). Youth with a history of sexual abuse 
were more likely to report weekly drinking, drug use, or both. In addition, 
Koopman, Rosario, and Rotheram-Borus (1994) reported that more sexual part- 
ners and less frequent condom use were associated with substance use. 

Taken together, these studies suggest that runaway or otherwise home- 
less youth report potentially concerning levels of alcohol consumption and 
other drug use. Most worrisome is the dangerous combination of alcohol con- 
sumption and sexual activity reported by Kral and colleagues (1997), yet it is 
valuable information that most of these studies failed to support the notion 
that homeless youth are universally addicted to drugs or alcohol. Rather, their 
circumstances appear to be the result of histories that include a range of vari- 
ables that are in and of themselves risk factors for alcohol exposure, as well as 
other adverse outcomes including premature independence from home. For 
example, Whitbeck reported that a history of family physical or sexual abuse 
was associated with substance use among runaway and homeless females 
(Whitbeck et al., 1999). Methodologic complexities are rampant in this research 
area, including difficulty in the identification of youth, difficulty with tracking 
them in longitudinal study, and problems with obtaining multiple reporter 
data. Future research would benefit from identifying the subgroup of adoles- 
cents who successfully negotiate the transition from homeless living to suc- 
cessful independent functioning that includes responsible levels of alcohol 
consumption. 

6. Ethnic and Racial Minority Group Vulnerability 

Alcohol consumption, as well as use of other drugs, among ethnic and 
racial minority youth has been reported, at least since the 1970s, to be lower 
than that of the Caucasian majority (Kandel, Single, & Kessler, 1976; Welte & 
Barnes, 1987). An exception has been Native American youth, who usually 
report the highest use of most substances (Kandel et al., 1976; Welte & Barnes, 
1987). This finding has also been reported repeatedly by Beauvais and col- 
leagues from their longstanding biennial surveys of American Indian youth 
(Beauvais, 1992, 1996). In the most recent results of the National Survey on 
Drug Use and Health (formerly National Household Survey on Drug Abuse), 
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this pattern of group differences among the most prominent minority groups 
has remained strikingly constant, with American Indian youth (including 
Alaska Natives) reporting the highest use of a range of substances that includes 
alcohol. Rates of self-reported binge drinking (five or more drinks on the same 
occasion at least once in the past 30 days) are highest for American-Indians 
(18.2%), lowest for African-Americans (4.9%), Asian-Indians (4.0%) and Fil- 
ipinos (0.9%), with Whites and Hispanic/Latinos in between. White or Cau- 
casian youth report the highest rates after American-Indians (12.5%) and 
Hispanic/Latino levels fall in between Whites and African-Americans, at 
10.5%. This pattern of group differences is also revealed for use of cigarettes, 
marijuana, and illicit drugs by youth (SAMHSA, 2003), and has been reported 
in the literature for quite some time, although sometimes differences in alcohol 
behaviors between Whites and American Indians are not found (Welte & 
Barnes, 1987). 

Rate of alcohol disorder (i.e., alcohol abuse or dependence) was conserva- 
tively estimated at 11.0% among American Indian students in the Northern 
Plains (Beals et al., 1997), a figure significantly higher than the comparative 
4.6% reported by Lewinsohn and colleagues (Lewinsohn, Hops, Roberts, See- 
ley, & Andrews, 1993). Among American Indian youth who present for resi- 
dential substance abuse treatment, use of alcohol and marijuana is most 
common (over 90% use alcohol; over 75% use marijuana), over 80% use more 
than one substance, and first alcohol intoxication occurs very early in life 
(mean age of first alcohol intoxication is 11.9 years) (Novins, Beals, Shore, & 
Manson, 1996). Although at the time they were quite young, 9 to 13 year old 
American-Indians in the Great Smoky Mountains Study were found to have 
significantly higher rates of substance use disorder, at 1.2% versus 0.1% of 
Whites (Costello, Farmer, Angold, Burns, & Erkanli, 1997). Alcohol was the 
most commonly reported substance used. 

There are a number of methodologic issues in studying prevalence rates 
of alcohol consumption and alcohol problems among minority youth that 
include recognition of regional differences, sociocultural diversity within 
prominent minority groups, as well as accommodating corrections in sampling 
techniques to reflect adequate representation of populations in national or epi- 
demiologic surveys. Some attempts have been made to address regional differ- 
ences in alcohol disorder risk among American Indians, which is an attempt to 
recognize the diversity of socio-cultural histories among different American- 
Indian subgroups. For example, Plunkett and Mitchell (2000) found that Amer- 
ican Indians in high school were more likely to report alcohol, marijuana, and 
cocaine use, but less likely to report inhalant and stimulant use, compared to 
regionally similar estimates from the 1993 Monitoring the Future (MTF) study 
data (Johnston, Bachman, & O'Malley, 1995). Rates of alcohol use for American 
Indians were 65.5% of North-Central American-Indian youth versus 51.8% of 
MTF youth, and 55.8% of Western American-Indian youth versus 48.6% of 
MTF youth (Plunkett & Mitchell, 2000). Differences in rates of alcohol con- 
sumption were not as dramatic as for use of other substances, but measure- 
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ment of this variable was limited to any alcohol consumption in the past 30 
days, which may have obscured power to detect group differences in more 
concerning levels of use (i.e., repetitive binge drinking, or drinking leading to 
negative consequences). Other research with this population has found 
regional differences in whether alcohol, versus marijuana, is first used by 
American-Indian youth (Novins, Beals, & Mitchell, 2001). 

Among Hispanics, there have been pleas to recognize the potential diver- 
sities among minorities of different geographic origination, such as Puerto 
Ricans, Cubans, Mexicans, etc. However, in the most recent report from the 
National Survey on Drug Use and Health, rates of binge drinking do not differ 
dramatically, with 10.6% of Mexicans, 10.0% of Puerto Ricans, and 9% of Cen- 
tral or South American youth reporting binge drinking (SAMHSA, 2003). Simi- 
larly, rates of binge drinking and heavy drinking do not differ appreciably 
among these groups at ages 18-25, although heavy drinking does appear to 
decrease appreciably to 2.8% from 8.0% for Central/South Americans after age 
25 (SAMHSA, 2003). Even through group differences within Hispanic ethnicity 
subgroups may not be substantial, contextual factors affecting binge drinking 
rates may still vary across these groups and lead to heavy drinking for differ- 
ent reasons (Gordon, 1981). 

School drop-out rates are dramatically higher among ethnic and racial 
minority youth, and school-based surveys such as the MTF study tend to miss 
these participants. Research suggests that corrections for the high dropout 
rates of Mexican-Americans (46%) and American-Indians (50%) relative to 
White non-Hispanics (11%) reveals that school-based surveys may dispropor- 
tionately underestimate alcohol consumption as well as use of other drugs 
among minorities (Swaim, Beauvais, Chavez, & Oetting, 1997). For example, in 
a nationally representative sample of 7th-12th grade American Indian stu- 
dents, corrections for school dropout resulted in an estimate of 55%, instead of 
51%, of youth experiencing alcohol intoxication (Beauvais, 1996). Although this 
statistic does not reflect chronic problems with drinking, nearly one in five 
American Indian youth are reported to have such problems with drugs in gen- 
eral (Beauvais, 1996), which probably includes alcohol because of the pervasive 
manner in which alcohol permeates the daily life of many American Indian 
youth (O'Nell & Mitchell, 1996). Rates of recent alcohol intoxication by youth, 
corrected after interviewing 774 school drop-outs, increased by only 2.1% for 
White Non-Hispanics, but by 8.9% for American-Indians, and by 9.3% for Mex- 
ican-Americans (Swaim et al., 1997), indicating the importance of considering 
differential attrition from school for both American-Indians and Mexican- 
Americans. 

Socioeconomic background factors (e.g., parental education, urbanicity) 
and lifestyle factors (e.g., college plans, truancy, religiosity, evenings out) may 
be important variables in explaining minority group differences in alcohol and 
other drug use. Socioeconomic disadvantage among American Indians may 
elevate risk. Educational aspirations and decreased social influence among 
Asians, and strong religious affiliation among African-Americans, may 
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decrease risk, relative to Whites (Au & Donaldson, 2000; Wallace & Bachman, 
1991). However, these risk and protective factors in and of themselves are not 
surprising, and have been found at some level to be important in the prediction 
of substance use and other problem behaviors among all youth regardless of 
ethnic affiliation. For example, a number of studies specifically focused on 
comparing explanatory models of substance use among ethnic and racial 
minority subgroups have failed to find substantial group differences in the 
suggested processes leading to alcohol or drug use vulnerability (Barrera, 
Biglan, Ary, & Li, 2001; Brook, Brook, Arencibia-Mireles, Richter, & Whiteman, 
2001; Costa, Jessor, & Turbin, 1999; Flannery, Vazsonyi, & Rowe, 1996; Gottfred- 
son & Koper, 1996; Rowe, Vazsonyi, & Flannery, 1994; Swaim, Oetting, Thur- 
man, Beauvais, & Edwards, 1993). For example, Barrera and colleagues found 
similarities between Hispanics (mostly Mexican), American Indians, and Cau- 
casian students in family and peer influences on substance use, problem 
behavior, and academic performance (Barrera et al., 2001). Furthermore, sub- 
stance use prevention programs aimed at competence enhancement have 
resulted in beneficial effects not only for suburban White samples but also for 
urban minority samples (e.g., Botvin, Griffin, Diaz, & Ifill-Williams, 2001). 
Even though factors such as these may relate similarly to substance use across 
minority groups, such as close-knit family relationships being associated with 
decreased vulnerability, there may still be socio-contextual differences between 
groups that underlie distinctions between normative and pathological defini- 
tions of drinking, that are not revealed in these models and which warrant fur- 
ther study (OINell& Mitchell, 1996). 

7. Youth with Multiple Risk Factors 

Psychiatric comorbidities, economic and educational disadvantage, and 
other types of vulnerabilities (positive family history) for early problem drink- 
ing behavior are more likely to co-occur than to exist in isolation. In fact, mod- 
els of alcoholism vulnerability recognize this confluence of factors by their 
inclusion of multiple non-independent pathways to disorder (e.g., Sher, 1991). 
Examples of multiple risk factors abound. For example, among teenage girls 
(mostly African-American) presenting to an adolescent medicine clinic in met- 
ropolitan Atlanta, 38% reported drinking alcohol at least once in the past 
month, and alcohol or other substance use was correlated with number of sex- 
ual partners, STD history, pregnancy history, and decreased condom use 
(Bachanas et al., 2002), illustrating the co-occurrence of alcohol consumption 
with other health risk behaviors. Among youth surveyed in the 1995 Youth 
Risk Behavior Survey in Massachusetts, 22% of the American Indians self-iden- 
tified as gay, lesbian, or bisexual (Garofalo et al., 1998). Thus, among these 
youth, two separate risk factors are present, notwithstanding other vulnerabili- 
ties in this group (e.g., increased risk for school drop-out). As reviewed above, 
studies of homeless and runaway youth find frequent admixtures of psychi- 



3 High Risk Adolescent and Young Adult Populations 61 

atric disorder, conflict with parents, educational underachievement, and a 
range of variables all considered to be vulnerability factors for the develop- 
ment of alcohol disorder (and in some cases, consequences). Most studies of 
youth vulnerability to alcohol disorder report that such behavior does not 
occur in isolation, which points to the importance of comprehensive assess- 
ment of youth suspected of having alcohol problems, and also to the need to 
address behavioral, psychological, and academic risk factors early in child- 
hood and adolescence before problematic drinking takes hold. 
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Alcohol Consumption and 
Its Consequences among 
Adolescents and Young Adults 

Michael Windle and Rebecca C. Windle 

Alcohol consumption among adolescents and young adults occurs at high 
rates, with such use resulting in potentially adverse consequences in many crit- 
ical domains of life, such as academic and occupational achievement, family 
and peer relationships, and physical and mental health. A recent economic 
analysis of alcohol consumption estimated that underage drinkers (aged 12-20 
years) account for 19.7% of consumer expenditures for alcohol in the United 
States.l This quite high rate is a conservative estimate because the national sur- 
vey data of alcohol consumption on which the economic analyses were based 
excluded a number of high risk groups such as school dropouts, those in the 
military, those institutionalized, and homeless youth. A report by Levy et al.2 
indicated that underage drinking costs the United States approximately $53 
billion annually due to a broad range of adverse consequences, including alco- 
hol-related traffic crashes, violent crime, suicide attempts, and alcohol poison- 
ings. In response to concerns over the high rates of binge drinking on college 
campuses and the adverse consequences of heavy drinking, the National Insti- 
tute on Alcohol Abuse and Alcoholism convened a special council and charged 
it with evaluating the extent of the problem and making recommendations for 
effective interventions3 (also, see the Jouvnal of Studies on Alcoholism, Supple- 
ment No. 14, 2002). Hence, there is ample evidence that the pervasiveness of 
alcohol consumption and its adverse consequences among youth are quite 
costly in terms of psychological, social, and health functioning. 

Michael Windle and Rebecca C. Windle University of Alabama at Birmingham, Center for the 
Advancement of Youth Health, Birmingham, Alabama 35294-1200. 
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A number of different indexes have been used to measure alcohol con- 
sumption and alcohol-related consequences among adolescents and young 
adults. For example, there are several common indicators of alcohol use, such as 
lifetime use, past year use, past 30-day use, and age of initiation. Findings from 
these indicators provide useful surveillance data about alcohol use for different 
time windows and are particularly helpful in monitoring historical trends in the 
age of onset and prevalence of alcohol and other substance use across time."n 
addition to these indicators of use or non-use of alcohol for specific time win- 
dows, there are indicators of more severe alcohol use, such as heavy episodic, or 
binge, drinking in the last two weeks or last 30 days, having been drunk in the 
last 30 days, and the daily use of alcohol, which is typically defined for adoles- 
cents as having consumed alcohol on 20 or more of the last 30 days. There is 
some variation across studies in the definition of binge drinking, but for teens, 
this is currently defined as having five or more drinks on a single occasion at 
least one time within the past two weeks or past 30 days. Some investigators5 of 
college populations have proposed a criterion of five or more drinks on a single 
occasion as a definition of binge drinking for men, and a criterion of four or 
more drinks on a single occasion as a definition of binge drinking for women. 
Adverse physical (e.g., hangover, medical illnesses) and social (missing classes 
or work, alcohol-related aggression) consequences associated with alcohol use 
have provided yet another index to evaluate the impact of alcohol use on 
health-compromising outcomes. Finally, indicators of clinical diagnostic levels 
of alcohol abuse and dependence provide insight into the tertiary healthcare 
needs of youth by the healthcare system. 

In this chapter, we provide an overview of current epidemiologic findings 
on alcohol consumption and its consequences among adolescents and young 
adults. In doing so, we provided data on the different alcohol consumption and 
consequences indexes described previously, often with subgroup breakdowns 
along important demographic dimensions such as age, gender, and racial/eth- 
nic group. The chapter has five sections. First, prevalence data were provided 
for several alcohol consumption indexes, including use for various time inter- 
vals (e.g., lifetime, last 30-days) and heavy episodic, or binge, drinking. Second, 
data were presented on the prevalence of alcohol problems reported by adoles- 
cents and young adults and on the secondhand effects (e.g., study or sleep inter- 
rupted, property damaged) of alcohol use on non-drinkers by drinkers on 
college campuses. Third, data were provided on the prevalence of lifetime and 
current (last year) alcohol disorders. The fourth section focused on some impor- 
tant correlates of alcohol consumption and alcohol-related problems among 
youth that impact mortality and morbidity, including associations with the 
three leading causes of death among young people-accidental deaths, homi- 
cides, and suicides. A summary section is then provided to describe succinctly 
the central themes that emerged from these epidemiological findings. 

Pvevalence of Alcohol Consumption. The prevalence of several indicators of 
alcohol consumption by age, sex, and race/ethnicity are presented in Tables 
1-4. The data presented in these tables are from three national surveys that 
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collect information on alcohol and substance use among US. adolescents and 
young adults: the Monitoring the Future Survey (MFS)4f' the National Survey 
on Drug Use and Health (NSDUH)7 (prior to the 2002 data collection, the 
NSDUH was known as the National Household Survey on Drug Abuse), and 
the Youth Risk Behavior Surveillance (YRBS).8 Although prevalence estimates 
vary somewhat across these national studies in part due to differences in data 
collection procedures (e.g., in-school surveys, in-home personal interviews), 
findings from each indicate that alcohol consumption-as measured by life- 
time and recent (e.g., past 30-day) use, and binge drinking-begins increasing 
in early adolescence and continues to become more prevalent throughout the 
teen years and into young adulthood when it peaks and then begins to decline. 
While rates of alcohol use increase with increasing age, alcohol consumption, 
including heavy consumption, is substantial even among younger teens. For 
example, data from the MFS (see Table 1) indicate that approximately one in 
five eighth graders reported consuming alcohol in the past 30 days, and 
approximately 12% reported at least one episode of binge drinking (i.e., 5+ 
drinks in a row) in the past two weeks. The YRBS (see Table 3) found that 
nearly 25% of ninth graders reported binge drinking in the past month. 

In addition to age, rates of alcohol consumption also vary by sex and 
race/ethnicity. As the data in Tables 1-3 indicate, similar percentages of males 
and females in all age groups have consumed alcohol at sometime in their life. 
However, these data also show that gender differences in more fvequent and 
heaviev alcohol use patterns emerge with increasing age. For example, MFS data 
indicate that males and females in all age groups are similar on their rates of 

Table 1. Prevalence of Various Indicators of Alcohol Consumption for Eighth, Tenth, 
a n d  Twelfth Graders, Full-Time College Students, a n d  Other Respondents 1-4 Years 
Beyond High  School b y  Gender, 2002 

Prevalence 5+ Drinks 
Prevalence Prevalence Prevalence of Past in a Row 
of Lifetime of Past Year of Past 30-Day 30-Day Daily in Last 

Gender Alcohol Use Alcohol Use Alcohol Use Alcohol Use Two Weeks 

Male 

8th Graders 
10th Graders 
12th Graders 
College 
Non-College 

Female 

8th Graders 
10th Graders 
12th Graders 
College 
Non-College 

Source: National Institute on Drug Abuse and University of Michigan, Monitoring the Future S ~ ~ r v e y l . ~  
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lifetime and past year alcohol use. Gender differences begin to emerge in rates 
of past 30-day alcohol use among older adolescent (i.e., twelfth graders) and 
young adult males and females, and these gender disparities become more 
pronounced for past 30-day daily use and binge drinking. Similarly, data from 
the NSDUH survey found that the rates of drinking among 12-17 year-old 
males and females are quite similar, but that 18-25 year-old males have a much 
higher prevalence of past 30-day alcohol use and binge drinking relative to 
their same-aged female peers. 

Disparities in alcohol use by race/ethnicity have been found in YRBS, 
MFS, and NSDUH data (see Tables 2-4). In Table 2, the NSDUH data indicate 
that, in general, White and American Indian or Alaska Native teens and young 
adults have the highest rates of alcohol consumption, followed (in decreasing 
order of use) by Hispanics, African Americans, and Asians. The YRBS data 
indicate that Non-Hispanic White and Hispanic teens were roughly equal in 
their rates of alcohol use, while Non-Hispanic Black adolescents consumed less 
alcohol relative to these two groups. The MFS data in Table 4 show that White 
teens have somewhat higher rates of alcohol use compared with Hispanics 
(especially among tenth and twelfth graders), and that Black teens consume 
substantially less alcohol than both Whites and Hispanics. 

Table 2. Prevalence of Various Indicators of Alcohol Consumption by Age, Gender, a n d  
Race/Ethnicity, 2002 

5+ Drinks in a 5+ Drinks in a 
Age in Years, Prevalence Prevalence Prevalence Row at Least Row at Least 
Gender, Race/ of Lifetime of Past Year of Past 30-Day One Day in Five Days in 
Ethnicity Alcohol Use Alcohol Use Alcohol Use Past 30 Days Past 30 Days 

12-17 year-old males 
12-17 year-old females 
18-25 year-old males 
18-25 year-old females 
12-17 year-olds 

White 
Black or African 

American 
Hispanic or Latino 
American Indian or 

Alaska Native 
Asian 

18-25 year-olds 
White 
Black or African 

American 
Hispanic or Latino 
American Indian or 

Alaska Native 
Asian 

*Low precision; no estimate reported 
Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health7 
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Table 3. Prevalence of Various Indicators of Alcohol Consumption by Gender, Race/ 
Ethnicity, a n d  School Grade, 2001 

Prevalence Prevalence of 5+ Drinks in a 
of Lifetime Past 30-Day Row at Least One 

Alcohol Use Alcohol Use Day in Past 30 Days 

Race/Ethnicity 
and Grade Female Male Total Female Male Total Female Male Total 

Race/Ethnicity 

White, Non-Hispanic 79.6 80.7 80.1 48.3 52.6 50.4 30.5 37.7 34.0 

Black, Non-Hispanic 69.7 68.4 69.1 30.6 35.0 32.7 7.5 15.1 11.1 

Hispanic 80.1 81.6 80.8 48.8 49.5 49.2 28.7 31.4 30.1 

Grade 

9 72.0 74.5 73.1 40.0 42.2 41.1 23.0 26.2 24.5 

10 76.9 75.6 76.3 43.5 46.9 45.2 26.3 30.1 28.2 

11 79.3 81.4 80.4 45.1 53.6 49.3 26.1 38.5 32.2 

12 85.5 84.7 85.1 53.9 56.6 55.2 31.8 42.0 36.7 

Source: Centers for Disease Control and Prevention, Youth Risk Behavior Surveillance-United States, 2001" 

Table 4. Prevalence of Various Indicators of Alcohol Consumption by Race/Ethnicity 
a n d  School Grade, 2002 

Prevalence of Prevalence of 
Past 30-Day Having Been Drunk 5+ Drinks in a Row 
Alcohol Use in Past 30 Days in Past 2 Weeks 

Race/Ethnicity Eighth Tenth Twelfth Eighth Tenth Twelfth Eighth Tenth Twelfth 

White 23.2 40.0 54.0 8.0 23.2 36.6 12.7 25.5 33.7 

Black 15.0 24.3 30.1 4.0 8.6 12.1 9.4 12.4 11.5 

Hispanic 25.7 37.9 47.5 8.4 17.4 23.5 17.8 26.5 26.4 

Source: National Institute on Drug Abuse and University of Michigan, Monitoring the Future Survey' 

The above discussion illustrates variations in alcohol use based on the 
three important demographic characteristics of age, sex, and race/ethnicity. A 
less salient, but nevertheless important, discriminator of alcohol use among 
teens and young adults is the region of the country in which they reside. Find- 
ings from the NSDUH7 found that, on various indexes of alcohol use, a higher 
rate of adolescents (12-17 year-olds) and young adults (18-25 year-olds) from 
the Northeast and Midwest consumed alcohol relative to youth in the South 
and West. Smaller variations in the prevalence of alcohol use were manifested 
by the younger age group, whereas larger variations in prevalence were evi- 
dent for the older age group. For example, the rate of past month alcohol use 
by 12-17 year-olds in the Northeast and Midwest was approximately 19O/0; this 
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rate was close to 16% for the same age group in the South and West (a 3% dif- 
ference). In contrast, the rate of past month alcohol use by 18-25 year-olds in 
the Northeast and Midwest was about 66% with a rate of approximately 56% 
among young adults in the South and West (a 10% difference). 

Pvevalence of Alcohol Pvoblems. Adverse social and health consequences 
occurring in conjunction with alcohol use, and especially heavy use, are quite 
prevalent among adolescents and young adults. In addition to the negative 
alcohol-related effects for the alcohol user, other individuals in the drinker's 
environment may likewise be adversely affected. Data from two large national 
surveys of college students' drinking and substance use behaviors-The Har- 
vard School of Public Health College Alcohol Study (CAS)9 and Southern Illi- 
nois University's (SIUs) Core In~titute~~-suggest that substantial percentages 
of adolescent and young adult drinkers experience a broad range of alcohol- 
related problems, including difficulties with peers, problems in school, nega- 
tive physical consequences, and encounters with the law. For example, SIUs 
Core Institutelo found that 64.5% of students who drank alcohol during the 
past year experienced a hangover, 55.3% got nauseated or vomited, 34.7% had 
a memory loss, and 16.5% had been hurt or injured. Similarly, Wechsler et al.9 
reported that, among college students who drank alcohol in the past year, 
36.5% reported doing something they regretted, 22.5% engaged in unplanned 
sexual activity, and 35.8% drove after drinking. They also found that one in five 
college students (19.8%) reported five ov move alcohol-related negative conse- 
quences over the past year. 

Table 5 presents data from a community-based longitudinal study con- 
ducted by the first author of this chapter. The study, referred to as Lives Across 
Time: A Prospective Study of Adolescent and Adult Development (LAT),ll has 
been ongoing since 1988 and has been funded by the National Institute on 
Alcohol Abuse and Alcoholism since its inception. The sample is comprised of 
predominantly White, middle-class participants. An important focus of the 
study has been to identify salient risk factors for the development of alcohol 
problems and disorders among adolescents and young adults. Data for two 
different ages are presented: older adolescents who were juniors and seniors in 
high school at the time of data collection, and young adults whose data were 
collected in a 5-7 year follow-up. Findings from the LAT show that 75% of 
older adolescent drinkers and 66% of young adult drinkers reported experienc- 
ing at least one alcohol-related consequence in the past 6 months, and that 
nearly 20%-25% reported five or more problems. In both the Wechsler et al.9 
survey and the LAT,ll a higher percentage of males experienced negative alco- 
hol-related consequences relative to females. Wechsler et al.9 found a dose- 
response relationship between the frequency and quantity of alcohol use and 
the number of alcohol-related consequences. That is, non-binge drinkers were 
the least likely to report alcohol-related problems, frequent binge drinkers 
were the most likely to report these problems, and occasional binge drinkers 
were intermediate between the two groups in their reports of problems. Both 
Wechsler et ~31.~ and the SIUs Core Institutelo collected information on students' 
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Table 5. Prevalence of Alcohol-Related Problems from a Community-Based Longitudi- 
nal  Study of Older Adolescents/Young Adults 

Percent Reporting Alcohol Consequences 

Older Adolescents Young Adults 
(Mean Age=16.96; SD=0.76) (Mean Age=23.81; SD=1.35) 

Adverse Alcohol-Related 
Consequences Occurring All Males Females All Males Females 
in Past 6 Months (n=832) (n=378) (n=454) (n=733) (n=313) (n=420) 

Drank before or during 
work or school 

Missed work or school because 
of drinking 

Had a fight with members of my 
family about my drinking 

Did things while I was drinking 
that I regretted the next day 

Thought about cutting down on 
my drinking 

Got drunk or high from alcohol 
several days in a row 

Passed out from drinking 

Had fight with my significant 
other about my drinking 

Got into a fight or heated 
argument with someone I 
didn't know while drinking 

Got into trouble with the law 
(other than driving-related) 
while drinking 

Drank alone 

Drank alcohol to get rid of 
a hangover 

Drank to forget my troubles 

Received a ticket for drinking 
and driving 

Had a drinking-driving 
related accident 

Percent Reporting: 

0 consequences 
1-2 consequences 
3-4 consequences 
5-6 consequences 
7+ consequences 

Note: N's include only those study participants who reported drinking alcohol in the past 6 months. 
Source: Data from Lives Across Time: A Prospective Study of Adolescent and Adult Developmentl." 
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second-hand experiences of others' drinking. The second-hand experiences 
ranged in severity from less serious (e.g., interruption of study time) to more 
serious (e.g., experiencing unwanted sexual advances, being pushed, hit, or 
assaulted). Wechsler reported that close to 80% of students who were non- 
binge drinkers or abstainers and who lived in dormitories or fraternity or 
sorority residences reported having experienced at least one (of eight) adverse 
consequence related to someone else's drinking. 

Pvevalence of Alcohol Disovdevs. Rates of Alcohol Abuse and Alcohol 
Dependence, as defined by the Diagnostic and Statistical Manual of Mental 
Disorders, Fourth Edition (DSM-IV),12 are quite prevalent within the U.S. pop- 
ulation, and this is especially true among younger Americans. Because of the 
high rates of alcohol problems and disorders among young people, such prob- 
lematic alcohol involvement has been referred to as a "developmental disor- 
der of young adulthood."13 Findings from the 1992 National Longitudinal 
Alcohol Epidemiologic Survey (NLAES) illustrate the higher rates of alcohol 
disorders among adolescents and younger adults relative to older adults. 
Using NLAES data, Grant14 estimated that 19.32% of 18-24 year-olds met 
DSM-IV criteria for a lifetime diagnosis of Alcohol Dependence, while 18.98% 
of 25-34 year-olds, 14.66% of 35-44 year-olds, 12.05% of 45-55 year-olds, and 
4.95% of 55 year-olds and older met diagnostic criteria. The higher rates of 
lifetime Alcohol Dependence among the younger cohorts might have been 
due to biased retrospective recall by the older cohorts (i.e., biased recall over 
longer time periods). However, rates of p a d 2  month Alcohol Dependence 
diagnoses manifested a similar pattern as lifetime diagnoses: 18-24 year- 
olds=11.06%, 25-34 year-olds=6.35%, 35-44 year-olds=3.57%, 45-54 year- 
olds=2.58%, and 55 and above=0.85%. The strong inverse relationship 
between age and past 12 month diagnosis for Alcohol Dependence suggests 
that biased retrospective recall did not impact diagnostic rates (because of the 
shorter recall time period); rather, this relationship suggests that rates of Alco- 
hol Dependence are indeed higher among younger cohorts. 

Table 6 presents data from the NSDUH for past year DSM-IV Alcohol 
Abuse and Dependence by age, gender, and race/ethnicity. The rates of abuse 
and dependence were quite similar for 12-17 year-old males and females, but 
were substantially higher for 18-25 year-old males relative to females. Whites 
in both age groups tended to have the highest rate of alcohol disorders, fol- 
lowed (in decreasing order) by Hispanics, African Americans, and Asians. 
Finally, data from the LAT study (see Figure 1) provide rates of DSM-IV Alco- 
hol Abuse and Alcohol Dependence for young adult males and females by life- 
time and past 12 month disorders. These data indicate that 17.2% met 
diagnostic criteria for a lifetime Alcohol Abuse disorder and that 17.1% met 
diagnostic criteria for a lifetime Alcohol Dependence disorder. Among those 
with a lifetime Alcohol Dependence disorder, 23.0% were males and 12.6% 
were females. Rates of past 12 month disorders were lower, with 6.1% meeting 
criteria for Alcohol Abuse and 2.9% meeting criteria for Alcohol Dependence. 
Gender differences were also evident for the past 12 month diagnoses. 
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Table 6. Prevalence of Past Year DSM-IV Alcohol Abuse and Dependence by Age, 
Gender, and Race/Ethnicity, 2002 

Prevalence of 
Prevalence of Prevalence of Past Year DSM-IV 

Age in Years, Gender, Past Year DSM-IV Past Year DSM-IV Alcohol Abuse 
Race/Ethnicity Alcohol Abuse Alcohol Dependence or Dependence 

12-17 year-old males 

12-17 year-old females 

18-25 year-old males 

18-25 year-old females 

12-17 year-olds 

White 
Black or African American 
Hispanic or Latino 
Asian 

18-25 year-olds 

White 
Black or African American 
Hispanic or Latino 
Asian 

Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use and Health7 

- .  
.Ucohd Abuse Alcohol Dependena .4lcohol Abuse Alcohol Dependence 

Lifetime Past 12 hlonths 

Figure 1. Prevalence of Lifetime and Past 12 Month DSM-IV Alcohol Disorders by 
Gender in a Community-Based Longitudinal Study of Young Adults 
Note: The age range of study participants when these data were collected was 21 to 28 years, with a mean age of 
23.81 years (S.D. = 1.35). The study participant Ns were: Total=760, Males=330, Females=430. The data pre- 
sented here include both alcohol users and non-users. 

Source: Data from Lives Across Time: A Prospective Study of Adolescent and Adult Development" 
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Alcohol's Association W i t h  Othev Health-Compvomising Behaviovs. Alcohol 
consumption among adolescents and young adults is associated with a num- 
ber of other health-compromising, and potentially life-threatening, behaviors. 
In this section, we provide an overview of the association between alcohol use 
and rates of accidental death, homicide, and suicide, and then briefly discuss 
alcohol's relationship to five health-compromising behaviors: dangerous driv- 
ing, violence, suicidal behaviors, other substance use, and sexual activity. It is 
important to note that, in subsequent pages, we present epidemiologic data 
that indicate an association between alcohol use and health compromising 
behaviors. However, these associations are not intended to imply causal links 
between alcohol use and these behaviors. Rather, the relationships between 
alcohol use and other health-compromising behaviors are quite complex, and 
research suggests that alcohol interacts with biological, psychological, cogni- 
tive, and contextual factors to increase the pvobability of adverse health out- 
comes (see Cooperlj for a thoughtful discussion of the relationship between 
alcohol use and sexual behavior). 

According to the Centers for Disease Control and Prevention,16 the three 
leading causes of death among young people 15-19 and 20-24 years of age are 
(in order) accidents, homicides, and suicides. Nationally, postmortem data do 
not exist in the US. on the number of accidental and violent deaths among 
young people in which alcohol is involved (an exception to this are data on 
alcohol involvement in traffic-related fatalities and these data are presented 
subsequently). In order to address this absence of information, Smith et ale1' 
used data reported in 65 US, medical examiner studies that reported on non- 
traffic injury fatalities to estimate the percent of homicides, accidents (not 
including traffic fatalities), and suicides in which the decedent was positive for 
alcohol or was intoxicated at the time of death. Their findings indicated that 
the percent of decedents positive for alcohol were as follows: homi- 
cides=47.1%, accidents=38.5%, and suicides=29.O0/0. In addition, the percent of 
decedents who were intoxicated at the time of death were as follows: homi- 
cides=31.5%, accidents=31.0°/~, and suicides=22.7%. While these data are useful 
for providing broad estimates of the decedents' use of alcohol, the authors 
were unable to disaggregate the data by age or sex. 

In contrast to the U.S., Finland collects extensive data on the circum- 
stances of accidental and violent deaths via forensic autopsy and postmortem 
toxicology tests. As a result, Lunetta et a1.18 were able to report on the percent- 
age of accidental deaths, suicides, and homicides associated with alcohol use 
that occurred in Finland from 1987-1996. These percentages were disaggre- 
gated by age and sex and are presented in Table 7. The highest rates of death 
associated with alcohol use by the deceased were among the youngest cohorts, 
with these rates decreasing with increasing age. In addition, the rates of alco- 
hol-associated death were substantially higher among males relative to females 
in all age groups. The findings presented by both Smith et al.17 and Lunetta et 
d l 8  indicate that alcohol use is strongly associated with mortality and that this 
is especially true for males and for younger cohorts. 
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Table 7. Age-Distribution of Alcohol-Related Accidental Deaths, Suicides, and 
Victims of Homicides by Age and Sex in Finland, 1987-1996 

% of Accidental % of Suicides 
Deaths Associated Associated With % of Alcohol-Positive 

With Alcohol Alcohol Victims of Homicide 

Ages Males Females Males Females Males Females 

Source: Lunetta, Penttila, and Samall" 

Alcohol Use and Dviving. Drinking and driving among youth under the 
age of 21 has decreased substantially during the past two decades. Hedlund et 
al.19 reported that from 1982 to 1998 there was a 61% decrease in the number of 
drinking drivers under the age of 21 involved in fatal crashes. Despite these 
encouraging statistics, rates of drinking and driving among young people 
remain high. Data from the YRBS indicated that 22% of twelfth graders 
reported drinking and driving at least once in the past 30 days, and 32.8% 
reported riding with a driver who had been drinking at least once in the past 
30 days.8 Recent data from the NSDUH's 2002 survey7 showed that almost one- 
third (32.4%) of 21-year-olds drove under the influence of alcohol during the 
past year. Data from the 1996 NHSDA20 found that, among drivers who 
reported driving within two hours after alcohol use, 8.7% were 16-18 years old, 
14.9% were 19-20 years old, and 29.1% were 21-25 years old. Adolescent and 
young adult males were more likely to drive within two hours after drinking 
than were females, and Non-Hispanic White teens and young adults were 
more likely to engage in this driving behavior than were Non-Hispanic Blacks 
and Hispanics. In addition to these high rates of DUI, Yi et a1.21 reported on the 
rates of alcohol-involved drivers in fatal traffic crashes during 2000. As shown 
in Table 8, 25.5% of alcohol-involved drivers in fatal crashes were between the 
ages of 16 and 24, and the highest rate of all alcohol-involved drivers was 
among the 21-24 year-old age group (32.2%). In addition, rates among males 
were much higher than among females. 

Alcohol Use and Violence. Data presented in a report by the U.S. Depart- 
ment of Justice, Bureau of Justice Statistics (BJS)22 indicated a substantial asso- 
ciation between alcohol use and violent crime (e.g., murder, rape/sexual 
assault, robbery, assault). For example, the report found that between 30%4O0/0 
of violent offenders self-reported the use of alcohol at the time they committed 
the offense. In addition, in violent incidents in which alcohol was recorded as a 
factor by the police, 19% of offendevs were 15-24 years old, and 25% of victims 
were in this age group. A section of the BJS report focused on alcohol and 
crime among U.S. college students. In 1995, 1.5 million college students (out of 
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Table 8. Percent of Drivers' Alcohol Involvement in  Fatal 
Traffic Crashes by Age and Sex in the United States, 2000 

Age and Sex Percent of Alcohol-Involved Drivers 

Both Sexes, 16-24 
16-20 
21-24 

25-29 
30-34 

Males, 16-24 
16-20 
21-24 

25-29 
30-34 

Females, 16-24 
16-20 
21-24 

25-29 
30-34 

Source: National Institute on Alcohol Abuse and Alcoholism, Yi, Williams, 
and Dufour2I 

a population of 15.4 million students) experienced a violent crime; it was esti- 
mated that 463,000 of these violent victimizations involved alcohol use by the 
offender. SIUs Core Institutelo collected data on the percent of college students 
who reported experiencing acts of violence and those who were under the 
influence of alcohol and/or other drugs when the victimization occurred. 
Among those students who were the victims of actual physical violence, 68.3% 
were using alcohol and/or other substances when they were victimized. Like- 
wise, among those who experienced unwanted sexual intercourse, 82.6% were 
using substances at the time of their victimization. 

Alcohol U s e  and Suicidal Behaviovs. Alcohol use among adolescents and 
young adults is associated with a range of suicidal behaviors, including 
ideation, attempts, and completi~ns.~~~~"n a study using data from the 
National Adolescent Student Health Survey, Windle et a1.25 investigated the 
prevalence of lifetime suicidal ideation and suicide attempts among male and 
female adolescents characterized as "abstainers" (i.e., did not drink in the last 
30 days), "light drinkers" (i.e., drank on 1 to 5 occasions in the last 30 days), 
and "moderate/heavy drinkers" (i.e., drank on 6 or more occasions in the last 
30 days). For both males and females, and 8th and 10th graders, a linear rela- 
tionship was found between alcohol use and suicidal ideation and attempts. 
For example, among 10th grade female abstainers, 33.5% had thought about 
committing suicide and 12.3% had attempted suicide. Among light drinkers, 
52.0% had thought about suicide and 21.4% had made an attempt. Finally, 
63.1% of heavy drinkers had thought about committing suicide and 38.8% had 



4 Alcohol Consumption and Its Consequences 79 

attempted suicide. Powell et al.2%eported that, in a sample of 13-34 year olds, 
the strongest predictor of a nearly lethal suicide attempt was drinking within 
three hours of the attempt, and this was after controlling for a range of other 
significant predictors. In the Finnish study cited previously,ls 45.8% of com- 
pleted suicides among 15-24 year-old males and 22.4% of completed suicides 
among 15-24 year-old females involved the use of alcohol (see Table 7). 

Alcohol Use and Othev Substance Use. Adolescents and young adults com- 
bine alcohol use with other substance use at high r a t e ~ , 2 ~ , ~ ~  and heavier and 
more frequent alcohol use, relative to lower levels of use or no use, is more 
likely to co-occur with illicit substance usee7 Utilizing data from the National 
Household Survey on Drug Abuse (NHSDA) and the National Comorbidity 
Survey (NCS), Anthony and Echeagaray-Wagner29 reported population esti- 
mates on the co-occurrence of alcohol and tobacco use (from the NHSDA), and 
DSM-111-R co-morbid alcohol and tobacco dependence among recent users (from 
the NCS). For both males and females, the co-occurrence of alcohol and 
tobacco use began increasing in early adolescence and continued increasing 
until it reached a peak in the early- to mid-20s, at which time the use of both 
substances began to decline. For young adult males, approximately 45% 
reported concurrent alcohol and tobacco use at the peak of use; for young adult 
females, this peak rate was approximately 35%. As with alcohol and tobacco 
use, co-morbid alcohol and tobacco dependence reached a peak in young 
adulthood and began to decline thereafter. Among 15-18 year-old users, 
approximately 5% met criteria for co-morbid alcohol and tobacco dependence. 
This rate increased to 10% among 21-25 year old users. Young adult males had 
a somewhat higher rate of co-morbid alcohol and tobacco dependence (14%) 
relative to young adult females (8-10%). Using data from the National Longi- 
tudinal Survey of Youth, Shillington and  clap^^^ selected study participants 
15-21 years of age who reported using either alcohol or marijuana during the 
past year. They then divided the sample into Alcohol-Only (n=382) and Alco- 
hol + Marijuana (n=294) groups. A higher percentage of females (52.36%) 
reported alcohol use only whereas more males (53.40%) reported both alcohol 
and marijuana use. The two groups were compared on a range of past year 
alcohol and behavior problems, and for each problem (except for pvoblem zoith 
teachev and pvoblem zoith gambling), a significantly higher percentage of individ- 
uals using both alcohol and marijuana had experienced the problem relative to 
individuals using alcohol only. 

Alcohol Use and Sexual Activity. Alcohol consumption among adolescents 
and young adults increases the probability that they will engage in sexual 
intercourse and also will engage in risky sex (e.g., having multiple sexual part- 
n e r ~ ) . ~ ~ , ~ ~  Data from the YRBSs presented in Table 9 indicate that, among sexu- 
ally active teens, 27.8% of White teens, 17.8% of Black teens, and 24.1% of 
Hispanic teens reported alcohol or drug use at last sexual intercourse. Approx- 
imately equal numbers of male and female ninth graders reported substance 
use at last sexual intercourse, but by twelfth grade, 32.0% of males reported 
substance use during last intercourse whereas only 19.9% of females reported 
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Table 9. Use of Alcohol or Drugs at Last Sexual Intercourse among Sexually 
Active Adolescents b y  Gender, Race/Ethnicity, and School Grade, 2001 

Alcohol or Drug Use at Last Sexual Intercourse 

Race/Ethnicity and Grade Female Male Total 

Race/Ethnicity 

White 
Black 
Hispanic 

Grade 

9 
10 
11 
12 

Source: Centers for Disease Control and Prevention, Youth Risk Behavior Surveillance-United States, 20018 

the co-occurrence of these behaviors. Using data collected from the 1999 Har- 
vard College Alcohol Hingson et al.32 evaluated the association 
between an earlier age of onset of first intoxication and college students' 
reports that drinking caused unplanned sex and unprotected sex. In the over- 
all sample, 20% reported having unplanned sex because of drinking and 10% 
reported having unprotected sex because of drinking. With regard to the age of 
first intoxication, the data showed that students who reported a younger age 
of intoxication, relative to those who reported a later age of intoxication or 
never being intoxicated, were more likely to report that drinking caused 
unplanned sex and unprotected sex. For example, 31.2% of students who 
were 12 years-old or younger at first intoxication reported that alcohol 
caused them to engage in unplanned sex; in contrast, less than 5% of those 
who reported never having been intoxicated believed alcohol caused them to 
engage in unplanned sex. 

Stimmaut~. Findings from national, college, and community studies indi- 
cate high rates of alcohol use (as measured by a number of different indexes), 
alcohol-related adverse consequences, and alcohol disorders among adoles- 
cents and young adults. Alcohol use and alcohol disorders increase with age 
and peak in young adulthood (generally around 21 years of age).7 Among 
younger and middle-aged adolescents, the rates of more frequent and heavier 
alcohol use, and of alcohol disorders, are fairly equal among males and 
females; however, during older adolescence and young adulthood, gender dis- 
parities emerge, with males, relative to females, drinking more frequently and 
in greater quantity, experiencing more adverse alcohol-related problems, and 
meeting diagnostic criteria for alcohol disorders. Racial and ethnic group com- 
parisons for alcohol use, binge drinking, and alcohol disorders indicate the 
highest rates for White and American Indian or Alaska Native teens and young 
adults, followed by Hispanics, African Americans, and Asians. 
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National and international studies have indicated a strong association 
between alcohol use and the three leading causes of mortality among adoles- 
cents and young adults: accidental injuries, homicides, and suicides.17J8 Stud- 
ies investigating the association between alcohol use and other 
health-compromising behaviors have indicated that alcohol use by adolescents 
and young adults is associated with fatal traffic crashes, violent or aggressive 
incidents as either the perpetrator or victim, suicidal behaviors (including 
ideation, attempts, and completions), other licit (e.g., cigarettes) and illicit (e.g., 
marijuana) substance use, and unplanned and unprotected sexual activity. Col- 
lectively, these findings support the need for comprehensive intervention pro- 
grams that target alcohol use reduction as a key element to address morbidity 
and mortality issues among youth. 
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Drinking among College Students 
Consumption and Consequences 

Kristina M. Jackson, Kenneth J. Sher, and Aesoon Park 

For most of the American population, the college years represent the period of 
life associated with the highest levels of alcohol consumption and, most likely, 
the highest prevalence of alcohol use disorders during the lifespan (Grant, 
1997). Recent research has focused increasingly on college student drinking. 
For example, a combined PsycINFO/Medline search of abstracts containing 
the words "alcohol or drink or drinking" shows a dramatic increase in the per- 
centage of scholarly articles that contain the term "college" over the past four 
decades; 0.7% (1963-1972), 1.9% (1973-1982), 2.5% (1983-1992), and 2.7% 
(1993-2002). In this chapter, we provide a review of what is currently known 
about the prevalence and patterns of alcohol use and associated problems in 
college students; how individual, intra-campus, and inter-campus factors 
relate to use and problems; and what is currently known regarding the long- 
term negative consequences of problematic college student drinking. 

Most of the prevalence estimates of college student drinking come from a 
few landmark studies conducted with national datasets in which the data were 
collected either specifically from college students, such as the College Alcohol 
Study (CAS; Wechsler, Davenport, Dowdall, Moeykens, & Castillo, 1994; Wech- 
sler, Lee, Kuo, & Lee, 2000), the Core Institute (CORE; Presley, Meilman, & 
Cashin, 1996), and the National College Health Risk Behavior Survey 
(NCHRBS; Centers of Disease Control and Prevention, 1997), or more generally 
from college-aged young adults, including Monitoring the Future (MTF; John- 
ston, O'Malley, & Bachman, 2002), the National Household Survey on Drug 
Abuse (NHSDA; Gfroerer, Greenblatt, & Wright, 1997), and the National Lon- 
gitudinal Study of Youth (NLSY; Center for Human Resource Research, 1993). 

Kristina M. Jackson, Kenneth J. Sher, and Aesoon Park University of Missouri, Columbia and 
the Midwest Alcoholisin Research Center, Columbia, Missouri 65211-0001. 
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The data obtained in these studies is representative of the populations Sam- 
pled; all except CORE used probability sampling (although CORE recently 
completed a national probability study) and none suffered from bias resulting 
from nonresponse (O'Malley & Johnston, 2002). A number of other studies 
have collected data at the individual institution level. Although the results of 
these studies are less generalizable, these studies are important because they 
are more comprehensive in terms of breadth of measurement and/or assess- 
ment of relevant covariates than are the national studies. 

1. Drinking in College Student versus Non-Student Populations 

Enrolling in college has become a normative experience in the United 
States. In 2001,61.7% of students who completed high school enrolled in a col- 
lege or university (US. Department of Commerce; DOC, 2003), and based on 
data from the National Center for Education Statistics (NCES, 1999) and DOC 
(2000) the estimated proportion of 18-24 year olds enrolled in college at a given 
time was 31% (Hingson, Heeren, Zakocs, Kopstein, & Wechsler, 2002). Because 
college attendance is common, it is valuable to examine how college students 
differ from their non-collegiate age peers in order to determine the extent to 
which college-student drinking is closely coupled with college attendance 
itself versus the extent to which it represents a "stage-of-life" phenomenon 
largely unrelated to college attendance. 

Although certain forms of substance use are much less prevalent in col- 
lege students than in non-students (e.g., tobacco, cocaine), total alcohol con- 
sumption by college students appears to be similar to that of non-students but 
college students tend to differ in their drinking patterns (i.e., quantity and fre- 
quency). Specifically, MTF and NHSDA data indicate that college students 
have higher prevalence rates of alcohol use and higher rates of heavy use, but 
lower rates of daily drinking than do their non-student peers (Johnston et al., 
2002; O'Malley & Johnston, 2002). Similar findings were reported by Crowley 
(Crowley, 1991) using NLSY data, who observed higher rates of any drinking 
by college students but equal frequency and lower quantity than by non-stu- 
dents. Using NHSDA data, Gfroerer, Greenblatt, and Wright (1997) observed 
that (with the exception of those living at home with their parents), students 
had higher current rates of frequent heavy drinking than did non-students, 
even when age, race, and sex were controlled. A similar pattern emerged for 
past-month alcohol use, although college students who lived with their parents 
reported higher use than high-school dropouts but lower use than high-school 
graduates. In general, individuals who dropped out of college had consump- 
tion rates similar to college students, suggesting a social class/lifestyle effect 
(Crowley, 1991). 

Using data from the CAS, Knight, Wechsler, Kuo, Seibring, Weitzman, 
and Schuckit (2002) reported that the percentage of college students (6%) who 
endorsed criteria for a past-year DSM-IV alcohol dependence diagnosis was 
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lower than the percentage for 18-24 year olds in the U.S. population (13%; 
Grant, 1997), consistent with Grant's finding that education decreases the odds 
of being diagnosed with alcohol dependence (although differences in method- 
ology between Knight et al's and Grant's studies make direct comparisons dif- 
ficult). Slutske et al. (2003) suggested that lower rates of alcohol use disorders 
(despite higher rates of drinking) among college student women compared to 
non-student peers may be in part because college provides a buffer against cer- 
tain symptoms (especially those related to family and vocational adjustment) 
and in part because other symptoms (e.g., drinking in larger amounts or for 
longer than intended) may lose relevance against the backdrop of the college 
environment. Analogously, Hingson et al. (2002) observed that college students 
were less likely to receive alcohol or drug treatment than were their noncollege 
peers, and were no more likely to experience alcohol-related health problems 
than non-students. 

Given differences in alcohol involvement between college students and 
non-students, a critical question is whether or not these differences reflect pre- 
existing pre-college differences (i.e., a selection effect) or a consequence of col- 
lege attendance (i.e., an influence effect). A few large-scale studies have 
addressed this question. First, MTF panel data show that those students who 
go on to college have lower rates of high school heavy drinking than those who 
do not go on to college (O'Malley & Johnston, 2002), suggesting that after high 
school, college students increase their drinking more than and actually surpass 
their non-college student peers. This suggests that it is the college environment 
(influence) rather than characteristics of the students themselves (selection) 
that contributes to heavy drinking on campus. Strong evidence for the role of 
the college environment in drinking was obtained by Slutske et a1 (2003) in a 
study of college-aged female twins. Although most of the association between 
college attendance and drinking could be attributed to demographic and dis- 
positional/lifestyle factors (e.g., marital status, living situation), getting drunk 
continued to be associated with college attendance beyond these factors. Fur- 
ther, even after modeling genetic similarity, college attendees reported a 
greater maximum quantity of alcohol consumed than their non-college attend- 
ing twins, suggesting that the college experience serves as a risk factor for 
heavy drinking among women. 

These findings suggesting that college attendance is a "situational" risk 
factor for heavy drinking complement those reported by Muthen and Muthen 
(2000) who examined heavy drinking and alcohol problems during young 
adulthood (mid-20s through mid-30s) using NLSY data. They found that indi- 
viduals who had attended some college by age 22 actually had lower levels of 
heavy drinking in their late-30s than did those who either completed or 
dropped out of high school; moreover, the protective effect of college atten- 
dance increased with age (up to age 37). Further, the level of alcohol problems 
for college attendees decreased over time, compared to a sharp increase 
observed for high-school dropouts. These findings support the idea that there 
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is something situational about the college environment that promotes drinking 
beyond pre-college background characteristics. 

2. Prevalence and Patterns of Alcohol Use in College Students: 
A Closer Look 

Although there is wide variation in how alcohol involvement is defined 
(Brennan, Walfish, & AuBuchon, 1986b), there are three broad domains to con- 
sider when discussing alcohol involvement: (1) alcohol consumption, (2) alco- 
hol-related consequences or problems, and (3) alcohol dependence. While 
conceptually and empirically related, each refers to a distinct set of phenomena 
and each has important implications for research on college student drinking. 
Prior to discussing each of these three domains with reference to college stu- 
dents, we provide a brief introduction to each. 

The term alcohol consumption refers to the frequency with which alcohol is 
consumed and/or quantity consumed over a given time. Frequency refers to 
the number of days or occasions on which someone has consumed alcoholic 
beverages during a specified interval such as a week, month, or year. Quantity 
refers to the amount consumed on a given drinking occasion. Most typically, 
consumption is assessed using number of "standard drinks" (i.e., 5 ounces of 
wine, 12 ounces of beer, or 1.25 ounces of distilled spirits). Quantity and fre- 
quency measures can be combined to form a measure of quantity/frequency 
(Q-F), which estimates the total volume consumed over a specified time. 

For many purposes, the primary concern is the frequency of excessive 
consumption, often indexed using the frequency of consuming a number of 
drinks meeting or exceeding a certain threshold. Frequently, excessive- or 
heavy-drinking occasions are referred to as "binges" in the college student 
drinking literature. Due to the influential work of Wechsler and colleagues 
(who define "binge" as five or more drinks in a row for men and four or more 
drinks in a row for women; see Wechsler, Dowdall, Davenport, & Rimm, 
1995), the prevalence of binge drinking has become a key metric in estimating 
the prevalence of problematic alcohol involvement on college campuses. 
Because the term "binge drinking" has historically been used to refer to an 
extended period of heavy drinking by clinicians, some have argued against 
using this term to describe what is typically a less extreme drinking behavior 
(Schukit, 1998). However, Wechsler has argued that the criteria of 5 (or 4) 
drinks "in a row" is a meaningful threshold and that consumption at these 
levels is associated with a greatly enhanced likelihood of experiencing a 
range of negative consequences (Wechsler & Nelson, 2001). Whether terms 
such as "heavy drinking," "binge drinking," or "drinking to intoxication" are 
used, research has demonstrated that the consumption of large quantities of 
alcohol on a single drinking occasion is an important variable in assessing 
college students' alcohol involvement, although the best way of describing 
excessive drinking remains an open question. 
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Alcohol-velated pvoblems and consequences refer to a variety of negative life 
events that arise from drinking such as social problems (e.g., physical or verbal 
aggression, relationship difficulties), legal problems (e.g., arrests for driving 
while intoxicated, public inebriation), educational/vocational problems (e.g., 
academic difficulties, termination from employment, failure to achieve career 
goals), and medical problems (e.g., unintentional injury, liver disease, central 
nervous system disease). Some would argue that consumption is a major social 
issue only to the extent that it generates adverse consequences. Consequently, 
it is possible to conceive of prevention strategies (e.g., designated driver pro- 
grams) that might not reduce consumption but still reduce consequences. 

The term alcohol dependence replaces the older term "alcoholism" and 
refers to a syndrome consisting of signs and symptoms signifying the impor- 
tance of alcohol consumption in the life of the drinker (Edwards, 1986; 
Edwards & Gross, 1976) and can include both behavioral and physiological 
symptoms. Although both alcohol-related consequences and the alcohol 
dependence syndrome can be viewed as dimensional constructs, psychiatric 
diagnostic tradition emphasizes categorical distinctions and the fourth edition 
of the Diagnostic and Statistical Manua l  of Mental  Disovdevs (DSM-IV) describes 
two major categories of alcohol use disorder, (1) alcohol abuse and (2) alcohol 
dependence, that roughly correspond to the distinction between alcohol- 
related disabilities or consequences and the alcohol dependence syndrome 
(American Psychiatric Association; APA,1994; Edwards & Gross, 1976). In 
DSM-IV, alcohol dependence is the more severe disorder, and its presence or 
history excludes the diagnosis of alcohol abuse. 

Pvevalence of alcohol consumption. There is generally consistency across the 
major nationally representative studies on college student drinking in terms of 
prevalence rates for any alcohol use, typical use, and heavy use. Approxi- 
mately 85% of respondents in the MTF survey report drinking in the past year 
(Johnston et al., 2002), and the reported thirty-day prevalence of alcohol use 
among full-time college students is around 70% (O'Malley & Johnston, 2002). 
Large-scale regional/national studies report modal drinking frequency of a 
few times per week and modal quantity of 2-4 drinks per occasion, with data 
from the CORE study indicating that students drink on average 6.6 drinks per 
week (Core Institute, 1998). A consistent finding is that approximately 4O0/0 of 
college students report heavy drinking in the past two weeks (or 30 days, as in 
NCHRBS) (O'Malley & Johnston, 2002). In addition, 12% of participants in 
NHSDA reported fvequent heavy drinking (defined by heavy drinking on five 
or more days in the past 30 days). 

Pvevalence of alcohol pvoblems and consequences. Many surveys indicate that 
students report relatively high rates of problems from drinking. Although these 
surveys help to highlight the magnitude of the problem of alcohol on campus, 
the limitations of these types of data need to be appreciated. Although the 
causal status of alcohol in some types of problems (e.g., blackouts, hangover, 
nausea and vomiting) is reasonably clear, the causal role in some other types of 
problems (e.g., fighting, high risk sex, academic failure) can be difficult to estab- 
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lish. As outlined by Cooper (2002), the mechanisms underlying the relationship 
between alcohol involvement and a given consequence (e.g., risky sexual 
behavior) can be distinguished along two dimensions. The first dimension dif- 
ferentiates between three alternative causal mechanisms: (1) alcohol might 
causally promote some problem; (2) the experience of a given problem might 
lead to alcohol consumption; or (3) a common third-variable might cause both 
behaviors. The second dimension classifies the mechanisms in terms of time 
course, including (1) event-based phenomena (e.g., acute intoxication leads to a 
violent episode; being victimized leads one to drink; certain bars promote both 
drinking and fighting) or (2) more global, chronic, and stable processes (e.g., 
chronic alcohol use might lead to association with a violent subculture; individ- 
uals who have been victimized develop a chronic syndrome that leads to heavy 
drinking; certain types of people like to both drink and fight). Unfortunately, 
the dearth of both prospective panel data and event-based data on alcohol use 
and covariates of interest usually makes it difficult to determine which of these 
families of mechanisms are at work. Much research has relied upon the respon- 
dent making the link between drinking behavior and related consequences, a 
link that he or she may not be able to make validly. We review the results of sur- 
veys of consequences in this section, focusing first on academic problems and 
then discussing problems that college students share with others their own age, 
and then we revisit the issue of alcohol's role in a select number of problems in 
the penultimate section of this chapter. 

Berkowitz and Perkins (1986), in a review of the literature from 
1975-1985, reported a wide range in estimates of prevalence of problem drink- 
ing, ranging from 6% to 72%, depending on how problem drinking was 
defined. Wechsler, Dowdall, Maenner, Gledhill-Hoyt, and Lee (1998a) also 
reported endorsement of past-year alcohol problems ranging from 1% to 36% 
in the 1997 CAS. 

A particularly important domain of alcohol consequences among college 
students is academic pevfovmance. According to data from the CAS and CORE 
survey, 21% of students report that they have performed poorly on tests/proj- 
ects, 24-27% report having missed a class, and 19% report getting behind in 
schoolwork due to drinking in the previous year (Presley et al., 1996; Wechsler 
et al., 1998a). The negative association between self-reported drinking and 
grades is a robust one (e.g., Engs, Diebold, & Hanson, 1996; Harford, Wechsler, 
& Rohman, 1983; Knight et al., 2002; Perkins, 1992; Presley et al., 1996; Pullen, 
1994; Schukit, 1998; Wechsler, Dowdall, Davenport, & Castillo, 1995) but it is 
not clear to what extent it is causal. In a prospective study, Wood, Sher, Erick- 
son, and DeBord (1997) addressed limitations of earlier research by controlling 
for third variables including conduct problems, precollegiate academic ability 
and performance, parental education, and other drug use. In addition, this 
study also addressed limitations in prior self-report research by assessing aca- 
demic failure with archival data using transcripts from all universities 
attended. Moderate bivariate associations were observed between freshman 
alcohol involvement and cumulative academic problems in college; however, 
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the association did not hold when plausible "third-variable" confounds (espe- 
cially college entrance test scores, high-school class rank, conduct disorder 
symptoms, gender, other drug use) were statistically controlled. These findings 
are consistent with those of Paschal1 and Freisthler (2003) who prospectively 
examined college academic performance (GPA) and found that neither alcohol 
use nor problems were associated with college GPA once high-school GPA and 
other demographic characteristics were controlled for. Given the results of 
these better-controlled studies, it appears that the effect of alcohol on academic 
performance may be overstated in the literature; a strong association exists, but 
the extent to which it is causal is unclear. 

Drinking-related health consequences are relatively common in this pop- 
ulation. In terms of short-term health consequences, nearly half of all students 
reported at least one hangover and half reported nausea or vomiting due to 
alcohol/drug use in the past year (Perkins, 2002b). Data on blackouts (memory 
loss for events while intoxicated), another index of short-term health, show 
that blackouts range in frequency from 22% to 26% in the past year in data 
from the CAS and the CORE studies (Perkins, 2002b). In addition, the preva- 
lence of self-reported personal injuries in the past year due to drinking or other 
drug use range from 9% to 20% (Perkins, 1992, 2002b). Death resulting from 
alcohol ingestion (fatal alcohol poisoning) and drinking-related suicide are 
matters of great concern in the college population, but unfortunately little data 
exist, and reports tend to be anecdotal and not systematic. Although a small 
number of alcohol overdose deaths have drawn attention to drinking problems 
on college campuses, the more critical cause of mortality is unintentional fatal 
injuries (Hingson et al., 2002). Using data from the Centers for Disease Control 
(CDC) and the NHSDA, Hingson et al, estimated that among college students, 
1,400 unintentional alcohol-related fatal injuries occur each year, 1,100 of which 
are traffic-related fatalities. 

Although many students have limited needs for driving and many insti- 
tutions restrict automobile use (Toor, 2003), 33% of college students report hav- 
ing dviven undev the influence during the academic year and 1.7% reported being 
arrested for drunk driving (Presley et al., 1996). Correspondingly, the two most 
common alcohol-related health risks are (1) driving after drinking and (2) rid- 
ing with a drunk driver, with 28% of students (over 2 million) driving under 
the influence and 39% riding with a drunk driver (Hingson et al., 2002). Not 
surprisingly, heavy drinkers are more likely to drive drunk (56% of men and 
43% of women) than light-to-moderate drinkers (17% of men and 10% of 
women) (Engs et al., 1996). 

Alcohol consumption is consistently associated with high-visk sexual 
behaviov such as unplanned sex and multiple sexual partners (Desiderato & 
Crawford, 1995; Santelli, Brener, Lowry, Bhatt, & Zabin, 1998; Wechsler, Dow- 
dall et al., 1995; Wechsler & Isaac, 1992). Rates of risky sexual behavior are 
quite high in the college population, with about 20 to 25 percent of college 
students reporting unintended sexual activity due to drinking at least once in 
the past year (Meilman, 1993; Perkins, 1992; Wechsler et al., 1998a), with many 
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of these individuals doing so on more than one occasion. Rates of unprotected 
sex are also high, with 10-20% of respondents reporting having had unpro- 
tected sex due to drinking (Meilman, 1993; Wechsler et al., 1998a). However, 
data on the relation between drinking and condom use is somewhat inconsis- 
tent (Desiderato & Crawford, 1995; Graves, 1995). In her recent review of the 
college student risky-sex literature, Cooper (2002) concluded that there exist 
strong associations between alcohol use and the decision to have sex and to 
have indiscriminate forms of risky sex (e.g., multiple or casual partners) but an 
inconsistent association with protective behaviors (e.g., condom use). 

Another potential alcohol-related problem is sexual victimization. CORE 
data show that 12% of students reported having been taken advantage of sexu- 
ally in the past year due to drinking (Presley et al., 1996), and Frintner and 
Rubinson (1993) found that 27% of female students at a single institution were 
victims of sexual assault or abuse or attempted sexual assault. Of these victims, 
55% were drinking; of these, 60% reported that their judgment had been 
impaired due to drinking. 

Alcohol-related behavior often has important consequences for other stu- 
dents and for the college environment, so called "second-hand effects" of drink- 
ing. Rates of property damage due to drinking are high; across multiple 
studies, past-year property damage committed by students hovers around 8% 
(Perkins, 1992), with 12% of students sustaining property damage due to oth- 
ers' drinking (Wechsler, Moeykens, Davenport, Castillo, & Hansen, 1995). Sec- 
ond-hand effects of others' drinking such as being interrupted while studying, 
having to take care of a drunk student, being insulted, or being a victim of 
unwanted sexual advances are relatively common in college. Wechsler et al. 
(2000) found that, overall, 77% of students reported having experienced at least 
one second-hand effect during the current school year in 1999. 

One of the most serious types of "second-hand" effects is sexual assault In a 
recent review of the literature, Abbey (2002) concluded that at least half of the 
sexual assaults among college students involve alcohol use by the perpetrator, 
the victim, or both. Abbey (1991, 2000) outlined a number of ways that alcohol 
consumption on the part of the perpetrator or the victim can increase the likeli- 
hood of sexual aggression taking place, including misinterpretation of various 
verbal and nonverbal cues as indicative of sexual interest and gender-based 
stereotypes that women are supposed to be reluctant to initiate sexual contacts or 
reciprocate sexual advances, both of which are accentuated when the perpetrator 
has been drinking, given alcohol's ability to narrow attentional focus (Steele & 
Josephs, 1990). Additional research shows that, although level of typical alcohol 
use is somewhat associated with sexual assault for both victims and perpetrators 
(Abbey, Ross, McDuffie, & McAuslan, 1996; Koss & Dinero, 1989; Larimer, 
Lydum, Anderson, & Turner, 1999; Tyler, Hoyt, & Whitbeck, 1998; Ullman, Kara- 
batsos, & Koss, 1999), level of pve-assault alcohol use is the more important factor. 
Using data from the National Survey of College Women (Koss, Gidycz, & 
Wisniewski, 1987), Ullman et al. (1999) found that although frequency of intoxica- 
tion and pre-assault drinking were both positively associated with sexual victim- 
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ization severity in both perpetrators and victims, the association was stronger for 
pre-assault drinking. Notably, though, perpetrator aggression was more strongly 
associated with sexual assault severity in incidents without pre-assault alcohol 
use, a pattern of results that, as Ullman et al. (1999) noted, is not consistent with 
the notion of alcohol's disinhibiting effects on offender's aggressive behavior. 

The residential environment also leads to high rates of intevpevsonal violence. 
CORE data show that 30% of students were involved in an argument or fight 
due to drinking or drug use in the past year (Presley et al., 1996), and CAS data 
indicate that 13% of students claimed that they had been pushed, hit, or 
assaulted, 22% had experienced a serious quarrel, and 27% had been insulted or 
humiliated as result of another student's drinking (Wechsler, Moeykens et al., 
1995). Similar rates were observed by Engs & Hanson (1994), who reported that 
14% of students reported having gotten into fight due to drinking in the past 
year. In terms of alcohol's effect on violence in a relationship, although earlier 
work concludes that alcohol is not an important risk factor for dating violence 
(Brodbelt, 1983; Laner, 1983; Sugarman & Hotaling, 1989), more recent research 
has observed positive findings (e.g., Follingstad, Bradley, Laughlin, & Burke, 
1999; Stets & Henderson, 1991), although other work has been more inconsistent 
(Nicholson et al., 1998; Shook, Gerrity, Jurich, & Segrist, 2000). Existing data with 
college student samples, although sparse, suggest that the relationship between 
typical alcohol use and dating violence is non-existent, whereas relations 
between proximal alcohol use and dating violence are modest (Wood & Sher, 
2002). It is becoming increasingly recognized that relations between alcohol use 
and violent behaviors are complex, and that alcohol use is best viewed as operat- 
ing in combination with a range of other individual and situational factors. 

These "second hand" consequences of alcohol that affect others (e.g., 
assault, disruptive behavior) strongly differ from campus to campus and, 
within a given campus, from dorm to dorm. Students at colleges with higher 
heavy drinking rates were more likely to encounter second-hand effects of oth- 
ers' drinking (Wechsler, Lee et al., 2000) and, correspondingly, students at 
schools that ban alcohol were less likely to experience second-hand effects 
(Wechsler, Lee, Gledhill-Hoyt, & Nelson, 2001). Finally, the prevalence of sec- 
ond-hand drinking effects was lower in substance (alcohol and tobacco)-free 
housing than in unrestricted housing (although the prevalence of second-hand 
consequences were not lower in alcohol-free housing than in unrestricted 
housing) (Wechsler, Lee, Nelson, & Lee, 2001). 

Pvevalence of alcohol use  disovdevs. Although rates of specific alcohol-related 
problems have received a great deal of focus in the research literature, consid- 
erably less attention has been devoted to estimating the extent of alcohol use 
disorders in the college population; however, the limited existing data suggest 
that alcohol use disorders are prevalent in this population. Knight et al. (2002) 
documented rates of alcohol abuse and dependence using CAS data and found 
that 31% of college students endorsed criteria for a past-year DSM-IV alcohol 
abuse diagnosis and 6% endorsed criteria for DSM-IV alcohol dependence, 
with over 40% reporting at least one symptom of abuse or dependence. In a 



94 I Epidemiology 

high-risk college-aged sample, Sher, Walitzer, Wood, and Brent (1991) showed 
that 35% of male and 17% of female freshmen met diagnostic criteria for alco- 
hol abuse or dependence according to DSM-I11 (APA, 1980) criteria. Although 
they did not explicitly sample college students, the National Comorbidity Sur- 
vey (NCS; Kessler et al., 1994) and the National Longitudinal Alcohol Epidemi- 
ological Survey (NLAES; Grant, 1997; Grant et al., 1994) showed the highest 
prevalence rates of (past-year) alcohol abuse and dependence in the youngest 
age strata surveyed (i.e., late adolescence/early young adulthood). The strong 
age gradient showing the peak prevalence of AUDs in the early 20s implies 
that AUDs are highly prevalent in college student populations. 

Developmental couvse of alcohol involvement. The prevalence rates discussed 
above represent normative rates of drinking, but they fail to account for the 
considerable variability in drinking patterns over time observed across indi- 
viduals. These mean levels of alcohol involvement actually represent very few 
individuals in the population. Researchers have attempted to describe the 
course of drinking as a function of developmental stage, although findings are 
inconsistent, perhaps due to the restricted age span of college students. A lim- 
ited body of work has examined alcohol involvement as a function of age. Data 
from MTF and NLSY reveal that alcohol consumption (particularly heavy 
drinking) increases up to age 20 or 21 and generally decreases thereafter (John- 
ston et al., 2002; Muthen & Muthen, 2000). Some researchers have specifically 
examined the extent to which drinking behavior in those under the legal drink- 
ing age of 21 differs from drinking among those over age 21 (e.g., Engs et al., 
1996; O'Hare, 1990; Wechsler et al., 1994; Wechsler, Dowdall et al., 1995). Nei- 
ther O'Hare nor Wechsler and colleagues found an effect for legal drinking age 
on consumption or alcohol problems. Engs et al. (1996), however, noted that 
underage drinkers were more likely to be heavy drinkers but reported no dif- 
ference in weekly total consumption rates. These findings suggest that perhaps 
underage drinkers are taking more advantage of their limited opportunities to 
drink (Wechsler, Kuo, Lee, & Dowdall, 2000). Engs et al. (1996) also suggested 
that those under 21 drink out of reactance to the drinking age (consistent with 
their finding that freshman have the highest drinking rates). 

Some studies of developmental trends in drinking are based on grade 
level instead of age in years. Age and academic grade level tend to be closely 
coupled, with a rough correspondence of age 18 with the freshman year and 
age 21 with the senior year, although there is not complete parallelism in the 
age and the grade-level research findings. The literature on academic grade 
level is also inconsistent, with some studies concluding no difference in heavy 
drinking as a function of year in school (Wechsler et al., 1994; Wechsler, Dow- 
dall et al., 1995) but others observing a monotonic increase in light drinking 
(Harford et al., 1983) and mean weekly drinking (with the exception of fresh- 
man year; Engs, 1990) but a monotonic decrease in heavy drinking (Engs et al., 
1996) as a function of year in school. 

Recent research has begun charting the developmental course of alcohol 
involvement for distinct subgroups of drinkers, although only a small por- 
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tion has specifically focused on college student populations (Jackson & Sher, 
2003; Jackson, Sher, & Wood, 2000). Most major college drinking studies, with 
the exception of MTF, do not prospectively follow individual students and 
are not capable of resolving individual differences in drinking trajectory. 
Jackson and Sher examined five indices of alcohol involvement (alcohol use 
disorder, alcohol consequences, alcohol dependence, alcohol quantity-fre- 
quency, and heavy drinking) and identified four prominent groups, includ- 
ing chronic (i.e., high at all measurement occasions although sometimes also 
exhibiting a decrease post college), which ranged from 3% to 24% of the Sam- 
ple; developmentally limited (i.e., high during the early years of college with 
low involvement thereafter; 8% to 26%); later-onset (i.e., low in the freshman 
year but high thereafter; 2% to 14%); and non-drinking or non-problematic 
drinking; 45% to 74%). The relatively large developmentally limited group is 
consistent with Baer's (2002) suggestion that developmentally limited drink- 
ing may account for much of college student drinking. This is also consistent 
with research showing a marked decrease in alcohol use and abuse in indi- 
viduals in their mid- to late-twenties, presumably due to the adoption of a 
more conventional lifestyle (Fillmore, 1988; Jessor, Donovan, & Costa, 1991) 
including social roles such as establishing a career, getting married, and 
becoming a parent. 

Although work done by Schulenberg and colleagues (Schulenberg, 
O'Malley, Bachman, Wadsworth, & Johnston, 1996; Schulenberg, Wadsworth, 
O'Malley, Bachman, & Johnston, 1996) using MTF was not specific to college 
students, they were able to predict trajectory membership from college student 
status. In their work, they identified six drinking trajectories, including Never 
and Rare (which involved no frequent heavy drinking); Chronic (heavy drink- 
ing at all four waves); Decreased (increasingly less heavy drinking over time); 
Increased (increasingly greater heavy drinking over time); and "Fling" (moder- 
ate heavy drinking at Waves 2 and 3). Relative to their non-college attending 
peers, college students were overrepresented in the Increase and Fling groups 
and underrepresented in the Decrease group (Schulenberg & Maggs, 2002). 
Moreover, students who lived on campus were more likely to belong to the 
Chronic, Increase, or Fling groups and less likely to belong to the Never group. 
These trajectory-based approaches to studying drinking highlight the consider- 
able variability in the course of collegiate drinking and suggest that focusing 
on mean group data obscures this important variability. 

3. Individual Factors Predicting Drinking 

Most college student research has focused on the study of alcohol 
involvement at the level of the individual (Dowdall & Wechsler, 2002). Given 
the high variability in drinking among college students-the top 19% of the 
CAS sample consumed 68% of the alcohol consumed by college students, 
whereas the 57% of students who do not drink heavily consumed only 9% of 
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the alcohol (Wechsler, Molnar, Davenport, & Baer, 1999)-much research (see 
Baer, 2002) has attempted to explain individual variability in drinking. 
Although there are multiple determinants of alcohol involvement, we focus on 
four broad classes, including demographics (i.e., sex, race, and family history 
of alcoholism), personality, drinking motives and expectations about the effects 
of alcohol, and peer use. 

Sex. Congruent with sex differences in the general population (Wilsnack 
& Wilsnack, 1997), nearly all indices of alcohol involvement are consistently 
higher among male than female students across all nationally representative 
studies (O'Malley & Johnston, 2002), with the exception of annual consump- 
tion rates and alcohol consequences. This sex difference is particularly striking 
in heavy drinking (O'Malley & Johnston, 2002), even when controlling for 
other risk factors such as age and race (e.g., (Wechsler, Dowdall et al., 1995). 
MTF data from 1999 show that 50% of men report heavy drinking in the past 
two weeks versus 34% of women (O'Malley & Johnston, 2002). 

In terms of alcohol problems and consequences, the gender gap was 
apparent in older literature but is less so in recent studies (although data from 
CORE and CAS still indicate considerable differences; Presley et al., 1996; Wech- 
sler, Dowdall, Maenner, Gledhill-Hoyt, & Lee, 199813). In an early review of the 
literature from 1975-1985, Berkowitz and Perkins (1986) reported that men were 
more likely to report drinking-related consequences; likewise, in a subsequent 
review, Engs and Hanson (1990) demonstrated that men experienced more 
problems than women, but they present evidence that the differences in drink- 
ing between the sexes might be narrowing. However, more recent evidence is 
mixed, with some studies showing no gender difference in problems (e.g., 
O'Hare, 1990) but others (e.g., Loughlin & Kayson, 1990), including a sample of 
students from colleges representing every state (Engs et al., 1996), demonstrat- 
ing elevated rates for men. Perkins (1992) specifically examined the trend in 
gender patterns in alcohol consequences over four assessments spanning ten 
years. Despite the research positing a convergence in consequence rates for men 
and women, presumably due to increasing homogenization of academic and 
social environments for male and female students, men reported more negative 
consequences than women, particularly along the domains of public problems, 
problems that involve legal repercussions, and problems that endanger others. 
However, little gender difference was observed among more personal conse- 
quences and among consequences less prone to public response. Perkins sug- 
gests that recent societal norms tend to associate drinking with the male sex 
role, and society has greater tolerance for male intoxication and male deviant 
behavior in general. In sum, it may be that a broader array of consequences is 
now being assessed, and that this, rather than a historical trend, has produced 
the convergence in rates of alcohol problems among men and women. Consis- 
tent with this, studies that failed to find a gender difference (e.g., O'Hare, 1990) 
still observed a difference for a subset of items. 

Race. Racial and ethnic differences in college student drinking have been 
well documented across various alcohol measures. Recent studies on represen- 
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tative nationwide samples of college students has demonstrated that Cau- 
casian and Native American college students are at highest risk, with African 
American and Asian students at lowest risk and Hispanic students at interme- 
diate risk, for greater frequency and quantity of drinking, heavy and frequent 
heavy drinking, and negative consequences (Presley et al., 1996; Wechsler, Lee 
et al., 2000). Despite different comparison groups and regions of study, the 
highest risk in Caucasian college students has been found consistently in other 
studies with non-representative national samples, in terms of prevalence of 
alcohol use (Akutsu, Sue, Zane, & Nakamura, 1989; Crowley, 1991; Engs et al., 
1996; O'Hare, 1990, 1995), quantity of alcohol consumption (Clements, 1999; 
Crowley, 1991; Engs et al., 1996; Keefe & Newcomb, 1996; Schall, Kemeny, & 
Maltzman, 1992), frequency of alcohol consumption (Clements, 1999; Crowley, 
1991; Keefe & Newcomb, 1996), heavy drinking (Akutsu et al., 1989; Clements, 
1999; Engs et al., 1996; O'Hare, 1990, 1995), frequency of drunkenness 
(Humphrey & Friedman, 1986; Humphrey, Stephens, & Allen, 1983), and 
adverse consequences (Clements, 1999; Engs et al., 1996; Meilman, Presley, & 
Lyerla, 1994; O'Hare, 1995; Williams, Newby, & Kanitz, 1993). It is also note- 
worthy that Caucasian students endorsed about twice as many diagnostic cri- 
teria for both abuse and dependence than did African-American students, 
although the relations between ethnicity and either current diagnosis or life- 
time diagnosis were barely significant (Clements, 1999). 

Given these consistently observed racial and ethnic differences in college 
drinking, exploration of potential reasons for these differences is important. 
Caucasians were more likely to drink if they were college students and had a 
higher family income, whereas African Americans who were non-college stu- 
dents and who had low incomes were more likely to drink (Crowley, 1991). 
Thus, social status might influence drinking patterns differently depending on 
race and ethnicity. Compared with Caucasian college students, African Ameri- 
can students may be "even more highly self-selected" (Crowley, 1991, p. 15), 
more goal-oriented, under greater pressure to succeed, and therefore less likely 
to engage in risky drinking practices. There also might be environmental/cul- 
tural factors operating in drinking among African American students, such as 
more authority and supervision from parents or community, greater emphasis 
on spirituality, and adverse socio-systematic factors, such as low financial 
availability for drinking and non-accessibility to support systems for African 
American problem drinkers to sustain student status (Meilman, Presley, & 
Cashin, 1995; Meilman et al., 1994; Schall et al., 1992). 

Family histoy of alcoholism. Individuals with a family history of alco- 
holism tend to have more academic problems at every level of education and, 
thus, are less likely to become college students because either academic prob- 
lems or early alcohol problems interfere with pursuing higher education (Sher, 
1991). Still, the question of the role of familial risk for alcohol involvement is an 
important one given the robustness of this risk factor in the general population. 
Although highly variable in quality, a number of studies have emerged that 
investigate the effect of a positive family history of alcoholism on alcohol 
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involvement among college students (Baer, 2002). Findings have thus far been 
mixed, with a number of studies reporting no difference in daily drinking rates 
(George, La Marr, Barrett, & McKinnon, 1999), mean weekly alcohol consump- 
tion or (nonlinear) drinking patterns (Engs, 1990), alcohol quantity or fre- 
quency, frequency of intoxication, alcohol-related symptoms or consequences 
(Alterman, Searles, & Hall, 1989), or likelihood or severity of problem drinking 
(Havey & Dodd, 1993). 

Other studies, however, report family history effects. Although the effect 
was small, Perkins and Berkowitz (1991) observed a group difference in alco- 
hol consumption as a function of family history status. Furthermore, differ- 
ences between family history positive and negative individuals in rates of 
alcohol problems (Sher et al., 1991) and diagnosable alcohol use disorders 
(Knight et al., 2002; Pullen, 1994; Sher et al., 1991) have been observed. Knight 
et al. (2002) found that those who reported being the child of a problem drinker 
were more likely to be diagnosed with alcohol dependence (but not alcohol 
abuse), and Rodney and Rodney (1996) found greater drinking for African 
American male children of alcoholics (COAs) than nonCOAs. In general it 
appears that those studies that find more problematic alcoholic involvement 
among college students with a family history of alcoholism have employed 
more conservative definitions of family history (see Baer, 2002), problem-based 
(as opposed to consumption-based) measures, and better designs from the per- 
spective of sampling strategy and sample size. 

One limitation of most existing research on family history of alcoholism 
and college drinking is that a majority of studies have simply adopted a cross- 
sectional perspective and not examined how family history affects the course of 
drinking over college (and beyond). A prospective study conducted by Jackson, 
Sher, Gotham, and Wood (2001) found in a primarily college-student sample that 
individuals with family history of alcoholism were less likely to regress (e.g., 
mature out) from high-effect (i.e., getting high, getting drunk) to moderate-effect 
drinking than those without such a family history, but there was no difference in 
drinking at baseline (age 18). The high normative rates of heavy consumption 
during the freshman year seemingly obscure individual differences associated 
with family history, and family history relates to the persistence of more prob- 
lematic alcohol involvement in early adulthood rather than to the initiation into 
heavier drinking, which would occur during the college years. 

Pevsonality. The association between drinking and personality in college 
students is largely consistent with the broader literature (see Sher, Trull, 
Bartholow, & Vieth, 1999 for a review of this literature). Specifically, personality 
traits related to impulsivity/disinhibition appear to be robust correlates of 
both drinking and drinking problems and traits related to neuroticism/nega- 
tive emotionality are often, but inconsistently, associated with problematic 
alcohol involvement (Baer, 2002; Brennan, Walfish, & AuBuchon, 1986a). For 
example, measures indexing traits related to impulsivity and disinhibition 
have consistently been found to relate to higher frequency and quantity of drink- 
ing as well as to more negative consequences (Baer, 2002; Baer, Kivlahan, & Mar- 
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latt, 1995; Berkowitz & Perkins, 1986; Brennan et al., 1986a; Schall, Weede, & 
Maltzman, 1991; Sher, Wood, Crews, & Vandiver, 1995). Studies of the relation 
between neuroticism/negative emotionality and alcohol involvement have pro- 
vided mixed findings, with some showing an association (Brennan et al., 1986a; 
Camatta & Nagoshi, 1995; Pullen, 1994) and others not (see Brennan et al., 
1986a). Although the relation between normal range neuroticism/negative affec- 
tivity and problematic alcohol involvement is variable in existing studies, it 
appears that extremely high levels of negative affectivity are associated with 
drinking problems. For example, in our high-risk study of college student drink- 
ing, diagnosis with alcohol abuse or dependence was nearly twice as likely 
among students with an anxiety disorder (Kushner & Sher, 1993). The associa- 
tion between consumption and extraversion/sociability has generally been weak 
(Baer, 2002). Those who are more sociable may be more likely to drink but are not 
more likely to experience alcohol-related problems (Baer, 2002). 

Although not typically considered a basic dimension of personality, reli- 
giosity/conventionality should be noted as a potentially important correlate 
because it has consistently been shown to relate to drinking frequency and 
quantity, likelihood of drinking onset, heavy drinking, and problem drinking 
(Berkowitz & Perkins, 1986; Engs et al., 1996; Patock-Peckman, Hutchinson, 
Cheong, & Nagoshi, 1998; Wechsler, Dowdall et al., 1995), even after control- 
ling for a range of potential confounding variables (Igra & Moos, 1979). Engs et 
al. (1996) observed that less religious students drank twice as many drinks and 
had more alcohol problems than those who were more religious. Igra and 
Moos (1979) also found that baseline drinking predicted commitment to reli- 
gious values, suggesting a reciprocal relation. 

Dvinking motives and expectancies. The college student literature examining 
the association between alcohol involvement and alcohol expectancies and 
drinking motives also parallels the general literature (for a review, see Goldman, 
Darkes, & Del Boca, 1999). In general, research on college students has supported 
two motives for drinking: drinking for social purposes and drinking for escape 
or relief (Baer, 2002; Brennan et al., 1986a). Cronin (1997) noted that social 
motives were more likely to predict consumption whereas mood enhancement 
motives were more likely to predict alcohol problems and problem drinking. 
Analogously, Brown (1985) found that social drinkers expect social enhancement 
from alcohol whereas problem drinkers expect tension reduction. 

Regardless of the nature of the outcome expected from alcohol's effects, 
positive expectancies are more predictive of drinking than negative expectan- 
cies (Leigh & Stacy, 1993), and heavier drinkers report more positive effects 
(Leigh, 1987). Consistent with this, Wood, Sher, and Strathman (1996) found that 
when college students were asked to generate expectancies about the effects of 
alcohol, more were generated by those with more alcohol dependence symp- 
toms. Berkowitz and Perkins (1986) suggest that problem drinkers have a wider 
range of drinking motivations and may use alcohol more versatilely. 

Peev use. Social influence variables arguably are the strongest correlates of 
drinking in adolescence and young adulthood (Borsari & Carey, 2001; Donovan, 
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Jessor, & Jessor, 1983). Those students who report an active social network (e.g., 
socialize a certain number of hours per day, live with a roommate, have close 
friends) are more likely to drink and get drunk (Brennan et al., 1986a), to drink 
heavily (Igra & Moos, 1979; Wechsler, Dowdall et al., 1995) and to be diagnosed 
with alcohol abuse or dependence (Knight et al., 2002). In addition to numerous 
studies showing strong associations between peers' and one's own drinking 
(Bullers, Cooper, & Russell, 2001; Curran, Stice, & Chassin, 1997), increasing 
numbers of studies have shown that perceived drinking norms are robust corre- 
lates of drinking (Baer & Carney, 1993; Perkins, 2002a). Students believe that 
other students and the college environment in general have more permissive 
attitudes about drinking (and consequently, drink in greater quantities) than 
they themselves do (Baer, 2002). Interestingly, students perceived their friends 
to be more disapproving of heavy drinking from high school to freshman year 
in college. Baer suggests that high-school students may have extreme beliefs 
about campus lifestyles that are attenuated once they enter college. 

4. Inter-campus Factors Predicting Drinking 

The power of the college environment is strong (Presley, Meilman, & Leich- 
liter, 2002) and as Shore and colleagues (Shore, Rivers, & Berman, 1983) suggest, 
campus life is so isolated from the "real world" that the campus environment is 
as important as (or more important than) individual influences. Currently, how- 
ever, college campuses are not homogeneous, with more nontraditional and eth- 
nic students, more off-campus housing, and more influential local business 
environments (Presley et al., 2002) than in the past. Additionally, what consti- 
tutes a college environment is increasingly difficult to describe (Presley et al., 
2002) because of the lack of homogeneity across campuses (inter-campus differ- 
ences) and because individual campuses are not homogeneous (intra-campus 
differences). In fact, Wechsler's CAS indicated that rates of heavy episodic drink- 
ing at 140 colleges ranged from 1% to 70% in 1993 (Wechsler et al., 1994), suggest- 
ing that campuses differ greatly from one another in terms of alcohol 
involvement and likely differ in terms of risk factors for and consequences of 
heavy drinking. Unfortunately, much of what we know about college student 
drinking comes from single-campus studies (Dowdall & Wechsler, 2002), and of 
nearly 4,000 colleges and universities in existence, fewer than one third are of the 
type found in the college student drinking literature (Dowdall & Wechsler, 2002). 
Some multi-campus studies, however, have attempted to identify campuses that 
have high rates of heavy drinking and to resolve the factors that lead to these 
inter-campus differences. In understanding inter-campus variables, variables 
beyond the institutional environment (e.g., alcohol availability in the commu- 
nity) come into play, but here we focus on those characteristics that are intrinsic 
to the campus environment itself such as region, size, residential/commuter, etc. 

Only a small number of national studies are informative with respective to 
inter-campus variables. Among two national datasets (CAS and MTF), con- 



5 Drinking among College Students 101 

sumption, heavy drinking, and alcohol problem rates tended to be higher in the 
Northeast and North Central regions and lower in the Southern and Western 
regions (with Western regions lower than Southern regions in recent years) 
(Engs et al., 1996; O'Malley & Johnston, 2002; Presley et al., 2002; Wechsler et al., 
1994). O'Malley and Johnston suggest that this may be in part because college 
students in California are generally older, more likely to be married, and less 
likely to live on campus (Wechsler, Fulop, Padilla, Lee, & Patrick, 1997). In addi- 
tion, Presley et al. (2002) found that schools that are located in smaller commu- 
nities had greater consumption rates and more alcohol problems than schools 
located in large cities. Location is closely tied to characteristics such as availabil- 
ity of alcohol, price and marketing, and local drinking traditions (Dowdall & 
Wechsler, 2002). Perhaps not surprisingly then, Wechsler et al. (1994) observed 
that residential campuses tended to have higher heavy drinking rates than com- 
muter schools. Further, smaller institutions tend to have greater rates of weekly 
drinking than larger institutions (Presley et al., 2002). In addition, the difference 
in consumption between public and private campuses appears to be minimal. 
Wechsler et al. (2000) noted little difference in heavy drinking rates for public 
versus private schools, and Engs, Diebold, and Hanson (1996) observed a 
(slightly) lower percentage of drinkers and lower rates of alcohol problems in 
private schools; however, when only drinkers were considered, the trend was 
reversed: rates of heavy drinking were (slightly) higher in private schools 
(although they did not observe a difference in drinks per week). 

Somewhat surprisingly, no studies to date have determined whether 
campuses that have Greek organizations are more likely to have high drinking 
rates (Presley et al., 2002), although CORE data show that schools with higher 
heavy drinking rates tend to have more fraternity housing and more students 
belonging to a fraternity or sorority, compared to schools with lower heavy 
drinking rates (Presley et al., 2002). As with Greek systems, no studies to our 
knowledge have systematically examined the drinking rates at campuses with 
and without intercollegiate athletic programs (Presley et al., 2002). 

In general, students are more likely to live on campus in schools with 
higher heavy drinking rates compared to schools with less heavy drinking 
rates (Presley et al., 2002). In addition, data from CAS indicated that rates of 
abstinence were higher and rates of heavy drinking were lower in schools 
(N=19) that banned alcohol than in schools that did not (N=76) (Wechsler, Lee, 
Gledhill-Hoyt et al., 2001), even when controlling for sex, race, age, year in 
school, region of the country rural/urbanicity, heavy drinking in high school, 
and school response rate, although there was no difference in frequency or 
quantity of drinking, drunkenness, or alcohol problems. However, when only 
drinkers were considered, no differences in heavy drinking or alcohol prob- 
lems were observed, and in a related study, Knight et al. (2002) found that 
those who lived on an alcohol-free campus were not any less likely to be diag- 
nosed with alcohol abuse or dependence than those on traditional campuses. 

Consumption and heavy drinking at historically Black institutions are 
lower than at predominately White institutions (Meilman et al., 1995), even 
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when controlling for sex, proportion of students who are in Greek organiza- 
tions, and proportion of students living on campus (Presley et al., 2002). Even 
White students at historically Black schools had lower levels of alcohol con- 
sumption and heavy drinking than those in traditional university settings 
(Meilman et al., 1995), and Debro (1991) observed that Black students at Black 
institutions drank less than Black students at traditional universities. In addi- 
tion, Meilman et al. (1995) observed fewer alcohol consequences at the Black 
institutions. It is unclear whether the protective influence of a historically Black 
institution is due to aspects of the culture of the Black versus nonBlack institu- 
tion (e.g., focus on spirituality, disposable income, sense of purpose, pressure 
to succeed; Crowley, 1991) or whether those who choose to attend Black col- 
leges (including White students) are characteristically less heavy drinkers. 

Wechsler et a1.(1995) reported that women at women's colleges engaged 
in heavy drinking less frequently and had fewer alcohol problems than women 
at co-educational institutions. However, Presley et al. (2002) observed inconsis- 
tency in the relation between consumption and attendance at women's colleges 
versus coeducational colleges using CORE data, noting that the consumption 
rates for women at women's colleges do not look very different than those for 
women attending co-educational institutions. 

Although much of the interest in college student drinking is centered 
around traditionally aged students attending four-year colleges, it is worth 
noting that two-year institutions have lower consumption and lower heavy 
drinking rates than four-year institutions (Presley et al., 2002). Moreover, as 
noted by O'Malley and Johnson (2002), most studies of college student drink- 
ing exclude part-time students. 

Thus, the wide variability across campuses that is associated with multi- 
ple institutional variables indicates that "college student drinking" on any sin- 
gle campus is likely to be unique or at least, atypical, in one or more ways. 
Although these findings should give us pause in generalizing from a single 
campus to campuses in general (and from full-time to part-time students), we 
also should be hesitant in applying national statistics to individual campuses. 
As we next discuss, even within a campus, there are often large differences in 
drinking as a function of other structural and organizational variables. 

5. Intra-campus Factors Predicting Drinking 

Although Presley et al. (2002) suggest that students seek out certain envi- 
ronments on campus based on their expectancies of alcohol use, most research 
on college drinking does not examine intra-campus environmental risk factors 
(Dowdall & Wechsler, 2002). The environmental risk factors that have received 
the most research attention include type of college residence, participation in 
intercollegiate athletics, and membership in Greek organizations. 

College vesidence. The transition from living at home with parents to living 
in a student residence (e.g., dormitory; off-campus housing without parents) is 
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characteristic of the passage from adolescence into young adulthood (Maggs, 
1997) and a corresponding increase in alcohol consumption. As such, although 
this transition is a time of growth and opportunity, it also is a time of vulnera- 
bility to a high-risk environment (Maggs, 1997). According to a number of 
studies using national data (CAS, NHSDA, NLSY) or data from individual 
institutions (e.g., Gfroerer et al., 1997; Harford & Muthen, 2001; Harford, Wech- 
sler, & Muthen, 2002; Harford, Wechsler, & Seibring, 2002; O'Hare, 1990; but 
see Globetti, Stern, Marasco, & Haworth-Hoeppner, 1988), those students liv- 
ing on campus were more likely to drink and to drink heavily, and were least 
likely abstain than those living off campus with parents, even controlling for 
age, sex, and race (Gfroerer et al., 1997); those living independently off campus 
tended to fall somewhere in between but frequently were not statistically dif- 
ferent from those living on campus. Analogously, greater alcohol-related prob- 
lems are observed for those living on campus than those living off campus, 
with the exception of drinking and driving, which is higher for those living off- 
campus (with or without parents) (Harford, Wechsler, & Muthen, 2002), even 
controlling for college lifestyle factors such as socializing and attending parties 
(although alcohol consequences in the home may not have been sufficiently 
assessed). Harford et al. (2002) noted that the relation between residence and 
driving under the influence of alcohol was mediated by frequency of driving. 

Harford and Muthen (2001) specifically examined change in drinking as a 
function of change in residence over a three-year period using NLSY data. Stu- 
dents living in residence halls or in independent off-campus living showed ele- 
vations in heavy drinking, relative to those who lived off campus with parents 
who showed no such growth. In addition, a change to a dormitory or inde- 
pendent off-campus living arrangement from living off campus with parents 
was associated with an increase in subsequent drinking, indicating the power- 
ful influence of the college environment. This finding is consistent with work 
showing an increase in heavy drinking between high school and college (Baer 
et al., 1995). Baer (Baer, 1994) suggests that living situations during the first 
year in college may promote certain social processes; however, his study failed 
to identify differences in perceptions about drinking between students living in 
dormitory housing and those living off campus (perhaps because independent 
off-campus housing was grouped with off-campus housing with parents). 
Although the above work certainly is consistent with the idea of college envi- 
ronment as a risk factor, Harford et al. (2002) also demonstrated that heavy 
drinkers in high school were more likely to live in coeducational residence 
halls or independently off campus, supporting a selection effect as well. How- 
ever, Harford and Muthen (2001) failed to find support for residence as a medi- 
ator of the relation between prior (high school) problem behaviors and college 
drinking, suggesting the housing effect is not merely indexing a selection 
effect. Thus, existing data suggest that not only do higher-risk students self- 
select into residence halls, but there is an additional influence of residence 
beyond this selection (a finding we also see with membership in Greek organi- 
zations as discussed below). 
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Gveek system. Involvement in Greek social organizations has been sug- 
gested to be among the strongest risk factors in college drinking. More exten- 
sive alcohol use among fraternity and sorority members, compared with other 
students, has been well documented across various measures of alcohol 
involvement. A substantial body of recent research on multi-campus samples 
has reported uniformly that among fraternity and sorority members there was 
a higher proportion of drinkers (Engs et al., 1996; Wechsler, Kuh, & Davenport, 
1996), a higher quantity of alcohol consumption (Alva, 1998; Cashin, Presley, & 
Meilman, 1998; Engs et al., 1996; Presley, Meilman, & Lyerla, 1993), a higher 
frequency of drinking (Alva, 1998), a higher proportion of heavy drinkers 
(Cashin et al., 1998; Engs et al., 1996; Presley et al., 1993; Wechsler, Dowdall et 
al., 1995; Wechsler et al., 1996), and a higher proportion of frequent heavy 
drinkers (Presley et al., 1993; Wechsler et al., 1996) than among students who 
were not involved in Greek organizations. Also, Greek members report more 
negative consequences from alcohol use (Cashin et al., 1998; Engs et al., 1996; 
Presley et al., 1993), and higher rates of alcohol abuse and dependence (Knight 
et al., 2002) than non-Greek members. Wechsler, Lee, Kuo, Seibring, Nelson, 
and Lee (2002) found that Greek members as well as Greek house residents 
remained the groups most at risk for heavy drinking compared with other resi- 
dence groups, despite significant decreases in the proportion of heavy drinkers 
among these groups over time. 

Not all Greek members, however, are involved in risky alcohol use, and 
there are considerable differences in drinking behaviors among Greek mem- 
bers. Primarily, sorority members are less likely to be involved in risky alcohol 
use than fraternity members (Alva, 1998; Goodwin, 1992; Harrington, Brigham, 
& Clayton, 1997). Also, differences in drinking behaviors as a function of other 
variables have been documented, including residence in a Greek house (Wech- 
sler et al., 1996), house reputation for alcohol consumption (Larimer, Irvine, 
Kilmer, & Marlatt, 1997), and degree of involvement in Greek activities (Cashin 
et al., 1998). Finally, it is noteworthy that in one sample, the effect of Greek 
involvement on heavy drinking during the college years was not observed 
either three or seven years after college (Bartholow, Sher, & Krull, in press; 
Sher, Bartholow, & Nanda, 2001). 

Interestingly, entering freshmen who reported that they intended to join a 
fraternity or sorority showed higher levels of several alcohol involvement vari- 
ables (Cantebury et al., 1992; Werner & Greene, 1992) and higher negative con- 
sequences of drinking (Read, Wood, Davidoff, McLacken, & Campbell, 2002), 
as compared with other students who did not intend to join a fraternity and 
sorority. Similarly, O1Connor, Cooper, and Thiel (1996) found that freshmen 
who consumed alcohol in high quantities pledged fraternities more than did 
students who drank less. These findings suggest a selection effect; that is, those 
students who are already involved in heavy drinking tend to seek out Greek 
affiliations. Yet, other researchers have found evidence of a causal effect of 
Greek affiliation on alcohol involvement. Lo and Globetti (1993) found that 
involvement in a fraternity and sorority was one of the strongest predictors of 
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initiating drinking during college among those who abstained during the sen- 
ior year of high school. Several other studies have suggested that both selection 
and causal effects of Greek affiliation are operating in drinking among Greek 
members (Baer et al., 1995; Lo & Globetti, 1995; Wechsler et al., 1996). 

The factors shown to predict risky drinking among Greek members 
include cognitive variables, such as higher perceived peer norms for drinking 
(Baer, 1994; Baer, Stacy, & Larimer, 1991), higher positive alcohol expectancies 
(Alva, 1998; Cashin et al., 1998; Klein, 1992; Larimer, Anderson, Baer, & Mar- 
latt, 2000; Wechsler et al., 1996), and lower perceived risk of drinking (Tampke, 
1990). Also, the environment (Kodman & Sturmak, 1984) and culture (Kuh & 
Arnold, 1993) of Greek organizations have been suggested as factors which 
engender and maintain problematic alcohol use among Greek members. 

Athletics. We next consider differences between athletes and nonathetes, 
recognizing that this distinction could be considered either an individual dif- 
ference variable or an intra-campus variable, depending upon one's frame of 
reference. Despite lore that athletes might drink less than nonathletes due to 
health concerns, no studies have found evidence supporting this idea, 
although many studies have shown no difference between the two groups 
(Gutgesell, Moreau, & Thompson, 2003; Overman & Terry, 1991). In fact, most 
research on drinking among athletes has shown the opposite to be true for 
indices of consumption, heavy drinking, drunkenness, and consequences 
(Leichliter, Meilman, Presley, & Cashin, 1998; Nattiv & Puffer, 1991; Nelson & 
Wechsler, 2001). These findings emerge despite athletes' greater motivations to 
limit their drinking and greater exposure to educational programs on drinking 
(Nelson & Wechsler, 2001) and remain significant even after controlling for age, 
sex, and race (Nelson & Wechsler, 2001). Correspondingly, Knight et al. (2002) 
found that those who played intercollegiate sports more than one hour per day 
were more likely to meet diagnostic criteria for alcohol abuse or dependence. 

A number of studies have attempted to explore the mechanisms underly- 
ing this group difference, focusing on personality and social factors. Although 
Wechsler and Davenport (Wechsler & Davenport, 1997) observed that fre- 
quently studied correlates of college drinking (e.g., high school heavy drink- 
ing; viewing parties as important) were similar for athletes and college 
students as a whole, Young (Young, 1990) showed athletes to be higher in sen- 
sation seeking and antisocial behavior than nonathletes. Consistent with this, 
athletes have been shown to engage in more risky/unhealthy behaviors rela- 
tive to nonathletes (Nattiv & Puffer, 1991). Tombs (2000) suggested that drink- 
ing among athletes is a function of a strong social network and showed that 
perceived norms had a modest effect on drinking status, although they failed 
to find a stronger effect for the perceived norm specific to the athletic team ver- 
sus the perceived norm of the entire student body (although both were over- 
estimated). Leichliter and colleagues examined the drinking behavior of 
athletic leaders and found that, rather than being more responsible in using 
alcohol than other team members, athletic leaders actually reported more 
heavy drinking and more consequences, particularly among men (Leichliter et 
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al., 1998). This suggests that members of athletic teams may model their drink- 
ing behavior after those who are the most salient figures in their social net- 
work. Relatedly, Nelson and Wechsler (2001) demonstrated that athletes have a 
stronger social network (e.g., more friends, more likely to spend time socializ- 
ing) and are more likely to have a "party-minded" mentality that serves as a 
risk factor for excessive alcohol consumption, and that athletes' peers are more 
likely to drink heavily. This "athletic effect" appears to be independent of 
Greek membership (Meilman, Leichliter, & Presley, 1999) and is not restricted 
to drinking during the competitive season (e.g., Selby, Weinstein, & Stewart 
Bird, 1990). Further, these heavier drinking patterns of athletes appear to be 
somewhat established prior to college (Hildebrand, Johnson, & Bogle, 2001). 

6. Long-term Consequences of College Student Drinking: The Effect 
of College Drinking on Later Development 

The college years represent a critical time of human development with 
important growth in knowledge, cognitive abilities, and social skills, including 
the ability to develop intimate relationships. Given the importance of this 
period, an understanding of the consequences of collegiate alcohol use and 
abuse is vital. More specifically, it is critical that we determine whether the 
many acute problems associated with college drinking represent time-limited 
phenomena with little implications for successful adaptation to the new chal- 
lenges of early adulthood or if they represent "developmental snares" (Moffitt, 
1993) that derail normal development and undermine successful transitions to 
adult roles and compromise success in those roles. 

Post-college heavy dvinlcing and dvinking pvoblems. Alcohol involvement dur- 
ing the college years has a lasting effect. In an early study examining problem 
behavior over young adulthood, Jessor, Donovan, and Costa (1991) reported 
high stability in problem behavior from college to an eight year follow-up, par- 
ticularly for times drunk among men (r=.61), although not for times drunk 
among women (r=.15). O'Neill, Parra, and Sher (2001) observed that, consistent 
with Fillmore (1974, 1975), problematic alcohol involvement during the college 
years significantly and substantially predicted alcohol involvement more than a 
decade later, although a normative age-graded decrease in alcohol involvement 
was observed over the eleven-year interval. Average college heavy drinking over 
four years correlated not only with heavy drinking at age 29-30 (r=.29), but also 
with alcohol consequences (r=.35), symptoms of alcohol dependence (r=.38), and 
DSM-IV alcohol abuse or dependence (r=.39); these values were obtained after 
controlling for sex and family history of alcoholism. Fillmore (1974) showed that 
being classified as a problem drinker in college predicted classification as a prob- 
lem drinker a full 20 years later, and her 1975 study replicated this finding for 
measures of college heavy drinking and frequent intoxication. 

Educational attainment. Wood, Sher, and McGowan (2000) recently exam- 
ined the relation between collegiate alcohol involvement and educational 
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attainment seven years post-matriculation. Prior academic achievement in 
high school moderated the relation between collegiate alcohol involvement 
and educational attainment such that individuals who had higher secondary 
school class ranks were more negatively affected by pathologic alcohol 
involvement than those with lower levels of prior academic achievement. In 
other words, high-school academic achievers were more likely than their coun- 
terparts in the middle or lower end of their high-school class rank to be 
"derailed" by pathological alcohol involvement during college. 

Development ofhighev-level cognitive abilities. Higher-education researchers 
have documented that the college years represent a time for growth in higher 
intellectual functions (e.g., critical thinking, reflective judgment). There are 
reasons to suspect that collegiate alcohol involvement could interfere with this 
expected growth either because of neurotoxic effects of alcohol on the brain 
and/or alcohol interfering with study behaviors and engagement in an aca- 
demic curriculum that presumably contributes to intellectual growth. Wood, 
Sher, and Bartholow (2002) examined the effect of alcohol use during the col- 
lege years on cognitive development, controlling for freshman neuropsycho- 
logical test performance on a subsample of 68 individuals who were 
diagnosed with a DSM-I11 alcohol use disorder at least twice during the col- 
lege years. At Year 7 (i.e., after college) most of the Year 1 measures were re- 
administered, along with measures of cognitive outcomes associated with 
higher education. 

Overall, analyses revealed few differences between the alcohol use disor- 
dered and control groups, suggesting that the effect of alcohol abuse and 
dependence during the college years on later cognitive functioning is not pro- 
nounced; however, Wood et al, did find some long-term effect on visuospatial 
functioning in those who show relatively poor performance in this area at 
baseline. These findings are in seeming contradiction to findings recently 
reported by others (e.g., Brown, Tapert, Granholm, & Delis, 2000), although it 
is important to note that there were differences between alcohol use disor- 
dered and control participants in the same sample at baseline (Sher, Martin, 
Wood, & Rutledge, 1997). One possible explanation for this pattern of findings 
is that there is a period of heightened vulnerability to alcohol-related brain 
insult during adolescence that decreases in young adulthood. This hypothesis 
has received some support in basic animal research (e.g., Swartzwelder, Wil- 
son, & Tayyeb, 1995). 

Vocational outcomes. Another critical question concerns the effects of 
alcohol involvement during college on later occupational attainment. Wood, 
Sher, and McGowan (2000) examined the prospective relationship between 
alcohol involvement and occupational attainment seven years post-matricu- 
lation. They observed somewhat inconsistent evidence for a prospective rela- 
tion between alcohol involvement and early adult occupational attainment, 
perhaps in part due to the relatively early stage of career development that 
characterized the sample three years post-college. Bryant, Samaranayake, 
and Sher (2003) extended these findings by looking at vocational and eco- 
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nomic outcomes 11 years post-matriculation, a time when any effects of ear- 
lier alcohol involvement would be expected to be more pronounced. After 
controlling for various confounds including type of occupation, they found 
that (broadly defined) alcohol use disorders were not significantly associated 
with post-college wages. An important exception are those who met DSM-I11 
criteria for (physiological) alcohol dependence during the college years, 
although this finding was limited to those who continued to be alcohol 
dependent following college; those who remitted from alcohol dependence 
were not so affected. These findings are in contrast to college-year drug use 
disorders which were negatively related to post-college wages regardless of 
whether former students continued to abuse illicit drugs. 

Unfortunately, the area of long-term effects of college student drinking is 
severely understudied and a full appreciation of the risks of alcohol involve- 
ment during college requires an understanding of the extent to which alcohol 
use and problems during college negatively affect later adult development. 
Hopefully, as follow-up studies of college student drinking become more com- 
mon, we will be able to assess the extent that problems during this period have 
important long-term effects on life-course development. 

7. Conclusion 

As noted at the outset of this paper, college students represent a very 
heavy drinking population and incur a large number of problems from their 
drinking. To a large extent, the alcohol involvement of college students reflects 
a stage-of-life phenomenon given that nonstudent age peers also show high 
rates of consumption and problems. Moreover, many of the individual differ- 
ence variables that are strong correlates of alcohol involvement are not specific 
to college students and appear to be general risk factors for drinking. 

There is good reason to focus on college students as a special, high-risk 
population, however. First, because of the nature of college campus, there is a 
concentration of high-risk individuals in a permissive environment, leading to 
a high concentration of problems not only for the drinker but for others who do 
not drink and for the larger institution. Additionally, there appear to be certain 
aspects of the college environment (e.g., the Greek system) that appear to rep- 
resent a major environmental risk factor. Although our knowledge of college- 
student drinking has increased dramatically in recent years, there are still a 
number of questions that require further study. Foremost among these is the 
effect of drinking on academics, arguably the reason for college attendance. In 
a related way, there is a shocking paucity of data on the long-term effects of col- 
lege drinking. Fortunately, these questions are now starting to be addressed 
and, hopefully, the answers will be more definitive in the coming years. 



5 Drinking among College Students 109 

ACKNOWLEDGMENTS: Supported by grants KO1 AA13938, R37 AA007231, R01 
AA013987, and P50 AA11998 from the National Institute on Alcohol Abuse and 
Alcoholism. 

References 

Abbey, A. (1991). Acquaintance rape and alcohol consumption on college campuses: How are they 
linked? Journal ofAmerican College Health, 39, 165-169. 

Abbey, A. (2000). Alcohol-velated sexual assault: A common pvoblem among college students: Paper pre- 
pared for the National Institute of Alcohol Abuse and Alcoholism's Advisory Panel on Col- 
lege Student Drinking. 

Abbey, A. (2002). Alcohol-Related Sexual Assault: A Common Problem among College Students. 
Jouvnal of Studies on Alcohol, Supplement 14, 118-128. 

Abbey, A., Ross, L. T., McDuffie, D., & McAuslan, P. (1996). Alcohol and dating risk factors for sex- 
ual assault among college women. Psychology of Women Quavtevly, 20,147-169. 

Akutsu, P. D., Sue, S., Zane, N. W. S., & Nakamura, C. Y. (1989). Ethnic Differences in Alcohol Con- 
sumption among Asians and Caucasians in the United States: An Investigation of Cultural 
and Physiological Factors. Journal of Studies on Alcohol, 50(3), 261-267. 

Alterman, A. I., Searles, J. S., & Hall, J. G. (1989). Failure to Find Differences in Drinking Behavior 
as a Function of Familial Risk for Alcoholism: A Replication. Journal of Abnormal Psychologj, 
98(1), 50-53. 

Alva, S. A. (1998). Self-Reported Alcohol Use of College Fraternity and Sorority Members. Journal of 
College Student Development, 39(1), 3-10. 

American Psychiatric Association. (1980). Diagnostic and statistical manual of mental disorders 
(3rd ed.). In. Washington, D.C.: Author. 

American Psychiatric Association. (1994). Diagnostic and statistical manual of mental disorders (4th 
ed.). Washington, DC: American Psychiatric Association. 

Baer, J. S. (1994). Effects of College Residence on Perceived Norms for Alcohol Consumption: An 
Examination of the First Year in College. Psychology of Addictive Behaviors, 8(1), 43-50. 

Baer, J. S. (2002). Student Factors: Understanding Individual Variation in College Drinking. Jouvnal 
of Studies on Alcohol, Supplement No.  14,2002,40-53. 

Baer, J .  S., & Carney, M. M. (1993). Biases in the perceptions of the consequences of alcohol use 
among college students. Journal of Studies on Alcohol, 54(1), 54-60. 

Baer, J. S., Kivlahan, D. R., & Marlatt, G. A. (1995). High-Risk Drinking across the Transition From 
High School to College. Alcoholism: Clinical and Experimental Research, 19(1), 54-61. 

Baer, J. S., Stacy, A,, & Larimer, M. (1991). Biases in the Perception of Drinking Norms among Col- 
lege Students. Journal of Studies on Alcohol, 52(6), 580-586. 

Bartholow, B. D., Sher, K. J., & Krull, J. L. (In Press: 2002). Changes in Heavy Drinking Over the 
Third Decade of Life as a Function of Collegiate Fraternity and Sorority Involvement: A 
Prospective, Multilevel Analysis. Health Psycholopj, 1-31. 

Berkowitz, A. D., & Perkins, H. W. (1986). Problem Drinking among College Students: A Review of 
Recent Research. Jouvnal of American College Health, 35,21-28. 

Borsari, B., &Carey, K. B. (2001). Peer influences on college drinking: A review of the research. Jotrv- 
nal of Substance Abuse, 13(4), 391424. 

Brennan, A. F., Walfish, S., & AuBuchon, P. (1986a). Alcohol Use and Abuse in College Students. I. 
AReview of Individual and Personality Correlates. The International Jouvnal of the Addictions, 
21(4&5), 449-474. 

Brennan, A. F., Walfish, S., & AuBuchon, P. (1986b). Alcohol Use and Abuse in College Students. 11. 
Social/Environmental Correlates, Methodological Issues, and Implications for Intervention. 
The international Journal of the Addictions, 21(4&5), 475493. 

Brodbelt, S. (1983). College dating and aggression. College Student Jouvnal, 17,283-286. 



110 I Epidemiology 

Brown, S. A. (1985). Expectancies Versus Background in the Prediction of College Drinking Pat- 
terns. Journal of Consulting and Clinical Psychology, 53(1), 123-130. 

Brown, S. A,, Tapert, S. F., Granholm, E., & Delis, D. C. (2000). Neurocognitive functioning of ado- 
lescents: Effects of protracted alcohol use. Alcoholism: Clinical G Experimental Research, 24, 
164-171. 

Bryant, R. R., Samaranayake, V. A., & Sher, K. J. (2003). The relationship between wages and drug/alco- 
hol abuse and dependence. Unpublished manuscript.Unpublished manuscript. 

Bullers, S., Cooper, M. L., &Russell, M. (2001). Social networks drinking and adult alcohol involve- 
ment: A longitudinal exploration of the direction of influence. Addictive Behaviors, 26, 
181-199. 

Camatta, C. D., & Nagoshi, C. T. (1995). Stress, Depression, Irrational Beliefs, and Alcohol Use and 
Problems in a College Student Sample. Alcoholism: Clinical and Experimental Research, 19(1), 
142-146. 

Cantebury, R. G., Gressard, C. F., Vieweg, W. V. R., Grossman, S. J., McKelway, R. B., & Westerman, 
P. S. (1992). Risk-taking Behavior of College Students and Social Forces. American Journal of 
Drug and Alcohol Abuse, 18(2), 213-223. 

Cashin, J., R. , Presley, C. A., & Meilman, P. W. (1998). Alcohol Use in the Greek System: Follow the 
Leader? Journal of Studies on Alcohol, 63-70. 

Center for Human Resource Research. (1993). NLS Users Guide. Columbus, OH: Author, Ohio State 
University 

Centers of Disease Control and Prevention. (1997). Youth risk behavior surveillance: National Col- 
lege Health Risk Behavior Survey - United States, 1995. Morbidity and Mortality Weekly 
Report, 46, 1-56. 

Clements, R. (1999). Prevalence of Alcohol-use Disorders and Alcohol-Related Problems in a Col- 
lege Student Sample. Journal of American College Health, 48,111-118. 

Cooper, M. L. (2002). Alcohol Use and Rishky Sexual Behavior among College Students and Youth: 
Evaluating the Evidence. Journal of Studies on Alcohol, Supplement No. 14,101-117. 

Core Institute. (1998). American Campuses: 2001 Statistics on Alcohol and Other Drug Use. 
Cronin, C. (1997). Reasons for Drinking Versus Outcome Expectancies in the Prediction of College 

Student Drinking. Substance Use and Misuse, 32(10), 1287-1311. 
Crowley, J. E. (1991). Educational Status and Drinking Patter~~s: How Representative Are College 

Students? Journal of Studies on Alcohol, 52(1), 10-16. 
Curran, P. J., Stice, E., & Chassin, L. (1997). The relation between adolescent alcohol use and peer 

alcohol use: A longitudinal random coefficients model. Journal of Consulting and Clinical Psy- 
chology, 65, 130-140. 

Debro, J. (1991). Drug use and abuse at historically Black colleges. Paper presented at the Problems of 
Drug Dependence 1990: Proceedings of the 52nd Annual Scientific Meeting of the Commit- 
tee on Problems of Drug Dependence, Inc. NIDA Research Monograph 105, Rockville, MD. 

Department of Commerce. (2000). Bureau of the Census (20001, from http://wwm~.census.gov/ 
Desiderato, L. L., & Crawford, H. J. (1995). Risky sexual behavior in college students: Relationships 

between number of sexual partners, disclosure of previous risky behavior, and alcohol use. 
Journal of Youth b Adolescence, Vol24(1), 55-68. 

Donovan, J. E., Jessor, R., & Jessor, L. (1983). Problem drinking in adolescence and young adult- 
hood: A follow-up study Journal of Studies on Alcohol, 44,109-137. 

Dowdall, G. W., & Wechsler, H. (2002). Studying College Alcohol Us: Widening the Lens, Sharpen- 
ing the Focus. Journal of Studies on Alcohol, Supplement No. 14,14-22. 

Edwards, G. (1986). The alcohol dependence syndrome: A concept as stimulus to enquiry. British 
Journal of Addiction, 81, 171-183. 

Edwards, G., & Gross, M. (1976). Alcohol dependence: Provisional decription of a clinical syn- 
drome. British Medical Journal, 1, 1058-1061. 

Engs, R. C. (1990). Family Background of Alcohol Abuse and Its Relationship to Alcohol Consump- 
tion among College Students: An Unexpected Finding. Journal of Studies on Alcohol, 51(6), 
542-547. 



5 Drinking among College Students 111 

Engs, R. C., Diebold, B. A., & Hanson, D. J. (1996). The Drinking Patterns and Problems of a 
National Sample of College Students, 1994. Journal of Alcohol G Drug Educatzon, 41(3), 13-33. 

Engs, R. C., & Hanson, D. J. (1990). Gender Differences in Drinking Patterns and Problems Among 
College Students: A Review of the Literature. Journal of Alcohol G Drug Edtrcatlon, 35(2), 
3647. 

Engs, R. C., & Hanson, D. J. (1994). The Student Alcohol Questionnaire: An updated reliability of 
the Drinking Patterns, Problems, Knowledge, and Attitude subscales. Psychologzcal Reports, 
74(1), 12-14. 

Fillmore, K. M. (1974). Drinking and problem drinking in early adulthood and middle age: An 
exploratory 20-year follow-up study. Quarterly Journal of Studzes on Alcohol, 35(3-A), 819-840. 

Fillmore, K. M. (1975). Relationships between specific drinking problems in early adulthood and 
middle age: An exploratori 20-year follow-up study J o k a l  of Studies on Alcohol, 36(7), 
882-907. 

Fillmore, K. M. (1988). Alcohol Use Across the Life Course. Toronto: Addiction Research Foundation. 
Follingstad, D. R., Bradley, R. G., Laughlin, J. E., & Burke, L. (1999). Risk factors and correlates of 

dating violence: The relevance of examining frequency and severity levels in a college sam- 
ple. Violence and Victims, 14, 365-380. 

Frintner, M. P., & Rubinson, L. (1993). Acquaintance rape: The influence of alcohol, fraternity mem- 
bership, and sports team membership. Jotrmal of Sex Education G Therapy, 19(4), 272-284. 

George, W. H., La Marr, J., Barrett, K., & McKinnon, T. (1999). Alcoholic parentage, self-labeling, 
and endorsement of ACOA-codependent traits. Psychology of Addictive Behaviors, Vol 13(1), 
3948. 

Gfroerer, J. C., Greenblatt, J. C., &Wright, D. A. (1997). Substance Use in the US College-Age Popu- 
lation: Differences according to Educational Status and Living Arrangement. American Jour- 
nal of Public Health, 87(1), 62-65. 

Globetti, G., Stern, J. T., Marasco, F., & Haworth-Hoeppner, S. (1988). Student Residence Arrange- 
ments and Alcohol Use and Abuse: A Research Note. The Journal of College and University 
Student Housing, 18(1), 28-33. 

Goldman, M. S., Darkes, J., & Del Boca, F. K. (1999). Expectancy mediation of biopsychosocial risk 
for alcohol use and alcoholism. In E. I. Kirsch (Ed.), HOZL~ expectancies shape experience (pp. 
233-262). Washington, DC: American Psychological Association. 

Goodwin, L. (1992). Alcohol and Drug Use in Fraternities and Sororities. Journal of Alcohol and Drug 
Education, 37(2), 52-63. 

Grant, B. F. (1997). Convergent validity of DSM-111-R and DSM-IV alcohol dependence: Results 
from the national longitudinal alcohol epidemiologic survey. Journal of Substance Abuse, 9, 
89-102. 

Grant, B. F., Harford, T. C., Dawson, D. A,, Chou, P., Dufor, M., & Pickering, R. (1994). Prevalence of 
DSM-IV alcohol abuse and dependence. Alcohol Health and Research World, 18,243-248. 

Graves, K. L. (1995). Risky sexual behavior and alcohol use among young adults: Results from a 
national survey. American Journal of Health Promotion, Vol 10(1), 27-36. 

Gutgesell, M. E., Moreau, K. L., & Thompson, D. L. (2003). Weight Concerns, Problem Eating 
Behaviors, and Problem Drinkig Behaviors in Female Collegiate Athletes. Journal of Athletic 
Paining, 38(1), 62-66. 

Harford, T. C., & Muthen, B. 0 .  (2001). Alcohol Use among College Students: The Effects of Prior 
Problem Behaviors and Change of Residence. Journal of Studies on Alcohol, 62(3), 306-312. 

Harford, T. C., Wechsler, H., & Muthen, B. 0. (2002). The Impact of Current Residence and High 
School Drinking on Alcohol Problems among College Students. Journal of Studies on Alcohol, 
63(3), 271-279. 

Harford, T. C., Wechsler, H., & Rohman, M. (1983). The Structural Context of College Drinking. 
Journal of Studies on Alcohol, 44(4), 722-732. 

Harford, T. C., Wechsler, H., & Seibring, M. (2002). Attendance and Alcohol Use at Parties and Bars 
in College: A National survey of Current Drinkers. Journal of Studies on Alcohol, 63(6), 
726-733. 



112 I Epidemiology 

Harrington, N. G., Brigham, N. L., & Clayton, R. R. (1997). Differences in Alcohol Use and alcohol- 
Related problems among Fraternity and Sorority Members. Drug and Alcohol Dependence, 47, 
237-246. 

Havey, J. M., & Dodd, D. K. (1993). Variables Associated with Alcohol Abuse Among Self-Identified 
Collegiate COAs and Their Peers. Addictice Behaviors, 18,567-575. 

Hildebrand, K. M., Johnson, D. J., & Bogle, K. (2001). Comparison of Patterns of Alcohol Use 
Between High School and College Athletes and Non-Athletes. College Student Jouvnal, 35(3), 
358-366. 

Hingson, R. W., Heeren, T., Zakocs, R. C., Kopstein, A., & Wechsler, H. (2002). Magnitude of Alco- 
hol-Related Mortality and Morbidity among US. College Students Ages 18-24. Joumal of 
Studies on Alcohol, 63(2), 136-144. 

Humphrey, J. A,, & Friedman, J. (1986). The Onset of Drinking and Intoxication among University 
Students. Jouvnal of Studies on Alcohol, 47(6), 455-458. 

Humphrey, J. A., Stephens, V., &Allen, D. F. (1983). Race, Sex, Marihuana Use and Alcohol Intoxi- 
cation in College Students. Journal of Studies on Alcohol, 44(4), 733-738. 

Igra, A., & Moos, R. H. (1979). Alcohol Use Among College Students: Some Competing Hypothe- 
ses. Journal of Youth and Adolescence, 8(4), 393405. 

Jackson, K. M., & Sher, K. J. (2003). Similarities b DifJerences ofLongitudina1 Phenotypes Across Alter- 
nate Measuves of Alcohol Involvement. Mantrscvipt in pvepavation.Unpub1ished manuscript. 

Jackson, K. M., Sher, K. J., Gotham, H. J., & Wood, P. K. (2001). Transitioning into and out of large- 
effect drinking in young adulthood. Journal ofAbnormal Psychology, Vol 110(3), 378-391. 

Jackson, K. M., Sher, K. J., &Wood, P. K. (2000). Trajectories of conjoint substance use disorders: A 
developmental, typological approach to comorbidity. Alcoholism: Clinical and Experimental 
Research, 24,902-913. 

Jessor, R., Donovan, J. E., & Costa, F. M. (1991). Beyond adolescence: Pvoblem behavior and young adult 
development. Cambridge: Cambridge University Press. 

Johnston, L. D., O'Malley, P. M., & Bachman, J. G. (2002). National survey results on drug usefrom the 
Monitoving the Futuve study, 19752001. (Vol. Volume 11: College students and young adults.). 
Bethesda, MD: National Institute on Drug Abuse. 

Keefe, K., & Newcomb, M. D. (1996). Demographic and Psychosocial Risk for Alcohol Use: Ethnic 
Differences. Jotrmal of Studies on Alcohol, 57(7), 521-530. 

Kessler, R. C., McGonagle, K. A., Zhao, S., Nelson, C. B., Hughes, M., Eshleman, S., et al. (1994). 
Lifetime and 12-month prevalence of DSM-111-R psychiatric disorders in the United States: 
Results from the National Comorbidity Study. Avchives of Geneva1 Psychiatvy, 51,s-19. 

Klein, H. (1992). College Students' attitudes toward the use of alcoholic beverages. Journal of Alco- 
hol and Drug Education, 37, 35-52. 

Knight, J. R., Wechsler, H., Kuo, M., Seibring, M., Weitzman, E. R., & Schuckit, M. A. (2002). Alcohol 
Abuse and Dependence among U.S. College Students. Journal of Studies on Alcohol, 63(3), 
263-270. 

Kodman, F., & Sturmak, M. (1984). Drinking Patterns Among college Fraternities: A Report. Jouvnal 
ofAlcohol and Drug Education, 29(3), 65-69. 

Koss, M. P., & Dinero, T. E. (1989). Discriminant analysis of risk factors for sexual victimization 
among a national sample of college women. Journal of Consulting and Clinical Psychology, 57, 
242-250. 

Koss, M. P., Gidycz, C. A., & Wisniewski, N. (1987). The scope of rape: Incidence and prevalence of 
sexual aggression and victimization in a national sample of higher education students. Jotrv- 
nal of Consulting and Clinical Psychology, 55, 162-170. 

Kuh, G. D., & Arnold, J. C. (1993). Liquid Bonding: A Cultural Analysis of the Role of Alcohol in 
Fraternity Pledgeship. Jouvnal of College Student Development, 34,327-334. 

Kushner, M. G., & Sher, K. J. (1993). Comorbidity of Alcohol and Anxiety Disorders Among College 
Students: Effects of Gender and Family History of Alcoholism. Addictice Behaviors, 18, 
543-552. 

Laner, M. R. (1983). Courtship abuse and aggression: Contextual aspects. Sociological Spectrum, 3, 
69-83. 



5 Drinking among College Students 113 

Larimer, M. E., Anderson, B. K., Baer, J. S., & Marlatt, G. A. (2000). An Individual in Context: Pre- 
dictors of Alcohol Use and Drinking Problems Among Greek and Residence Hall Students. 
Journal of Substance Use, 11(1), 53-68. 

Larimer, M. E., Irvine, D. L., Kilmer, J. R., & Marlatt, G. A. (1997). College Drinking and the Greek- 
System: Examining the Role of Perceived Norms for High-Risk Behavior. Journal of College 
Student Development, 38(6), 589-596. 

Larimer, M. E., Lydum, A. R., Anderson, B. K., & Turner, A. P. (1999). Male and female recipients of 
unwanted sexual contact in a college student sample: Prevalence rates, alcohol use, and 
depression symptoms. Sex Roles, 40,295-308. 

Leichliter, J .  S., Meilman, P. W., Presley, C. A., & Cashin, J. R. (1998). Alcohol Use and Related Con- 
sequences Among Students with Varying Levels of Involvement in College Athletics. Journal 
ofAmerican College Health, 46, 257-262. 

Leigh, B. C. (1987). Beliefs About the Effects of Alcohol on Self and Others. Journal of Studies on 
Alcohol, 48(5), 467-475. 

Leigh, B. C., & Stacy, A. W. (1993). Alcohol Outcome Expectancies: Scale Construction and Predic- 
tive Utility in Higher Order Confirmatory Models. Psychological Assessment, 5(2), 216-229. 

Lo, C. C., & Globetti, G. (1993). A Partial Analysis of the Campus Influence on Drinking Behavior: 
Student Who Enter College As Nondrinkers. The Journal ofDrug Issues, 23(4), 715-725. 

Lo, C. C., & Globetti, G. (1995). The Facilitating and Enhancing Roles Greek Associations Play in 
College Drinking. The International Journal of the Addictions, 30(10), 1311-1322. 

Loughlin, K. A,, & Kayson, W. A. (1990). Alcohol Consumption and Self-Reported Drinking- 
Related Problem Behaviors as Related to Sex, Work Environment, and Level of Education. 
Psychological Reports, 67, 1323-1328. 

Maggs, J. L. (1997). Alcohol use and binge drinking as goal-directed action during the transition to 
postsecondary education. In J. E. M. Schulenberg, Jennifer L. (Ed); et al. (Ed.), Health risks 
and developmental transitions during adolescence (pp. 345-371). 

Meilman, P. W. (1993). Alcohol-induced sexual behavior on campus. Journal of American College 
Health, 42(1), 27-31. 

Meilman, P. W., Leichliter, J. S., & Presley, C. A. (1999). Greeks and Athletes: Who Drinks More? 
Journal of American College Health, 47(4), 187-191. 

Meilman, P. W., Presley, C. A,, & Cashin, J. R. (1995). The Sober Social Life at the Historically Black 
Colleges. The Journal ofBlac1cs in Higher Education, 9, 98-100. 

Meilman, P. W., Presley, C. A,, & Lyerla, R. (1994). Black College Students and Binge Drinking. The 
Journal of Blacks in Higher Education, 4,70-71. 

Moffitt, T. E. (1993). Adolescence-limited and life-course-persistent antisocial behavior: A develop- 
mental taxonomy. Psychological Reviezil, 100(4), 674-701. 

Muthen, B. O., & Muthen, L. K. (2000). The development of heavy drinking and alcohol-related 
problems from ages 18 to 37 in a U. S. national sample. Journal of Studies on Alcohol, Vol61(2), 
290-300. 

National Center for Education Statistics. (1999). Integrated Post Secondary Education Data System 
"Fall Enrollment, 1997" Survey. Washington: Department of Education. 

Nattiv, A., & Puffer, J. C. (1991). Lifestyles and Health Risks of Collegiate Athletes. The Journal of 
Family Practice, 33(6). 

Nelson, T. F., & Wechsler, H. (2001). Alcohol and College Athletes. Medicine and Science in Sports and 
Exercise, 33(1), 43-47. 

Nicholson, M. E., Maney, D. W., Blair, K., Wambold, P. M., Mahoney, B. S., &Yuan, J. (1998). Trends 
in alcohol-related campus violence: Implications for prevention. Journal of Alcohol and Drug 
Education, 43(3), 34-52. 

O'Connor, R. M. J., Copper, S. E., & Thiel, W. S. (1996). Alcohol Use as a Predictor of Potential Fra- 
ternity Membership. Journal of College Student Development, 37(6), 669-675. 

O'Hare, T. M. (1990). Drinking in College: Consumption Patterns, Problems, Sex Differences and 
Legal Drinking Age. Journal of Studies on Alcohol, 51(6), 536-541. 

O'Hare, T. M. (1995). Differences in Asian and Whites Drinking: Consumption Level, Drinking 
Contexts, and Expectancies. Addictive Behaviors, 20(2), 261-266. 



114 I Epidemiology 

O'Malley, P. M., & Johnston, L. D. (2002). Epidemiology of Alcohol and Other Drug Use among 
American College Students. Journal of Studies on Alcohol, Supplement No.  14,23-39. 

O'Neill, S. E., Parra, G. R., & Sher, K. J. (2001). Clinical relevance of heavy drinking during the col- 
lege years: Cross-sectional and prospective perspectives. Psychology of Addictive Behaviors, 
15(4), 350-359. , ,. 

Overman, S. J., & Terry, T. (1991). Alcohol Use and Attitudes: A Comparison of College Athletes 
and Nonathletes. Journal of Drug Education, 21(2), 107-117. 

Paschall, M. J., & Freisthler, B. (2003). Does heavy drinking affect academic performance in college? 
Findings from a prospective study of high achievers. Journal of Studies on Alcohol, 64(4), 
515-519. 

Patock-Peckman, J. A., Hutchinson, G. T., Cheong, J., & Nagoshi, C. T. (1998). Effect of religion and 
religiosity on alcohol use in a college student sample. Drug and Alcohol Dependence, 49, 
81-88. 

Perkins, H. W. (1992). Gender Patterns in Consequences of Collegiate Alcohol Abuse: A 10-Year 
Study of Trends in an Undergraduate Population. Journal of Studies on Alcohol, 53(5), 
458-462. 

Perkins, H. W. (2002a). Social norms and the prevention of alcohol misuse in collegiate contexts. 
Journal of Studies on Alcohol, Supplement 14,164-172. 

Perkins, H. W. (2002b). Surveying the Damage: A Review of Research on Consequences of Alcohol 
Misuse in College Populations. Journal of Studies on Alcohol, Supplement No. 14,91-100. 

Perkins, H. W., & Berkowitz, A. D. (1991). Collegiate COAs and Alcohol Abuse: Problem Drinking 
in Relation to Assessments of PArent and Grandparent Alcoholism. Journal of Counseling and 
Development, 69,237-240. 

Presley, C. A., Meilman, P. W., & Cashin, J. R. (1996). Alcohol and Drugs on America's College Cam- 
puses: Use, Consequences, and Perceptions of the Campus Environment (Vol. Volume IV 
1992-1994). Carbondale, IL: Core Institute Student Health Program, Southern Illinois Uni- 
versity-Carbondale. 

Presley, C. A,, Meilman, P. W., & Leichliter, J. S. (2002). College Factors That Influence Drinking. 
Journal of Studies on Alcohol, Supplement No. 14,82-90. 

Presley, C. A., Meilman, P. W., & Lyerla, R. (1993). Alcohol and Drug Use among Residents of Greek 
Houses. Discoveries: A Bulletin of the Core Institute. 

Pullen, L. M. (1994). The Relationship Aong Alcohol Abuse in College Students and Selected Psy- 
chological/Demographic Variables. Journal of Alcohol G. Drug Education, 40,36-50. 

Read, J. P., Wood, M. D., Davidoff, 0. J., McLacken, J., & Campbell, J. F. (2002). Making the Transi- 
tion From High School to College: The Role of Alcohol-Related Social Influence Factors in 
Students' Drinking. Substance Abuse, 23(1), 53-65. 

Rodney, H. E., & Rodney, L. (1996). An exploratory study of African American collegiate adult chil- 
dren of alcoholics. Journal of American College Health, 44(6), 267-272. 

Santelli, J. S., Brener, N. D., Lowry, R., Bhatt, A., & Zabin, L. S. (1998). Multiple sexual partners 
among US. adolescents and young adults. Earn. Plan. Perspect, 30,271-275. 

Schall, M., Kemeny, A., & Maltzinan, I. (1992). Factors Associated with Alcohol Use in University 
Students. Journal of Studies on Alcohol, 53(2), 122-136. 

Schall, M., Weede, T. J., & Maltzman, I. (1991). Predictors of Alcohol Consumption by University 
Students. Journal of Alcohol G. Drug Education, 37, 72-80. 

Schukit, M. A. (1998). Editorial Response to "Correspondence: Binge Drinking: The Five/Four 
Measure." Journal of Studies on Alcohol, 59(1), 123-124. 

Schulenberg, J., O'Malley, P. M., Bachman, J. G., Wadsworth, K. M., &Johnston, L. D. (1996). Get- 
ting drunk and growing up: Trajectories of frequent binge drinking during the transition to 
young adulthood. Jotrmal of Studies on Alcohol, 57,289-304. 

Schulenberg, J., Wadsworth, K. M., O'Malley, P. M., Bachman, J. G. ,  &Johnston, L. D. (1996). Ado- 
lescent risk factors for binge drinking during the transition to young adulthood: Variable- 
and pattern-centered approaches to change. Developmental Psychology, 32,659-674. 



5 Drinking among College Students 115 

Schulenberg, J. E., & Maggs, J. L. (2002). A Developmental Perspective on Alcohol Use and Heavy 
Drinking during Adolescence and the Transition to Young Adulthood. Journal of Studies on 
Alcohol, Supplenlent No.  14,54-70. 

Selby, R., Weinstein, H. M., & Stewart Bird, T. (1990). The Health of University Athletes: Attitudes, 
Behaviors, and Stressors. Journal of American College Health, 39, 11-18. 

Sher, K. J. (1991). Children ofalcoholics: A critical appraisal of t h e o y  and research. Chicago: University 
of Chicago Press. 

Sher, K. J., Bartholow, B. D., & Nanda, S. (2001). Short- and Long-Term Effects of Fraternity and 
Sorority Membership on Heavy Drinking: A Social Norms Perspective. Psychologj of Addic- 
tive Behaviors, 15(1), 42-51. 

Sher, K. J., Martin, E. D., Wood, P. K., & Rutledge, P. C. (1997). Alcohol use disorders and neuropsy- 
chological functioning in first-year undergraduates. Experinlental G. Clinical Psychopharnlacol- 
ogy, 5(3), 304-315. 

Sher, K. J., Trull, T. J., Bartholow, B. D., & Vieth, A. (1999). Personality and alcoholism: Issues, meth- 
ods, and etiological processes. In K. E. B. Leonard, Howard T. (Ed.), Psychological theories of 
drinking and alcoholism (2nd ed.). (pp. 54-105). 

Sher, K. J., Walitzer, K. S., Wood, P. K., & Brent, E. E. (1991). Characteristics of children of alcoholics: 
Putative risk factors, substance use and abuse, and psychopathology. Journal of Abnormal 
Psychologj, 100,427-448. 

Sher, K. J., Wood, M., Crews, T., & Vandiver, T. A. (1995). The Tridimensional Personality Question- 
naire: Reliability and validity studies and derivation of a short form. Psychological Assess- 
ment ,  7,195-208. 

Shook, N. J., Gerrity, D. A., Jurich, J., & Segrist, A. E. (2000). Courtship violence among college stu- 
dents: A comparison of verbally and physically abusive couples. Journal of Fanlily Violence, 
15, 1-22. 

Shore, E. R., Rivers, P. C., & Berman, J. J. (1983). Resistance by College Students to Peer Pressure to 
Drink. Journal of Studies on Alcohol, 44(2), 352-361. 

Slutske, W. S., Hunt-Carter, E. E., Nabors-Oberg, R. E., Sher, K. J., Anokhin, A., Bucholz, K. K., et al. 
(2003). Do College Students Drink More Than Their Non-College-Attending Peers? , 1-34. 

Steele, C. M., & Josephs, R. A. (1990). Alcohol myopia: Its prized and dangerous effects. American 
Psychologist, 45(8), 921-933. 

Stets, J. E., & Henderson, D. A. (1991). Contextual factors surrounding conflict resolution while dat- 
ing: Results from a national study. Fanlily Relations, 40, 29-36. 

Sugarman, D. B., & Hotaling, G. T. (1989). Dating violence: Prevalence, context, and risk markers. 
In M. Pirog-Good & J. Stets (Eds.), Violence i n  dating relationships (pp. 3-32). New York: 
Prager. 

Swartzwelder, H. S., Wilson, W. A,, & Tayyeb, M. I. (1995). Age-dependent inhibition of long-term 
potentiation by ethanol in immature versus mature hippocampus. Alcoholism: Clinical G. 
Experinlental Research, 19,1480-1485. 

Tampke, D. R. (1990). Alcohol Behavior, Risk Perception, and Fraternitiy and Sorority Membership. 
N A S P A  Journal, 28(1), 71-77. 

Thombs, D. L. (2000). A Test of the Perceived Norms Model to Explain Drinking Patterns Among 
University Student Athletes. Journal of American College Health, 49, 75-83. 

Toor, W. (2003). The Road Less Traveled: Sustainable Transportation for Campuses. Planning for 
Higher Education, 31(3), 131-141. 

Tyler, K. A,, Hoyt, D. R., & Whitbeck, L. B. (1998). Coercive sexual strategies. Violence and Victims, 
13,47-60. 

U.S. Department of Commerce, B. o. t. C. (2003). Current Population Survey (CPSI October 
1972-2001.Unpublished manuscript. 

Ullman, S. E., Karabatsos, G., & Koss, M. P. (1999). Alcohol and sexual assault in a national sample 
of college women. Journal of Interpersonal Violence, 14,603-625. 

Wechsler, H., & Davenport, A. (1997). Binge Drinking, Tobacco, and Illicit Drug Use and Involve- 
ment in College Athletics. Journal of American College Health, 45(5), 195-201. 



116 I Epidemiology 

Wechsler, H., Davenport, A,, Dowdall, G., Moeykens, B., & Castillo, S. (1994). Health and Behav- 
ioral Consequences of Binge Drinking in College: A National Survey of Students at 140 
Campuses. Journal ofthe American Medical Association, 272(21), 1672-1677. 

Wechsler, H., Dowdall, G. W., Davenport, A,, & Castillo, S. (1995). Correlates of College Student 
Binge Drinking. American Journal of Public Health, 85(7), 921-926. 

Wechsler, H., Dowdall, G. W., Davenport, A., & Rimm, E. B. (1995). A gender-specific measure of 
binge drinking among college students. American Journal of Public Health, 85, 982-985. 

Wechsler, H., Dowdall, G. W., Maenner, G., Gledhill-Hoyt, J., & Lee, H. (1998a). Changes in binge 
Dinking and related problems among American college students between 1993-1997. Jour- 
nal of American College Health, 47(2), 57-68. 

Wechsler, H., Dowdall, G. W., Maenner, G., Gledhill-Hoyt, J., & Lee, H. (199813). Changes in Binge 
Drinking and Related Problems Among American College Students Between 1993 and 1997 
Results of the HArvard School of Public Health College Alcohol Study. Journal of American 
College Health, 47(2), 57-68. 

Wechsler, H., Fulop, M., Padilla, A,, Lee, H., & Patrick, K. (1997). Binge Drinking Among College 
Students: A Comparison of California With Other States. Journal of American College Health, 
45,273-277. 

Wechsler, H., & Isaac, N. (1992). Binge drinkers at Massachusetts colleges: Prevalence, drinking 
style, time trends, and associated problems. JAMA,  267,2929-2931. 

Wechsler, H., Kuh, G., & Davenport, A. E. (1996). Fraternities, Sororities and Binge Drinking: 
Results from a National Study of American Colleges. NASPA Journal, 33,260-279. 

Wechsler, H., Kuo, M., Lee, H., & Dowdall, G. W. (2000). Environmental Correlates of Underage 
Alcohol Use and Related Problems of College Students. American Journal of Preventative Med- 
icine, 19(1), 24-29. 

Wechsler, H., Lee, J. E., Gledhill-Hoyt, J., & Nelson, T. F. (2001). Alcohol Use and Problems at Col- 
leges Banning Alcohol. Journal of Studies on Alcohol, 62(2), 133-141. 

Wechsler, H., Lee, J. E., Kuo, M., & Lee, H. (2000). College Binge Drinking in the 1990s: A Continu- 
ing Problem Results of the Harvard School of Public Health 1999 College Alcohol Study. 
Journal of American College Health, 48, 199-210. 

Wechsler, H., Lee, J. E., Kuo, M., Seibring, M., Nelson, T. F., & Lee, H. (2002). Trends in College 
Binge Drinking During a Period of Invreased Prevention Efforts Findings from 4 Harvard 
School of Public Health College Alcohol Study Surveys: 1993-2001. Journal of American Col- 
lege Health, 50(5), 203-217. 

Wechsler, H., Lee, J. E., Nelson, T. F., & Lee, H. (2001). Drinking Levels, Alcohol Problems and Sec- 
ondhand Effects in Substance-Free College Residences: Results of a National Study. Journal 
of Studies on Alcohol, 62(1), 23-31. 

Wechsler, H., Moeykens, B., Davenport, A,, Castillo, S., & Hansen, J. (1995). The Adverse Impact of 
Heavy Episodic Drinkers on Other College Students. Journal of Studies on Alcohol, 56(6), 
628-634. 

Wechsler, H., Molnar, B. E., Davenport, A., & Baer, J. S. (1999). College Alcohol Use: A Fully or 
Empty Glass? Journal ofAmerican College Health, 47,247-252. 

Wechsler, H., &Nelson, T. F. (2001). Binge drinking and the American college student: What's five 
drinks? Psychology of Addictive Behaviors, 15(4), 287-291. 

Werner, M. J., & Greene, J. W. (1992). Problem Drinking Among College Freshmen. Journal of Adoles- 
cent Health, 13,487-492. 

Williams, J. E., Newby, R. G., & Kanitz, H. E. (1993). Assessing the need for alcohol abuse programs 
for African-American college students. Journal of Multicultural Counseling b Development, 
21(3), 155-167. 

Wilsnack, R. W., & Wilsnack, S. C. (Ed.). (1997). Gender and alcohol: Individual and social perspectives. 
New Brunswick, NJ: Rutgers Center of Alcohol Studies. 

Wood, M. D., & Sher, K. J. (2002). Sexual assault and relationship violence among college students: 
Examining the role of alcohol and other drugs. In C. Wekerle & A.-M. Wall (Eds.), The vio- 
lence and addiction equation: Theoretical and clinical issues in substance abuse and relationship vio- 
lence (pp. 169-193). New York, NY, US: Brunner-Routledge. 



5 • Drinking among College Students 117

Wood, M. D., Sher, K. J., & McGowan, A. K. (2000). Collegiate alcohol involvement and role attain-
ment in early adulthood: Findings from a prospective high-risk study. Journal of Studies on
Alcohol 62(2), 278-289.

Wood, M. D., Sher, K. J., & Strathman, A. (1996). Alcohol Outcome Expectancies and Alcohol Use
and Problems. Journal of Studies on Alcohol, 57(3), 283-288.

Wood, P. K., Sher, K. J., & Bartholow, B. D. (2002). Alcohol Use Disorders and Cognitive Abilities in
Young Adulthood: A Prospective Study. Journal of Consulting and Clinical Psychology, 70(4),
897-907.

Wood, P. K., Sher, K. J., Erickson, D. J., & DeBord, K. A. (1997). Predicting academic problems in col-
lege from freshman alcohol involvement. Journal of Studies on Alcohol, 58(2), 200-210.

Young, T. J. (1990). Sensation Seeking and Self-Reported Criminality Among Student-Athletes. Per-
ceptual and Motor Skills, 70, 959-962.



Neurobiology 

Ellen D. Witt, Section Editor 

Alcohol remains the most commonly abused substance among adolescents. 
According to data from the most recent Monitoring the Future Survey 
(2003)1-a nationally representative sample of 8th, loth, and 12th graders- 
alcohol use is extremely widespread among today's teenagers. Nearly four out 
of five students (78%) have consumed alcohol (more than a few sips) by the 
end of their senior year; and nearly half (47%) have done so by 8th grade. Of 
greater concern is the prevalence of episodes of heavy intake referred to as 
binge drinking (defined as consuming five or more drinks on a single occasion 
in the past two weeks). More than one in four (28.6%) high school seniors 
reported binge drinking. Furthermore, individuals that start drinking before 
age 15 have a four times greater chance of becoming alcohol-dependent than 
those who start drinking at 20 or older (1997). Given the early onset of drink- 
ing and its frequency, it is important that we understand the impact of teenage 
alcohol exposure on the development of biological, psychological., and social 
processes, since alterations in these ongoing processes-particularly brain 
development-may lead to increased alcohol problems later in life. 

Evidence is emerging from developmental neuroscience that during the 
period of late childhood and adolescence maturation of the brain is incom- 
plete. Although final brain size and available neurons are largely fixed early in 
infancy, plasticity of the brain continues during adolescence through the 
processes of overproduction and elimination of synapses, progressive myeli- 
nation, variation in the evolution of neurotransmitter systems, and changes in 
the rate of brain electrical and metabolic activity. In addition, hormonal levels 
change dramatically during adolescence as the result of the onset of puberty. 
At least three hormonal axes are activated during this period (gonadal, 
andrenal androgens, and growth) which stimulate sexual maturation and 
rapid physical growth. 

Ellen Witt National Institute on Alcohol Abuse and Alcoholism, Division of Neuroscience and 
Behavior, Bethesda, Maryland 20892-9034. 
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Corresponding to the shifts in brain and hormonal status are significant 
transitions in cognitive, psychological, and social development. Adolescence is 
marked by the emergence of new thinking skills, reassessment of body image, 
focus on peer relationships, and a desire to establish self-identity and distance 
from parents. Sensation seeking and risk taking behaviors also increase in ado- 
lescence relative to other ages, which is consistent with the need to establish 
new social relationships, explore novel domains, and achieve parental inde- 
pendence. Increased life stressors associated with sexual and social maturation 
could contribute to increased alcohol consumption during the adolescent 
period. Thus, environmental influences during adolescence, including highly 
stressful situations or alcohol consumption per se, may interact with unique 
neurobiological and physiological strengths and vulnerabilities to predispose 
or protect an individual from alcohol abuse and/or dependence. A better 
understanding of alcohol's effects during adolescence on the complicated 
interaction among neurobiological, behavioral, genetic, and social factors could 
help determine the most effective timing and focus of prevention and treat- 
ment strategies, and modify developmental trajectories away from alcohol 
problems later in life. 

Basic human and animal research is needed in several important areas 
including the following: 1) to identify neurobiological and behavioral risk factors 
for alcohol abuse and dependence; 2) to determine the consequences of acute 
and chronic heavy drinking during adolescence on brain and behavioral matura- 
tion; 3) to investigate the neuropharmacological, neuroanatomical, hormonal, 
and behavioral mechanisms underlying the variable response to alcohol across 
developmental stages; and 4) to study the contribution of teenage drinking to 
excessive drinking and abnormal cognitive social functioning in adulthood. 

Research on the neurobiological mechanisms and consequences of alco- 
hol abuse and dependence in adolescents is in its early stages. The dearth of 
research in this area is due in part, to ethical and legal considerations that pro- 
hibit administering alcohol to youths. In addition, until recently, there have 
been few animal models available to study the effects of alcohol on the devel- 
oping adolescent. Despite these challenges, we are fortunate to have as contrib- 
utors to this section, four pioneers in the area of alcohol's effects on the 
developing adolescent brain, who have begun to address some of the key ques- 
tions listed above. In the chapter, "Adolescence: Alcohol Sensitivity, Tolerance 
and Intake," Spear and Varlinskaya review their seminal work in rats demon- 
strating that adolescent animals are less sensitive to the aversive effects of alco- 
hol (e.g., ethanol-induced motor impairment, social impairment, and 
withdrawal effects), but are more sensitive than adults to other alcohol effects, 
including alcohol-induced memory impairments and social facilitation. These 
developmental differences in response to alcohol appear to be related to an 
ontogenetic decline in acute tolerance. The authors discuss the underlying 
mechanisms for developmental differences in acute tolerance, as well as the 
implications of age-specific alcohol sensitivities on the tendency of adolescents 
to drink relatively high levels of alcohol. 
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The White and Swartzwelder chapter, "Age-related Effects of Alcohol on 
Memory and Memory-Related Brain Function in Adolescents and Adults," dis- 
cusses the developmental effects of alcohol on memory and the neural sub- 
stances that support it. These authors have shown, using in vitro as well as in 
behavioral studies in rats, that adolescents may be more vulnerable to hip- 
pocampal dysfunction than adult animals. Preliminary data also suggest that 
binge-pattern alcohol exposure during adolescence, but not adulthood, may 
lead to long-lasting cognitive deficits following alcohol exposure. The authors 
describe recent investigations of potential neural mechanisms of hippocampal 
vulnerability to alcohol neurotoxicity that may be responsible for the effects of 
repeated alcohol exposure on memory in adolescents, as well as mechanisms of 
neurotransmission that contribute to the decreased sensitivity of adolescents to 
alcohol's sedative and motor-impairing effects. 

In "Adolescent Drinking and its Long-Range Consequences: Studies in 
Animal Models," McBride and colleagues use rodent lines selectively bred for 
high alcohol drinking characteristics as an animal model to study the following 
areas: 1) the development of alcohol drinking during adolescence, 2) the neuro- 
biological risk factors contributing to the onset of adolescent drinking, and 3) 
interventions to prevent alcohol drinking during this developmental period. 
There is evidence in humans that heritable factors contribute to a predisposi- 
tion to alcoholism, and that individuals at high risk for developing the disorder 
often have an early onset of alcohol drinking. The alcohol-preferring (P) and 
high alcohol drinking (HAD) lines of rats are particularly good models for 
studying the mechanisms of early onset drinking because they readily con- 
sume alcohol in the postnatal weaning stage and attain adult levels of intake 
by adolescence. These authors describe their findings that, even as soon as ado- 
lescence, innate differences are observed in the P and HAD lines in several neu- 
robiological markers such as dopamine and serotonin receptor levels, low-dose 
stimulating effects of alcohol, and higher CNS functional activity, indicating a 
genetic susceptibility to high alcohol drinking. Research on environmental 
interventions during adolescence that may prevent the onset of drinking later 
in development are also discussed. Finally, the authors consider whether pro- 
viding alcohol to adolescent animals selectively bred for high alcohol con- 
sumption results in more harmful long-term consequences because of the 
double jeopardy of genetic vulnerability and early onset alcohol drinking. 

In "The Human Adolescent Brain and Alcohol Use Disorders," Tapert 
and Schweinsburg review their own research and that of others on the effects 
of chronic heavy drinking in human adolescents on cognition and brain func- 
tioning. Using neuropsychological testing, subtle deficits are found in learn- 
ing, memory, and attention skills of youths with alcohol use disorders (AUD). 
New brain imaging technologies which measure structural and functional 
brain changes (e.g., magnetic resonance imaging, diffusion tensor imaging, 
and functional magnetic resonance imaging) are being applied to the impor- 
tant question of whether teenagers who drink heavily cause damage to their 
brain. Using these neuroimaging techniques, researchers have identified 
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reduced hippocampal volumes, white matter irregularities, and functional 
activity abnormalities in adolescents with AUD. However, it remains unclear 
whether adolescent brains are more vulnerable to alcohol toxicity, or are able 
to recover more easily because of greater plasticity. The role of other preexist- 
ing factors such as family history of alcoholism and comorbid psychopathol- 
ogy are considered, as well as gender differences, which may also influence 
the nature and extent of alcohol's effects on the teenage brain. 

As these chapters illustrate, we have made significant progress over the 
last decade in understanding the neurobiolpgy of adolescent drinking. How- 
ever, many questions remain unanswered. Current thinking regards many 
types of psychopathology, including alcohol dependence, as a developmental 
process which is associated with multiple factors (social, environmental, 
genetic, biological) including brain development. With the advent of new tech- 
nologies and increased knowledge of normal brain development, hopefully in 
the next decade, we will achieve greater understanding of the neurobiological 
mechanisms and consequences of adolescent alcohol abuse and dependence. 
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Adolescent Alcohol Drinking and 
Its Long-Range Consequences 
Studies with Animal Models 

William J. McBride, Richard L. Bell, Zachary A. Rodd, 
Wendy N. Strother and James M. Murphy 

Abstract. This chapter reviews findings, mainly obtained from the selectively bred 
alcohol-preferring (P) line of rats, on (a) the development of alcohol drinking during 
the peri-adolescent period, (b) neurobiological factors that may contribute to adoles- 
cent drinking, (c) interventions to prevent alcohol drinking during adolescence, and 
(d) some long-lasting consequences of adolescent alcohol drinking. The findings 
indicate that P rats readily initiate alcohol drinking during the early post-weaning, 
adolescent and peri-adolescent periods of development. The early age-of-onset of 
alcohol drinking in the P compared to the NP line is associated with (a) higher densi- 
ties of serotonin-1A (5-HTlA) receptors in cerebral cortical and hippocampal regions; 
(b) lower densities of dopamine (DA) D2 receptors in the ventral tegmental area 
(VTA); (c) higher functional activity in several limbic, cortical and hippocampal 
regions; and (d) sensitivity to the low-dose stimulating effect of ethanol. Conditioned 
taste aversion (CTA) training during adolescence produces long-ter~n effects on pre- 
venting high alcohol drinking behavior of P rats. Alcohol drinking during peri-ado- 
lescence by P rats produces long-lasting effects that increase the acquisition of 
ethanol self-administration in adulthood, and, in addition, increase craving-like 
behavior and the potential for alcohol relapse. With suitable animal models, a better 
understanding of the mechanisms underlying adolescent alcohol drinking and its 
long-range consequences can be attained. 

1. Introduction 

Alcohol abuse among adolescents is a major health and developmental 
problem. The prevalence of alcohol usage is indicated by the findings that 75-90 

William J. McBride, Richard L. Bell, Zachary A. Rodd, Wendy N. Strother, and James M. Mur- 
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124 I1 Neurobiology 

'10 of high school students reported that they have used alcohol (Fournet, Estes & 
Martin, 1990; Windle, 1990; Zucker & Harford, 1983). Excessive drinking, greater 
than 5 or more drinks per occasion, has been reported in approximately 30 '10 of 
high school seniors (Johnston, O'Malley & Bachman, 1991, 1993; Rose, Dick, 
Viken & Kaprio, 2001), and there is evidence of alcohol use in pre-adolescent 
children (Quine & Stephenson, 1990) and eighth graders (Windle, 1990). Adoles- 
cent alcohol drinking may have enduring consequences, as indicated by an asso- 
ciation between early onset of alcohol use and increased risk for later 
drug-related problems (Anthony & Petronis, 1995; Chou & Pickering, 1992), as 
well as more general effects on brain development and behavioral conse- 
quences. 

The reviews of Witt (1994) and Spear (2000) stressed the need for develop- 
ing animal models to study neurobiological mechanisms underlying adolescent 
alcohol drinking and the long-range consequences of adolescent alcohol drink- 
ing. Relatively few studies have been conducted using rodents to examine the 
effects of adolescent alcohol drinking. One study examined the influence of 
early post-weaning ethanol exposure on subsequent operant ethanol self- 
administration using Long-Evans rats (Tolliver & Samson, 1991). In this study, 
rats were given 10 '10 ethanol as the sole drinking fluid for 3 or 10 days, starting 
at 31 or 25 days of age, respectively. Although this schedule produced ethanol 
intakes of 11 g/kg/day, there was little effect of this treatment on subsequent 
operant performance (Tolliver & Samson, 1991). A possible concern with this 
study is that Long-Evans rats generally have low intakes of alcohol, thus water 
deprivation paradigms were needed to produce early post-weaning ethanol 
drinking and subsequent operant responding for ethanol. In another study 
(Slawecki & Betancourt, 2002), male Sprague-Dawley rats were exposed to 
ethanol vapor for 12 hr/day for 10 consecutive days between postnatal day 
(PND) 30 and 40. This treatment did not alter ethanol self-administration when 
measured later in life. However, this study had several weaknesses, i.e., using 
rats that have low alcohol intakes, did not have an ethanol drinking history dur- 
ing adolescence (only ethanol-vapor chamber exposure), and will not readily 
self-administer ethanol under operant conditions. In general, studies conducted 
thus far with rats and mice indicate that early exposure in life to ethanol fails to 
increase ethanol preference later in life (Hayashi & Tadokoro, 1985; Ho, Chin & 
Dole, 1989; Yashimoto, 1988). However, these studies did not employ animal 
models that are representative of adolescent alcohol drinking in humans. 

A major problem with developing a rodent model of adolescent drink- 
ing is that most rodents do not readily and voluntarily consume ethanol 
without experimental manipulations. In addition, because of the relatively 
narrow developmental window in rodents, it is very difficult to study mecha- 
nisms underlying adolescent alcohol drinking or its long-range conse- 
quences. For the rat, an adolescent developmental window from PNDs 28-42 
has been suggested (Spear 2000; Spear & Brake, 1983), with an extension to 
PND 60, when assessing the effects of pharmacological pretreatment for the 
entire adolescent period in male and female rats (Spear 2000). 
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One experimental approach for studying adolescent alcohol drinking in 
rodents would be to use rodent lines selectively bred for high alcohol drinking 
characteristics (McBride and Li, 1998; Murphy, Stewart, Bell, Badia-Elder, Carr, 
McBride, Lumeng & Li, 2002). There is convincing evidence in a large segment 
of the alcoholic population for hereditable factors contributing to a predisposi- 
tion toward high alcohol drinking (Cloninger, 1987). Moreover, these individu- 
als are often characterized by an early age of onset of alcohol drinking 
(Cloninger, Bohman, Sigvardsson, Von-Knorring, 1985; Litt, Babor, Del Boca, 
Kadden & Cooney, 1992). 

The selectively bred alcohol-preferring (P) line of rats satisfies the criteria 
proposed by Cicero (1979) for an animal model of alcoholism (Table 1). The P 
rat will voluntarily consume 5-8 g/kg body wt/day of ethanol and attain 
blood alcohol concentrations of 50-200 mg % (Murphy, Gatto, Waller, McBride, 
Lumeng & Li, 1986). They will work to obtain ethanol when food and water are 
freely available (Murphy, Gatto, McBride, Lumeng & Li, 1989) and consume 
alcohol for its post ingestional pharmacological effects, and not solely because 
of taste, smell or caloric properties (Waller, McBride, Gatto, Lumeng & Li, 1984; 
Gatto, McBride, Murphy, Lumeng & Li, 1994; Lankford, Roscoe, Pennington & 
Myers, 1991). Under chronic free-choice alcohol drinking conditions, the P rat 
will develop metabolic (Lumeng & Li, 1986) and functional (Gatto, Murphy, 
Waller, McBride, Lumeng & Li, 1987) tolerance will show signs of physical de- 

Table 1. Selectively Bred P Rats Satisfy Basic Criteria For a n  Animal Model of 
Alcoholism 

Criteria Experimental evidence for P rats 

EtOH must be orally self-administered 
under free-choice conditions 

Pharmacologically relevant BACs should 
be achieved as a consequence of 
self-administration 

EtOH should be positively reinforcing, e.g., 
as demonstrated by operant responding 
for EtOH 

EtOH should be consumed for its 
post-ingestive, pharmacological effects and 
not solely for its taste or calories 

Chronic EtOH co~~sumption should lead to 
metabolic and functional EtOH tolerance 

Chronic EtOH drinking should lead to 
signs of physical dependence 

P rats voluntarily drink at least 5 g 
EtOH/kg body weight/day (see Murphy et 
al., 1986,2002) 

P rats achieve BACs of 50-200 mg % 
(Murphy et al., 1986,2002) 

P rats operantly respond to gain access to 
EtOH solutions (Murphy et al., 1989) 

P rats work to self-administer EtOH 
intra-gastrically or directly to the VTA 
(Waller et al., 1984; Gatto et al., 1994) 

P rats develop metabolic and functional 
tolerance (Lumeng & Li, 1986; Gatto et al., 
1987) 

P rats show signs of dependence after 
chronic EtOH consumption (Waller et al., 
1982) 
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pendence upon withdrawal of alcohol (Waller, McBride, Lumeng & Li, 1982). 
Finally, P rats demonstrate very robust alcohol relapse behavior following 
long-term abstinence (Sinclair & Li, 1989; McKinzie, Nowak, Yoger, McBride, 
Murphy, Lumeng & Li, 199813; Rodd-Henricks, McKinzie, Shaikh, Murphy, 
McBride, Lumeng & Li, 2000; Rodd-Henricks, Bell, Kuc, Murphy, McBride, 
Lumeng & Li, 2001). Therefore, the P line of rats may be a good animal model 
for studying mechanisms underlying the onset of alcohol drinking during the 
peri-adolescent period, as well as for examining the long-range consequences 
of alcohol drinking during this developmental period. 

This chapter will summarize data, mainly obtained with the P line of rats, 
on (a) the development of alcohol drinking during the peri-adolescent period, 
(b) neurobiological factors that may contribute to adolescent alcohol drinking, 
(c) interventions to prevent alcohol drinking during adolescence, and (d) some 
long-range consequences of adolescent alcohol drinking. 

2. Development of Alcohol Drinking by High Alcohol 
Consuming Lines of Rats 

McKinzie, Nowak, Murphy, Li, Lumeng & McBride (1998a) examined the 
development of alcohol drinking in male and female P rats beginning as early 
as PND 26. These investigators reported that both male and female P rats read- 
ily initiated free-choice intake of 10 % ethanol as early as PNDs 22-25, with 
intakes reaching 3-4 g/kg/day between PNDs 26-29 and attaining adult levels 
(5 g/kg/day or higher) by PNDs 34-37. In addition, the selectively bred high- 
alcohol-drinking (HAD) rats from both replicate lines also readily initiated 
ethanol drinking during adolescence and attained adult levels of intake (McK- 
inzie, Eha, Murphy, McBride, Lumeng & Li, 1996; McKinzie et al., 1998a). 

Bell, Rodd-Henricks, Kuc, Lumeng, Li, Murphy, & McBride (2003a) exam- 
ined the development of alcohol drinking during peri-adolescence in male and 
female P rats, when multiple concentrations of ethanol (10, 20 and 30 %) along 
with water were offered. Previous studies indicated that the availability of mul- 
tiple concentrations of ethanol increases alcohol intake in adult outbred (Holter, 
Engelmann, Kirschke, Liebsch, Landgraf & Spanagel, 1998; Wolffgramm & 
Heyne, 1995) and selectively bred (Rodd-Henricks et al., 2001) rats. The ethanol 
solutions were first given on PND 30. Over the first 10 days of free-choice 
access, male and female P rats given concurrent access to multiple concentra- 
tions of ethanol consumed significantly more alcohol than the group given 15 '10 
ethanol (Fig. I), although this difference was less evident by PND 60. The stud- 
ies of Bell et al. (2003a) indicated that the amount of alcohol consumed during 
the peri-adolescent period was increased further by offering multiple ethanol 
concentrations instead of a single concentration. 

The results of the above studies support the idea that the selectively bred 
rat lines may be good animal models for studying adolescent alcohol drinking 
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Figure 1. Development of alcohol drinking (in g ethanol/kg body wt/day) by 
peri-adolescent female P, HAD-1 and HAD-2 rats, beginning at postnatal day 30, given 
24-hr free-choice access to either 15 % ethanol and water (top panel) or concurrent 
access to 10,20 and 30 % ethanol and water (bottom panel). Data are the means * SEM 
(n = 10-13 rats/group). Values for P rats are from Bell et al. (2003a). 
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in rodents. Moreover, by making multiple concentrations of ethanol available, 
significantly higher intakes can be attained (Fig. 1). Such animal models can be 
used to study potential interventions, and the long-range consequences of high 
alcohol drinking during adolescence. 

3. Neurobiological Factors Contributing to 
Adolescent Alcohol Drinking 

Numerous differences in neurotransmitter systems (e.g., DA, serotonin, 
opioid, etc.) and receptors (e.g., D2, 5-HTlA, 5-HT2, GABAA, mu- and delta- 
opioid, etc.) have been reported for the adult alcohol-preferring P line com- 
pared to the adult alcohol-non-preferring NP line (reviewed in McBride & Li, 
1998; Murphy et al., 2002). Major differences were found in the mesolimbic DA 
system and D2 receptors, as well as in the 5-HT system and the 5-HT1A recep- 
tor. Lower contents (Murphy, McBride, Lumeng & Li, 1982, 1987) and 
immunoreactive fibers (Zhou, Bledoe, Lumeng & Li, 1991, 1994) were found 
for the 5-HT system in several CNS areas, and reduced contents of DA (Mur- 
phy et al., 1987) and tyrosine hydroxylase immunoreactive fibers projecting 
from the VTA (Zhou, Zhang, Lumeng & Li, 1995) to the nucleus accumbens 
have also been reported. Concomitant with these changes, higher densities of 
5-HT1A receptors were found in the cerebral cortex (Wong, Reid, Lumeng & Li, 
1993; McBride, Guan, Chernet, Lumeng & Li, 1994) and hippocampus 
(McBride et al., 1994) of the P than NP line. On the other hand, lower densities 
of D2 receptors were reported in the nucleus accumbens and VTA of the P than 
NP rat (McBride, Chernet, Dyr, Lumeng & Li, 1993). If any of the major differ- 
ences observed are associated with the disparate alcohol drinking behaviors of 
the P and NP rats, then such differences might be expected to be observed at 
the age of onset of alcohol drinking. 

Strother, Lumeng, Li, & McBride (2003a) determined the densities of 5- 
HTlA and D2 receptors in the CNS of P and NP pups at PND 25 using quantita- 
tive autoradiography Approximately 2040 % higher densities of 5-HT1A 
binding sites were found in cerebral cortical regions of the P than NP line. In addi- 
tion, 10-20 % higher densities of 5-HT1A receptors were found in posterior hip- 
pocampal regions of the P than NP line. On the other hand, the densities of D2 
binding sites were lower in the VTA of the P than NP pup (Strother et al., 2003a). 
These results are similar to findings observed in adult alcohol-na'ive P and NP rats 
(McBride et al. 1993,1994). The higher densities of postsynaptic 5-HT1A receptors 
may be a result of receptor up-regulation to compensate for reduced 5-HT inner- 
vation. The lower densities of D2 receptors may indicate fewer D2 autoreceptors 
per neuron in the VTA or fewer DA neurons. Regardless, the data suggest that the 
innate differences in the CNS densities of 5-HT1A and D2 are associated with the 
disparate alcohol drinking behaviors of the P and NP lines. 

Differences in the functioning of DA systems were tested by examining 
the effects of amphetamine (AMPH) administration on motor activity and the 
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acoustic startle response (ASR) in adult and peri-adolescent male and female P 
and NP rats. In one study, the effects of AMPH on locomotor activity (LMA) 
were studied in alcohol-na'ive P and NP rats at PNDs 20 and 28 and in adult- 
hood (McKinzie, McBride, Murphy, Lumeng & Li, 2002). In the 20- and 28-day 
old pups, AMPH dose-dependently increased LMA. However, 20-day-old 
female NP rats showed greater AMPH-induced increases in LMA than female 
P pups, whereas at 28 days of age, male NP rats showed greater activity levels 
than male P rats in response to AMPH. For the adult rats, the NP line also 
demonstrated higher AMPH-induced LMA than the P line (McKinzie et al., 
2002). The results of this study suggest that the DA system mediating the 
effects of AMPH is functioning at a lower level in the adult P than NP line, and 
that this difference is evident at an early post-weaning developmental period 
at a time when onset of alcohol drinking is initiated. The LMA-stimulating 
effects of AMPH are mediated in part through its action on the mesolimbic DA 
system (Kelly, Seviour & Iversen, 1975; West, Boss-Williams & Weiss, 1999). It is 
this system that appears to have reduced DA content and immunoreactive 
fibers in the P than NP line (Murphy et al., 1987; Zhou et al., 1995). Therefore, 
the mesolimbic DA system may be functioning at a lower capacity in the adult 
and adolescent P rat compared to the NP line. 

In the second study, the effects of AMPH on the ASR and prepulse inhibi- 
tion (PPI) of adolescent (between PND 28 to 42) and adult P and NP rats were 
examined (Bell, Rodd, Hsu, Lumeng, Murphy & McBride, 2003b). The results 
of this study did not indicate that AMPH had a greater effect in the NP than P 
rat in either the ASR or PPI measures. Although the ASR and PPI are experi- 
mental behaviors altered by DA agonists, the neural circuits mediating these 
two behaviors are not the same as those mediating the LMA response to 
AMPH, and are likely more complex. Therefore, because of the complexity of 
the neurocircuitry involved in the ASR and PPI response to AMPH, it may not 
be possible to provide a straightforward comparison of DA function between 
the P and NP lines with these two behavioral measures. 

The low-dose behavioral activating effect of drugs of abuse has been 
hypothesized to reflect their reinforcing effects and abuse liability (Wise & 
Bozarth, 1987). Studies with adult selectively bred rats suggest that there is an 
association between the low-dose motor stimulating effects of ethanol and 
alcohol preference. The low dose stimulating effects of ethanol have been 
observed in the adult P line (Waller, Murphy, McBride, Lumeng & Li, 1986), 
HAD rats (Krimmer & Schechter (1991), the Sardinian alcohol-preferring (sP) 
rats (Agabio, Carai, Lobina, Pani, Reali, Vacca & Gessa, 2001), the high alcohol 
consuming University of Chile (UChB) line (Quintanilla, 1999), and the ALKO 
alcohol (AA) rats (Paivarinta & Korpi, 1993), but this effect was not produced 
by ethanol in their low alcohol consuming counterparts. 

If the low-dose effects of ethanol on stimulating LMA are associated with 
its rewarding actions and high alcohol preference, then the stimulating low- 
dose effects of ethanol should also be observed during adolescence around the 
age of onset of alcohol drinking. Rodd, Bell, McKinzie, Webster, Murphy, 
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Lumeng, Li & McBride (2004) examined the dose-response effects of i.p, injec- 
tion of 0.25 to 1.5 g/kg ethanol on LMA of male and female adolescent P, NP, 
HAD and LAD rats. These investigators reported that male and female P, 
HAD-1 and HAD-2 adolescent rats (tested at PND 31-40) showed increased 
LMA following i.p. administration of 0.25-0.50 g/kg, whereas alcohol-non-pre- 
ferring (NP) and low-alcohol-drinking (LAD) adolescent rats did not show 
stimulation (Fig. 2). These results are consistent with the findings for adult rats 
selectively bred for high alcohol intake. Moreover, these results are observed 
during the period of onset of alcohol drinking in the P and HAD lines of rats, 
and provide additional support for an association between the low-dose motor 
activity stimulating effects of ethanol and genetic vulnerability toward high 
alcohol drinking behavior. 

The [14C]2-deoxyglucose procedure of Sokoloff, Reivich, Kennedy, Des 
Rosiers, Patlak, Pettigrew, Sakurada, Shinohara (1977) can be used to deter- 
mine local cerebral glucose utilization (LCGU) rates, which reflect changes in 
functional neuronal activity. Smith, Learn, McBride, Lumeng, Li & Murphy 
(2001a) reported that LCGU rates were higher in several CNS regions of adult 
alcohol-naive P rats compared to NP and Wistar rats. Strother, Merrill, Driscoll, 
Lumeng, Li & McBride (2003b) examined LCGU rates in adolescent alcohol- 
naive P and NP rats and found that LCGU rates were also higher in the P than 
NP rats in several limbic regions considered to be involved in regulating the 
rewarding effects of ethanol and ethanol intake (Table 2). These results support 
the adult study and suggest that innate differences in functional activity of 
neuronal circuits within certain limbic structures may underlie a predisposi- 
tion toward high alcohol drinking behavior. 

4. Interventions to Prevent High Alcohol Drinking 
during Adolescence 

There is evidence that early-age onset of alcohol drinking is associated 
with later alcohol-related problems, suggesting that childhood or adolescent 
exposure to the reinforcing properties of alcohol increases the probability of 
excessive alcohol use later in life (Cloninger 1987; Haertzen, Kocher, Miyasato, 
1983). If adolescent alcohol drinking could be prevented through behavioral 
and/or pharmacological interventions, then this could have a positive impact 
on reducing alcohol-related problems later in life. 

McKinzie et al. (1996) tested the hypothesis that early-in-life taste aver- 
sion training, before significant alcohol drinking experience has occurred, may 
be a successful treatment for preventing or delaying the initiation of alcohol 
drinking in subjects with a genetic predisposition for alcohol drinking, i.e., 
those with a family history positive (FHP) for alcoholism. Beginning at PND 
26-28, alcohol-na'ive P and HAD-1 rats underwent conditioned taste aversion 
(CTA) training, in which the aversive effects of i.p. injections of LiCl were 
paired with 30-min access to 10 '10 ethanol. There were a total of 5 training 
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Figure 2. Total activity during the 30-min test session for male adolescent (postnatal 
days 33-40) P, NP, HAD-1, LAD-1, HAD-2 and LAD-2 rats following i.p. injections of 
saline or 0.25 g ethanol/kg body wt. Data are the means SEM (n = 8,9 rats/group). 
*Significantly (p < 0.05) higher than saline. Data are from Rodd et al. (2004). 
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Table 2. Basal rates of local cerebral glucose utilization (mmo1/100g/min) in 
adult and adolescent P and NP rats 

Select Brain Regions: adult P adult NP ado1 P ado1 NP 

Limbic Regions 

Medial Prefrontal Cortex 
Olfactory Tubercles 
Nucleus Accumbens 

Core 
Shell 

Ventral Tegmental Area 
Ventral Palliduin 
Lateral Septum 
Ainygdala 

Central 
Basolateral 

Hippocampus 

Anterior 
CAI 
CA3 
Dentate 

Posterior 
CAI 
CA3 
Dentate 

Covtical vegions 

Cingulate 
Frontal 
Parietal 
Temporal 
Occipital 
Piriform 
Entorhinal 

Values are the means i SEM. * Significantly different (p < 0.05) from corresponding NP value. Adult 
data from Smith et al. (2001a). 

sessions, given every other day between PND 26-38; subjects were then given 
free-choice access to 10 % ethanol from PND 40 to 68. These results indicate 
that CTA training during adolescence prevented the subsequent acquisition of 
high alcohol drinking in male and female P and HAD rats (Fig. 3). In fact, CTA 
training reduced the alcohol intakes of P and HAD rats to levels observed for 
NP and LAD rats. These results suggest that early environmental intervention 
can produce long-lasting effects to prevent the onset of high alcohol drinking 
in FHP individuals. 

Bell, Rodd, Schultz, , Lumeng, Li, Murphy & McBride (2003~) examined 
the effects of 9 daily treatments with naltrexone on the development of alcohol 
drinking in adolescent P rats. Naltrexone has received considerable attention as 
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Figure 3. Effects of conditioned taste aversion (CTA) training during postnatal days 
30-38 on subsequent ethanol intake of P and HAD-1 rats. Data (means * SEM) are the 
average intakes at postnatal days 68-70 for the control and the CTA groups (n = 11-14 
rats/group). *Significantly (p < 0.05) lower than control values. Data are from 
McKinzie et al. (1996). 

a potential therapeutic agent for the treatment of alcohol abuse (O'Malley, 
Krishnan-Sarin, Farren, Sinha & Kreek, 2002). This treatment effectively 
retarded the development of adolescent alcohol drinking. Unfortunately, when 
the treatment was terminated, the peri-adolescent P rats readily initiated high 
alcohol drinking. Perhaps, a more prolonged maintenance treatment with nal- 
trexone, or treatment of individuals without a strong genetic background for 
alcoholism may have produced more beneficial longer-term effects. 

5. Long-Range Consequences of Alcohol Drinking 
during Adolescence 

Adolescent alcohol drinking may have enduring consequences as sug- 
gested by the association of an early onset of alcohol and drug abuse with 
increased risk for later drug-related problems including alcoholism (Anthony 
& Petronis, 1995; Chou & Pickering, 1992). McKinzie et al. (199813) determined 
the effects of free-choice alcohol drinking of 10 % ethanol beginning at PND 22 
on expression of the alcohol deprivation effect (ADE) in adulthood male and 
female P rats. At the end of the 7 weeks of free-choice access (PND 22-71), 
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alcohol was removed for 4 weeks. Upon restoring the 10 % ethanol, intake 
increased approximately 2-fold on the first day for both male and female P 
rats, indicating a very robust ADE. However, the expression of a robust ADE 
was also observed following a similar experimental paradigm in adult female 
P rats (Rodd-Henricks et al., 2000), although the magnitude of the ADE was 
smaller when ethanol drinking was initiated during adulthood. 

In a more comprehensive and elegant study, Rodd-Henricks, Bell, Kuc, 
Murphy, McBride, Lumeng & Li (2002a) examined the long-range effects of 
alcohol drinking by peri-adolescent female P rats (given access to 15 '10 ethanol 
from PND 30 to 60) on subsequent acquisition and extinction of ethanol self- 
administration and expression of alcohol-seeking behavior in adulthood. After 
a 2-week alcohol-free period, ethanol-exposed and control (water only during 
PND 30-60) P rats were placed in two-lever operant chambers, with 15 '10 
ethanol and water as concurrent reinforcers, to examine acquisition of ethanol 
self-administration using a fixed-ratio (FR) 1 schedule of reinforcement in 90- 
min sessions. Animals had no prior training or exposure to the operant cham- 
bers. With this self-training paradigm, the ethanol exposed group readily 
learned to respond on the ethanol lever and discriminate the ethanol from the 
water lever within the first session, whereas the control group took 4 sessions 
to attain lever discrimination (Fig. 4 shows the first 4 acquisition sessions). 
Because the rate of acquisition is considered to be correlated positively with the 
saliency of a reinforcer (Domjan & Burkhard, 1982; Macintosh, 1977), these 
results suggest that exposure to alcohol during adolescence increased the 
saliency of ethanol and the likelihood that alcohol drinking would be reiniti- 
ated in adulthood. In a follow-up study, Rodd-Henricks, Bell, Kuc, Murphy, 
McBride, Lumeng & Li (2002b) demonstrated that, using a similar paradigm, 
prior ethanol exposure during adulthood had no effect on the acquisition of 
ethanol self-administration compared to the control alcohol-na'ive group. In 
this case, both the control and test groups learned to respond on the appropri- 
ate lever for ethanol after 4 sessions. Therefore, alcohol drinking during the 
peri-adolescent developmental period had a long-lasting effect that could 
influence initiating alcohol drinking behavior in adulthood. 

Pavlovian spontaneous recovery (PSR) is a measure of the relative 
strength of reinforcer-seeking behavior (Domjan & Burkhard, 1982; Macintosh, 
1977), possibly reflecting craving. Spontaneous recovery is defined as a recov- 
ery of responding, in the absence of the previously trained reward, which is 
observed after a period of rest after extinction (Domjan & Burkhard, 1982; Mac- 
intosh, 1977). Female P rats that had been exposed to ethanol during peri-ado- 
lescence showed a more robust and prolonged responding than the control 
group on the ethanol lever during PSR testing (Fig. 5 shows baseline values 
and first 4 days of PSR testing). Because ethanol is not present, the higher 
responding and the persistence of this responding in the ethanol exposed rats, 
compared to the control group, could reflect stronger alcohol-seeking behavior 
in the adolescent alcohol-drinking group. A difference in responding during 
PSR testing was not observed between ethanol exposed and control rats when 
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Figure 4. The mean (k SEM) responses on the ethanol (EtOH) and water levers 
(concurrent FR1-FR1 schedule of reinforcement for EtOH and water) during the initial 
four 90-min sessions (acquisition) by adult P female rats that had access to 15 % EtOH 
(exposed, closed symbols) or water only (nayve, open symbols) during periadolescence 
(postnatal days 30-60). Rats (n = 16,17/group) were alcohol-free for 2 weeks before 
initiating operant sessions. Rats had no prior operant training or shaping procedures. 
*Indicates that responses on the EtOH lever by the group given alcohol during 
periadolescence (exposed group) were significantly (p < 0.05) higher than responses 
on the water lever by the exposed group, and responses on the EtOH and water levers 
by the nayve group. +Indicates that responses on the EtOH lever were significantly 
(p < 0.05) greater than responses on the water lever by the exposed group. Data are 
from Rodd-Henricks et al. (2002a). 

initial exposure to ethanol was given during adulthood (Rodd-Henricks et al., 
2002b). Therefore, the overall results suggest that adolescent alcohol drinking 
may have profound long-lasting effects into adulthood, which could increase 
ethanol-seeking behavior (i.e., craving), making it more difficult to stop drink- 
ing, and increasing the probability of relapse drinking in FHP individuals. 
These results provide experimentally controlled basic animal research that sup- 
ports the conclusions from human clinical studies, suggesting that adolescent 
alcohol drinking can impact alcohol drinking later in life. 

The findings of Rodd-Henricks et al. (2002a) suggested that adolescent 
alcohol drinking may produce long-lasting alterations in neuronal circuits 
mediating the reinforcing effects of ethanol and alcohol drinking behavior. 
Sable, Strother, Rodd, Lumeng, Li & McBride (2003) used the [14C] 2-DG tech- 
nique to examine the effects of peri-adolescent alcohol drinking on LCGU rates 
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Figure 5. The mean (* SEM) responses on the ethanol (EtOH) lever by the periadoles- 
cent alcohol drinking (EtOH, closed circles) and periadolescent nai've (nayve, open cir- 
cles) groups of P rats during Pavlovian spontaneous recovery (PSR) testing. The EtOH 
exposed group had free-choice access to 15 '10 EtOH and water from postnatal day 30 to 
60, whereas the nai've group was given water as its sole fluid source during this period. 
Beginning on postnatal day 74 (after a 2-week alcohol-free period), P rats were placed 
in standard 2-lever operant chambers and allowed to self-train for 15 % EtOH versus 
water. The fixed-ratio (FR) schedule on the EtOH lever was increased from FR1 to FR5 
over the 6-week acquisition-maintenance period. Both groups then underwent 9 extinc- 
tion sessions. Following 2 weeks in the home cage, during which the P rats did not 
have access to EtOH or the operant chambers, both groups were returned to the oper- 
ant chamber for PSR testing. For PSR testing, neither EtOH nor water is available. Data 
for responses only on the EtOH lever are shown (n = 16,17 rats/group). Responses on 
the water lever during PSR testing were not significantly different than baseline extinc- 
tion (Ext) levels. +Indicates that responses on the EtOH lever by both groups are signif- 
icantly (p < 0.05) higher than Ext levels and that responses by the periadolescent EtOH 
exposed group are higher than responses by the periadolescent na'ive group. *Indicates 
that responses by the periadolescent EtOH exposed group are higher than responses by 
the periadolescent na'ive group and Ext baseline values. 

in the CNS of adult P rats. No differences in LCGU rates were found in the 
CNS regions examined between the ethanol exposed and control groups. These 
results suggest that adolescent alcohol drinking is not producing overt alter- 
ations in functional activity within most CNS regions, at least none that could 
be detected with this technique. These results were surprising because alcohol 
drinking during adulthood by male P rats did produce significant changes in 
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LCGU rates in many limbic regions, some of which were still evident two 
weeks after ethanol access had ended (Smith, Learn, McBride, Lumeng, Li & 
Murphy, 2001b). However, it is possible that changes in functional activity are 
being produced but the limitations of the procedure do not permit their detec- 
tion, e.g., changes in two different pathways within the same region occurring 
in opposite directions that cancel each other. 

The results of a microdialysis study suggested small changes in the 
mesolimbic DA system developed as a result of periadolescent alcohol drink- 
ing (Sahr, Thielen, Lumeng, Li & McBride, 2004). These investigators used 
quantitative microdialysis and reported that alcohol drinking during peri-ado- 
lescence (PND 30-60) produced long-lasting effects on basal DA neurotrans- 
mission in the nucleus accumbens, and the sensitivity of this DA system to 
ethanol administration. Compared to control rats, male P rats exposed to alco- 
hol during periadolescence had faster DA clearance without a change in the 
extracellular concentration of DA, and a more prolonged elevation in the extra- 
cellular levels of DA after a challenge dose of ethanol. These results suggest 
that adolescent alcohol drinking increased DA neurotransmission and 
increased reuptake processes (Sahr et al., 2004). The increased mesolimbic DA 
neurotransmission produced by adolescent alcohol drinking could contribute 
to the prolonged response of this DA system to a challenge dose of ethanol, 
and, as well, it could contribute to the enhanced saliency of ethanol and higher 
ethanol craving-like behavior observed in adolescent P rats exposed to ethanol 
(Rodd-Henricks et al., 2002a). 

An earlier study (Salimov, McBride, McKinzie, Lumeng & Li, 1996) exam- 
ined the consequences of adolescent alcohol drinking by P rats on subsequent 
behavioral performance in the cross-maze and slip-funnel tests. These tests 
measure a range of behaviors, e.g., anxiety when exposed to a novel environ- 
ment, general motor activity, exploratory and learning, stereotypic, emotional- 
ity, behavioral despair, passive avoidance, etc. (Salimov et al., 1996). Compared 
to the control group, the alcohol-exposed group started exploration earlier, and 
made fewer defecations in the cross-maze test. In the slip-funnel test, the alco- 
hol-exposed group spent more time immobile and less-time attempting to 
escape. Overall, the results of this study suggested that alcohol drinking by P 
rats during adolescence reduced novelty-induced anxiety and lowered 
response to stress induced by an inescapable situation. 

Rats selectively bred for high alcohol consumption are suitable animal 
models for examining adolescent alcohol drinking and its long-range conse- 
quences. The P line of rats, in particular, is a good model because P rats readily 
consume alcohol during the early post weaning, adolescent, and peri-adoles- 
cent periods of development, and this line meets the proposed criteria for an 
animal model of alcoholism. 
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Some neurobiological factors that are found in adulthood and may con- 
tribute to the disparate alcohol drinking behaviors of P and NP rats are also 
observed during adolescence. The early onset of alcohol drinking in P and HAD 
rats is associated with the low-dose stimulating (rewarding) effect of ethanol, 
and higher CNS functional activity. Early environmental training can poten- 
tially prevent the onset of alcohol drinking later in life in FHP individuals. 

Alcohol drinking during peri-adolescence can produce long-lasting 
effects in FHP subjects that increase the chance of acquiring alcohol drinking in 
adulthood, and increase the potential for alcohol relapse. Such profound effects 
of peri-adolescent alcohol drinking may be related in part to alterations in DA 
neurotransmission within the mesolimbic system. With suitable animal mod- 
els, the potential for understanding and preventing adolescent alcohol drink- 
ing and its long-range consequences are greatly improved. 
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Adolescence 
Alcohol Sensitivity, Tolerance, and Intake 

Linda Patia Spear and Elena I. Varlinskaya 

Abstract. Research conducted in laboratory animals has shown adolescents to be 
less sensitive to numerous ethanol effects that may serve as cues to limit intake, 
including effects evident during intoxication (e.g., ethanol-induced motor impair- 
ment, anxiolysis, social impairment, and sedation), as well as during the post-intoxi- 
cation period (e.g., "hangover"-associated anxiogenesis). Conversely, adolescents are 
more sensitive than adults to a few ethanol effects, including ethanol-induced social 
facilitation and impairments in hippocampal long-term-potentiation. These age-spe- 
cific ethanol sensitivities are not simply related to developmental differences in 
ethanol pharmacokinetics. Instead, they appear related in part to an ontogenetic 
decline in expression of within session (acute) tolerance and to differential rates of 
development of neural systems underlying different actions of ethanol. Relatively 
high levels of ethanol intake often seen in adolescent rodents and their human coun- 
terparts may be related not only to an attenuated sensitivity of adolescents to nega- 
tive cues that normally serve to limit drinking, but also their greater sensitivity to 
both the facilitation of social behavior by ethanol and the stimulation of ethanol 
intake by social experiences. Although data are sparse, studies in laboratory animals 
hint that under some circumsta~~ces chronic adolescent exposure to ethanol may 
influence ongoing neural maturation and later neural, cognitive, and behavioral 
functioning, including later sensitivity to and propensity to use ethanol. Recommen- 
dations for further research are discussed. 

1. Sensitivity to Initial Ethanol Effects during Ontogeny 

Work in laboratory animals has revealed that adolescent and even 
younger rats are surprisingly resistant to many acute effects of ethanol when 
compared with their adult counterparts. This relative ethanol insensitivity 
during adolescence has been observed for an increasingly long list of ethanol 
effects, including ethanol-induced motor impairment (Hollstedt et al, 1980; 
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Silveri & Spear, 2001; White et al, 2002a,b), suppression of locomotion (Little 
et al, 1996), social impairment (Varlinskaya & Spear, 2002), anxiolysis (Varlin- 
skaya & Spear, 2002), analgesia (Hernandez & Spear, 2003), sedation (Ernst et 
al, 1976; Little et al, 1996; Moy et al, 1998; Silveri & Spear, 1998; although see 
also Keir & Deitrich, 1990), and lethality (Hollstedt & Rydberg, 1977). Sensi- 
tivity to ethanol's hypothermic effects also has been generally reported to 
increase ontogenetically from birth through adulthood (see Alkana et al, 
1996, for review and references), although reports that adolescents are less 
sensitive than adults to the acute hypothermic effects of ethanol (Silveri & 
Spear, 2000; Ristuccia & Spear, 2003) are not ubiquitous (Swartzwelder et al, 
1998; Brasser & Spear, 2002). The relative insensitivity to ethanol demon- 
strated by adolescent and even younger animals is often pronounced. For 
instance, whereas adult animals are highly sedated and do not recover their 
righting response for about 8 hours following challenge with 4.5 g/kg 
ethanol, adolescent animals recover in less than one-half the time-within 
about 3 hrs (Silveri & Spear, 1998). 

These age-related differences in the initial response to ethanol are not 
simply a function of ontogenetic differences in ethanol pharmacokinetics. 
Indeed, the relative insensitivity to ethanol seen early in life occurs despite 
general ontogenetic increases in alcohol dehydrogenase activity (Raiha et al, 
1967; Lad et a, 1984) and ethanol elimination rates (see Kelly et al, 1987). 
Although animals in the adolescent age range occasionally have been reported 
to show slightly elevated rates of ethanol metabolism relative to more mature 
animals (Hollstedt et al, 1977; Brasser & Spear, 2002), this is not a consistent 
finding (Kelly et al, 1987; Zorzano & Herrera, 1989; Silveri & Spear, 2000) and is 
insufficient to account for the attenuated sensitivity of adolescents to ethanol 
(e.g., see Little et al, 1996; Silveri & Spear, 2000). 

Adolescents are not only less sensitive to many acute effects of ethanol, 
but also to certain behaviors elicited during the recovery (withdrawal) period 
following ethanol challenge. Symptoms of ethanol withdrawal traditionally 
have been characterized during the recovery period following chronic ethanol 
exposure, although milder signs and symptoms also may be evident following 
exposure to a single high dose of ethanol. These milder effects include not only 
physical symptoms of hangover, but also psychological symptoms such as anx- 
iety. During the hangover phase following challenge with a high dose (4 g/kg) 
of ethanol, adult but not adolescent animals exhibited evidence of anxiety in 
the plus maze; this dramatic age difference was apparent when animals were 
tested either at the same post-injection time or the same time following ethanol 
clearance at each age (Doremus et al, 2003b). Adolescents were likewise insen- 
sitive to this hangover effect when anxiety was indexed by social suppression. 
Indeed, in social interaction tests adolescent rats not only failed to show as 
much hangover-related social suppression as adults, but also displayed 
instead a paradoxical increase in social interactions (play fighting) during the 
hangover period (Varlinskaya & Spear, 2004b). Reduced withdrawal effects in 
adolescent relative to adult rats also have been observed when withdrawal was 
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indexed by "distress" ultrasonic vocalizations and rebound hyperthermia fol- 
lowing acute ethanol challenge (Brasser & Spear, 2002), as well as by an eleva- 
tion in seizure susceptibility during withdrawal from chronic ethanol (Acheson 
et al, 1999). Reminiscent of these findings, studies using surveys and self- 
reports have observed that human adolescents who abuse alcohol rarely report 
withdrawal symptoms upon cessation of drinking in contrast to common 
reports of such symptoms in adults (Martin & Winters, 1998). 

Thus, adolescents appear to be considerably less sensitive than adults to 
many acute effects of ethanol-not only effects evident during the intoxication 
phase, but also those emerging during recovery following intoxication. Yet, for 
a few restricted effects of ethanol, younger animals through adolescence con- 
versely are more sensitive than adults. In a well-characterized series of studies 
discussed elsewhere in this volume (see Swartzwelder chapter), Swartzwelder 
and colleagues have shown that adolescent and pre-adolescent animals are 
more vulnerable than adults to ethanol-induced impairments in hippocampal 
LTP and alterations in NMDA receptor function (Swartzwelder et al, 1995a,b; 
Pyapali et al, 1999; Li et al, 2002). A similar enhanced ethanol sensitivity during 
adolescence was also reported in terms of ethanol-related memory disruptions, 
findings reported in late adolescent (>21 years) college students relative to 
individuals several years their senior (Acheson et al, 1998), as well as in adoles- 
cent versus adult rats performing a spatial memory task in a Morris water 
maze (Markwiese et al, 1998). Surprisingly, when acquisition and memory of a 
spatial task were assessed in an appetitive situation (where animals were 
trained to locate hidden cereal pieces in a sandbox) rather than a presumably 
more stressful swim task, adults were found to be more sensitive to ethanol- 
induced disruption of performance than their adolescent counterparts (Pottayil 
& Spear, 2003). Whatever the critical distinction between the two studies that 
drives their opposing ontogenetic results, this difference apparently does not 
act purely on performance factors, given that the non-spatial versions of both 
tasks were resistant to ethanol disruption at the two test ages. Although con- 
siderable caution is required when comparing data across laboratories, one 
intriguing possibility for these opposing results is that level of stressfulness of 
the test situation may influence relative sensitivity of adolescents versus adults 
in spatial memory performance. Another hint of a possible role of stress in 
influencing ontogenetic patterns of ethanol sensitivity will be presented later 
when discussing ontogeny of acute tolerance (see also Spear, 2002). 

There are a few other circumstances where adolescents display unusual 
sensitivities to ethanol. Adolescent rats are considerably more sensitive than 
their adult counterparts to ethanol-induced facilitation of social interactions, 
with adolescents showing increases in social interactions following challenge 
with low doses of ethanol in familiar (low anxiety producing) situations, social 
facilitation that is not evident in adults (Varlinskaya et al, 2001; Varlinskaya & 
Spear, 2002). There are also recent reports that adolescents may be unusually 
sensitive to the positive affect associated with ethanol intoxication, with low 
doses of ethanol sufficient to support both appetitive associative conditioning 
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(Fernhndez-Vidal et al, 2003) and conditioned place preferences (CPP) during 
adolescence that are not evident following the same conditioning parameters 
in mature animals (Philpot et al, 2003, 2004a). In the latter study, age differ- 
ences in ethanol-induced CPP and place aversions were seen even within the 
adolescent period, findings reminiscent of other reports of ontogenetic differ- 
ences in ethanol sensitivity among groups tested at different ages during ado- 
lescence (Varlinskaya & Spear, 2003,2004a). 

Taken together, the data to date from studies in laboratory animals sug- 
gest that, with some notable exceptions, adolescents are often less sensitive 
than their mature counterparts to many ethanol effects-both during acute 
exposure and the recovery ("hangover") period. While limited instances of 
findings reminiscent of these ontogenetic patterns of attenuated and accentu- 
ated sensitivities to ethanol in adolescence have been obtained in work with 
humans (Martin & Winters, 1998; Acheson et al, 1998), comparable data are 
limited and difficult to obtain in work with human adolescents. Even beyond 
ethical constraints on providing ethanol to adolescent humans, the generally 
longer history of ethanol use in adults, their greater exposure to intoxicated 
practice, and associated tolerance development seriously confound examina- 
tion of patterns of acute ethanol sensitivity across age in studies conducted 
with humans. 

2. Contributors to Ontogenetic Differences in Ethanol Sensitivity 

2.1. Neuvobiology 

Ethanol exerts its effects through dose-dependent interactions with a 
diversity of neural systems, including GABAergic, glutaminergic, dopaminer- 
gic, serotonergic, and opiate systems (see Eckardt et al, 1998). Many of these 
neural systems are still maturing during adolescence. Indeed, the brain of the 
adolescent is a brain in transition, with the more gradual brain development 
seen during childhood and the relative stability of adulthood punctuated by 
rapid neural transformations during adolescence (see Spear, 2000, for review). 
This metamorphosis of adolescent brain is characterized not only by continued 
maturation of neural systems, but also by a loss of nearly half of the number of 
synaptic connections in some neural regions (Rakic et al, 1994), neural pruning 
that may serve to refine brain effort and increase brain efficiency during ado- 
lescence (see Chugani, 1996). 

Differential rates of development of the neural systems underlying differ- 
ent cognitive/behavioral consequences of ethanol may contribute to the 
mosaic of age differences in ethanol sensitivities. For instance, as discussed 
elsewhere in this volume, the Swartzwelder group has convincing data that 
unusually potent ethanol inhibition of developmentally over-expressed 
NMDA receptors early in life may contribute to the greater sensitivity of ado- 
lescents to ethanol-induced disruption of neural plasticity (indexed by long- 
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term potentiation [LTP] in the hippocampus and other brain regions) and 
impairment in spatial memory performance (see Swartzwelder et al, 1995a; 
Pyapali et al, 1999; Li et al, 2002). In contrast, we have found that developmen- 
tal over-expression of NMDA receptors does not appear to be related to the 
notably lower sensitivity of adolescents to the sedative effects of ethanol, given 
that the NMDA antagonist (+)MK-801 enhances the sedative effects of ethanol 
similarly in young adolescents and adults (Silveri & Spear, 2002). Instead, we 
(Silveri & Spear, 2002) and others (Moy et al, 1998) have suggested that the 
attenuated sensitivity of young animals to ethanol sedation is related in part to 
developmental immaturity in GABAA receptor systems, a conclusion based in 
part on findings that young adolescents are considerably more sensitive than 
adults to the enhancement of ethanol sedation by the GABAA agonist musci- 
mol (Silveri & Spear, 2002). 

Together these findings illustrate how differential rates of maturation of 
neural substrates modulating various ethanol effects may contribute to the 
mosaic of increased and decreased sensitivities to ethanol during adolescence. 
Ontogenetic changes in expression of within session (acute) tolerance and 
longer-term adaptations to ethanol also may play a role in the expression of 
age-related differences in sensitivity to ethanol, topics considered in the sec- 
tions below. 

2.2. Acute Tolevance 

The relative resistance of young organisms to many of the effects of 
ethanol may be attributable in part to ontogenetic differences in compensatory 
reactions that serve to attenuate these effects. One such sort of compensation is 
acute tolerance-the attenuated sensitivity to ethanol that emerges within a 
single ethanol exposure period. Acute tolerance can be estimated in a number 
of ways, many of which rely on the property that the magnitude of acute toler- 
ance builds with time following injection. In studies of the sedative effects of 
ethanol, greater acute tolerance to ethanol has been reported in adolescents 
than adults, both when using blood ethanol concentrations (BECs) at the time 
of loss of the righting reflex in animals after the second of two successive 
ethanol challenges vs, after only one challenge (Grieve & Littleton, 1979) and 
when assessing BECs at recovery following higher vs. lower ethanol challenge 
doses (Silveri & Spear, 1998; Silveri & Spear, 2002; Silveri & Spear, 2004). Varlin- 
skaya and Spear (2003b) estimated acute tolerance to ethanol-induced social 
inhibition by comparing animals tested 5 versus 30 min. following intraperi- 
toneal (i.p.) injection of 1 g/kg ethanol. Both adolescents of various ages and 
adults showed equivalent ethanol-induced social inhibition at 5 min.; this 
social inhibition was still evident at 30 min. in adults but diminished across 
progressively younger ages among animals tested during adolescence. This 
decline in ethanol-related social impairment from 5 to 30 min, post-adminis- 
tration despite rising BECs is consistent with the rapid emergence of acute tol- 
erance at the younger test ages, with such acute tolerance being particularly 
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robust early in adolescence and declining progressively through the adolescent 
period and into adulthood. 

Expression of this within session adaptation in young animals appears to be 
dependent on NMDA receptor activation (Silveri & Spear, 2004), reminiscent of other evi- 
dence for an important role of NMDAreceptor systems in developmental plasticity (e.g., 
see McDonald & Johnston, 1990). Yet, blocking acute tolerance expression through 
administration of the NMDA receptor antagonist (+)MK-801 does not eliminate expres- 
sion of age differences in ethanol sensitivity (Silveri & Spear, 2002; Silveri & Spear, 2004), 
suggesting that the greater expression of acute tolerance early in life does not solely medi- 
ate the attenuated sensitivity shown by developing animals to many ethanol effects. 

The ontogenetic pattern of expression of acute tolerance can be altered by 
prior experiences. Studies showing robust ontogenetic differences in acute tol- 
erance expression have typically used na'ive, previously unmanipulated ani- 
mals. When animals are previously exposed to ethanol or prior stressful 
situations, more robust evidence for acute tolerance to ethanol sedation 
emerges in adults, while having little further effect on the already strong acute 
tolerance seen in young animals (Silveri & Spear, 2004; see also Silveri & Spear, 
2001). Under these circumstances, age differences in ethanol sensitivity are still 
maintained (Silveri & Spear, 2004), again suggesting that ontogenetic differ- 
ences in expression of acute tolerance are not solely responsible for the attenu- 
ated sensitivity of young relative to mature animals to many consequences of 
ethanol intoxication. 

2.3. Longer-Term Adaptations and Consequences 

Ethanol tolerance not only can develop within a single ethanol 
episode, but also when a second exposure follows within 24-48 hr. of a 
previous dose (rapid tolerance) or when there is a history of many ethanol 
exposures (chronic tolerance)(see Kalant, 1993, for review). The relation- 
ships among these different forms of tolerance are arguable, with some 
researchers concluding that these different types of tolerance represent dif- 
ferent manifestations of a common underlying process (Campanelli et al, 
1988; Khanna et al, 1987), whereas others suggest that there are separable 
neural substrates underlying these different adaptations (e.g., Pohorecky & 
Roberts, 1992). Support for the latter suggestion is found in developmental 
data showing that, in contrast to the marked ontogenetic decline in acute 
tolerance to ethanol-induced sedation discussed above, rapid tolerance to 
ethanol-induced sedative effects does not emerge convincingly until post- 
adolescence (Silveri & Spear, 1999; Silveri & Spear, 2004). It may be the case 
that the emergence of marked within session tolerance in young animals 
may reduce ethanol-induced neural perturbations to such an extent as to 
obviate the need for longer-term adaptations expressed as rapid and 
chronic tolerance. To the extent that this reasoning is correct, it would be 
expected that chronic tolerance would likewise only emerge fairly late dur- 
ing ontogeny. The data are inconsistent on this point. 
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Evidence of the emergence of chronic tolerance to ethanol-induced motor 
impairment (but not hypothermia) has been reported as early as the prewean- 
ing period in rats (Hunt et al, 1993), although Lagerspetz (1972) did not find 
evidence for chronic tolerance to ethanol's motor impairing effects in prewean- 
ling mice. Chronic ethanol exposure during adolescence produced behavioral 
and electrophysiological evidence of tolerance when treated animals were 
tested in adulthood, although adult exposure groups were not included for 
comparison in this study (Slawecki, 2002). In studies comparing adolescents 
and adults in terms of tolerance development, chronic exposure to ethanol 
varyingly was reported to induce more tolerance in adolescents than adults 
(hypothermia: Swartzwelder et al, 1998; motor impairment: White et al, 2002b), 
equivalent levels of tolerance at the two ages (in a study equating initial func- 
tional motor impairment across age by dose adjustments-Silveri & Spear, 
2001), or even the emergence of a later sensitized response to ethanol rather 
than tolerance following adolescent ethanol exposures (Lagerspetz, 1972; 
White et al, 2000; Washburn & Spear, unpublished data). Although the small 
number of available studies limits across-study comparisons, this diversity in 
findings does not seem to be related in any simple way to the dependent meas- 
ure under examination, or to whether or not intoxicated practice was permitted 
during the chronic exposure period. 

Reports of ethanol sensitization following adolescent exposures are par- 
ticularly intriguing. In the White et al, (2000) study, adolescent rats given 3 
g/kg ethanol i.p. every other day for 20 days later were found to be more sensi- 
tive to ethanol-induced disruption in a spatial working memory task than ani- 
mals receiving comparable exposure beginning in adulthood as well as 
animals chronically exposed to saline at either age. Likewise, in recent work we 
observed that adolescent rats exposed to 4 g/kg intragastrically (i.g.) daily for 
8 days were more sensitive to ethanol-induced disruptions in rotorod perform- 
ance than their saline-exposed counterparts, whereas comparably treated 
adults exhibited typical tolerance on this task (Washburn & Spear, unpublished 
observations). In this study, animals exposed to ethanol as adolescents also 
tended to have more difficulty in performing the rotorod task under baseline 
conditions, raising the possibility that the greater sensitivity to ethanol in the 
chronically treated adolescents might not reflect ethanol sensitization per se, 
but rather an exposure-induced disruption in motor function further exacer- 
bated by acute ethanol challenge. 

The work by Lagerspetz (1972) provides some initial clues that the 
amount of ethanol exposure may play a role in influencing whether or not 
sensitization rather than tolerance is observed following adolescent expo- 
sures. In the Lagerspetz (1972) article, shorter periods of chronic ethanol expo- 
sure (i.e., 1-2 g/kg daily for 8 days) during adolescence induced ethanol 
tolerance, whereas a longer exposure period (i.e., 19 days) resulted in an 
enhanced sensitivity to ethanol relative to controls. Given that the longer 
exposure period also suppressed body weights, Lagerspetz (1972) concluded 
that "the simultaneous impairment of the physical condition of the animals 
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may account for the relatively high alcohol sensitivity of the animals which 
had repeated alcohol injections" (p.506). Yet, it does not seem to be simply a 
matter of sensitization being associated with dosing regimens that produce 
reductions in weight gain. Although sensitization seen in chronically exposed 
adolescents in the Washburn & Spear study (unpublished observations) was 
accompanied by a reduction in weight gain that was not seen in adults, the 
ethanol exposure regimen that resulted in sensitization following adolescent 
exposure in White et a1 (2000) did not suppress body weights, whereas a 
higher dosing regimen used in another study by the same group (White et al, 
2002b) did suppress weight gain but produced ethanol tolerance in adoles- 
cents that was greater in magnitude than in adults. 

Why might ethanol exposure patterns that typically produce tolerance in 
adulthood sometimes produce apparent sensitization to later ethanol chal- 
lenges when that exposure occurs during adolescence? One possibility is that 
ethanol exposure during the brain transformations of adolescence may not 
only trigger compensations normally expressed as tolerance, but may also per- 
turb ongoing processes of neural development. Systems undergoing rapid 
ontogenetic change are often most sensitive to disruption (see Adams et al, 
2000, for discussion and references), and the transformations of adolescence 
are a time of particularly dramatic developmental alteration. Indeed, although 
the available data are meager and often do not include other-aged comparison 
groups, a few reports have emerged showing that ethanol exposure during 
adolescence alters subsequent neural, hormonal, and behavioral function along 
a variety of dimensions. 

Using a model of "binge" ethanol exposure, Crews and colleagues (2000) 
reported that 4 days of exposure to relatively high doses of ethanol induced 
more brain damage in adolescent than adult rats in a number of frontal-ante- 
rior brain regions including the olfactory-frontal cortical regions as well as 
anterior portions of the piriform and perirhinal cortices. Adult rats exposed as 
adolescents to 5- or 10-days of ethanol vapor showed a variety of electrophysi- 
ological alterations in the parietal cortex and hippocampus, findings that were 
interpreted as reflecting potentially more robust effects on hippocampus than 
reported previously in studies where the ethanol exposure was given in adult- 
hood (Slawecki et al, 2001). Grobin et a1 (2001) assessed neurosteroid (3(31, 21- 
dihydroxy-5(-pregnan-20-one: THDOC) potentiation of GABAA mediated C1- 
flux in rat cortical synaptoneurosomes at various times following chronic inter- 
mittent ethanol exposure for 1 month beginning in adolescence or adulthood, 
and observed greater neurosteroid potentiation in the animals that were 
exposed as adolescents. 

These initial reports of an unusual sensitivity of adolescent brain to 
repeated ethanol exposures are complemented by others showing alterations 
in cognitive function in rats following chronic ethanol exposure during the 
adolescent period (Osborne & Butler, 1983; Siciliano & Smith, 2001; Lee et al, 
2001). Whether similar effects would be observed following comparable dosing 
in mature animals is not yet known, nor is the relationship between these find- 
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ings and clinical studies of adolescent alcohol abuse (see Tapert chapter in this 
volume for discussion of studies of adolescent brain function and alcohol use 
disorders in humans). 

There may be other physiological and behavioral consequences of adoles- 
cent ethanol exposure. Among the acute effects of ethanol seen in adolescence 
are a suppression of plasma growth hormone (Tentler et al, 1997) and alter- 
ations in plasma levels of testosterone and other reproductive hormones. 
Developmentally-specific alterations in testosterone include an ethanol- 
induced increases in testosterone in adolescent male hamsters (Ferris et al, 
1998) and young adolescent male rats (Little et al, 1992), with an ethanol- 
induced suppression of testosterone levels emerging in male rats by late ado- 
lescence (Little et al, 1992). Hormones play an important role in 
adolescent-associated developmental processes (e.g., see Benson & Migeon, 
1975, for review), and hence it is not surprising that chronic ethanol exposure 
exerts greater adverse effects on reproductive endocrinology in adolescent 
than adult male rats (Cicero et al, 1990). These long-lasting effects may even be 
transmitted across generations, with a variety of similar neuroendocrine alter- 
ations in their progeny (Cicero et al, 1990). Behaviorally, ethanol-induced 
increases in testosterone levels during adolescence have been implicated in the 
increase in aggression seen in male hamsters following chronic ethanol expo- 
sure during adolescence (Ferris et al, 1998). 

One final potential long-term consequence of adolescent alcohol use is 
the impact of this exposure on later drinking behavior. Unfortunately, the data 
on this issue are mixed both in studies with humans and in work using animal 
models (see Spear, 2002, for review), with some studies in laboratory animals 
reporting no increase in later ethanol consumption following periods of 
ethanol exposure that include adolescence (Kakihana & McClearn, 1963; 
Parisella & Pritham, 1964; Tolliver & Samson, 1991) contrasting with other 
reports that adolescent (Siciliano & Smith, 2001) or even earlier (Ho et al, 1989) 
ethanol exposure increases later ethanol consumption, particularly in male 
rats. Whether or not the ethanol exposure is voluntary and the magnitude and 
timing of that exposure may prove to be critical variables driving these differ- 
ing results (see Smith, 2003). More basic animal and prospective human 
research is necessary to resolve the differing patterns of results across studies, 
research that is particularly critical given the importance of this issue for the 
prognosis for future alcohol-related problems among youth who engage in 
heavy alcohol use. 

Taken together, the limited amount of research available to date using 
animal models of adolescent ethanol exposure provides disconcerting hints 
that the adolescent brain may respond and adapt differently to repeated 
episodes of ethanol exposure than the more mature brain. Whereas adolescents 
sometimes develop adult-typical tolerance following chronic exposure to 
ethanol, in other instances adolescent exposure appears to increase subsequent 
sensitivity to ethanol and disrupt critical ongoing processes of brain matura- 
tion, with subsequent effects on neural, cognitive, and behavioral functioning. 
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3. Adolescent Ethanol Intake 

3.2. Possible Relationship to  Ontogenetic Diffeevences in  
Ethanol Sensitivity 

What are the possible implications of these adolescent-specific sensitivi- 
ties to the acute and chronic effects of ethanol for drinking behavior during 
adolescence and later in life? As discussed previously, adolescents are less sen- 
sitive to a number of acute effects of ethanol, such as ethanol-induced motor 
impairment and sedation, that presumably serve as cues to terminate intake. 
Adolescents are also less sensitive to the adverse effects associated with acute 
ethanol withdrawal/hangover, at least when indexed in terms of withdrawal- 
related anxiety. This attenuated sensitivity during adolescence to negative con- 
sequences of ethanol both during the intoxication and recovery (hangover) 
periods may serve as permissive factors to support relatively high levels of 
drinking. On the other hand, animal studies have shown adolescents to be 
more sensitive than adults to several adverse effects of ethanol that are unlikely 
to serve as cues to limit intake, including ethanol-induced impairment of hip- 
pocampal plasticity and spatial memory. This combination of a relative insensi- 
tivity to effects of ethanol that typically serve to moderate intake, but greater 
sensitivity to other adverse consequences of ethanol that are unlikely to serve 
as cues to limit intake-e.g., ethanol-induced disruptions of brain plasticity 
and memory-is an inopportune combination for the adolescent. 

To the extent that human adolescents exhibit a similar pattern of attenu- 
ated sensitivity to ethanol effects serving as deterrents to excessive use, it 
might be expected that they would exhibit relatively high levels of ethanol 
drinking. Indeed, as discussed elsewhere in this volume, per episode intake 
levels among human adolescents are often considerable, with over 25% of all 
10th and 12th grade students reporting binge drinking (i.e., 5 or more drinks in 
a row) during the past 2 weeks (Johnston et al, 2001), and underage college stu- 
dents more likely to drink to excess within a drinking episode than their older 
counterparts (Wechsler et al, 2002). Similar high levels of ethanol intake often 
are evident during adolescence in laboratory animals, with adolescent rats 
under some circumstances displaying at least 2-3 times higher levels of ethanol 
intake relative to their body weights than adults (Brunell et al, 2001; Lancaster 
et al, 1996; Doremus et al, 2003a). Elevated levels of ethanol intake are seen in 
adolescent animals when the ethanol is sweetened, with adolescent rats (like 
their human counterparts) initially eschewing the taste of pure ethanol. The 
sweetener is important, but not sufficient, with adolescents showing a consid- 
erable preference for sweetened ethanol (0.1% saccharin/lO% ethanol) that is 
not evident in adults or in adolescents allowed comparable access to the sweet- 
ener alone (Brunell et al, 2001). Such ethanol intake by adolescents is not sim- 
ply a matter of calories, with adolescent rats not showing comparable 
elevations in intakes relative to adults when allowed access to a calorically- 
equivalent solution instead of ethanol (Doremus et al, 2003a). 
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3.2. Influence of Social Interactions on  Ethanol Intake 

Adolescent humans drink in social situations, in part to increase ease in 
social situations (Beck et al, 1993; Beck & Treiman, 1996), an ethanol effect sug- 
gested to be particularly important to adolescents given the special significance 
of social interactions for adolescents (Smith et al, 1995). As discussed above, 
studies in laboratory animals have shown that alcohol facilitates social interac- 
tions more strongly in adolescents than adults-not only during the period of 
intoxication (Varlinskaya & Spear, 2002) but also during the post-intoxication, 
so-called "hangover" recovery period. To the extent that similar findings are 
evident in humans, ethanol-stimulated increases in peer-directed social inter- 
actions both during and following ethanol exposure could contribute to a per- 
sisting cycle of drinking in at-risk adolescents, with an increased desire for 
social interactions during the hangover recovery phase provoking further 
episodes of ethanol drinking to gain social benefits associated with drinking. 

Social behavior and ethanol intake have been shown to interact in other 
ways as well. Among the early experiences shown in laboratory animals to alter 
later acceptance and preference for ethanol and ethanol-related cues (e.g., 
Molina et al, 1989; Chotro & Molina, 1990; Hunt et al, 1993) are social interac- 
tions with ethanol-exposed conspecifics. Early experiences with ethanol do not 
have to involve direct exposure of the developing organism to ethanol per se, 
with indirect exposure to ethanol cues via interactions with an ethanol-exposed 
conspecific often being sufficient to facilitate subsequent ethanol intake consid- 
erably. For instance, voluntary ethanol consumption in adolescence is elevated 
in rats that were exposed during the weanling period to a mother consuming 
ethanol relative to those without this early experience (Honey & Galef, 2003). In 
this experimental series, elevated consumption was not evident if the maternal 
exposure to ethanol occurred during gestation or the preweaning period, or if 
the offspring rather than their dam were allowed to consume ethanol during the 
weaning period, although a combination of both of these early manipulations 
was sufficient to enhance adolescent ethanol consumption. 

Intake of ethanol during adolescence is elevated not only by earlier inter- 
actions with an ethanol-consuming mother, but also by social contact with 
intoxicated peers. Hunt and colleagues recently have used a demonstrator- 
observer paradigm developed by Galef and colleagues (Galef et al, 1985) to 
show that 30 min. access to an intoxicated peer was sufficient to significantly 
enhance intake of ethanol to levels of 8-9 g/kg over the next 24 hrs. in adoles- 
cent rats (Hunt et al, 2001). The effect was dose dependent, with a demonstrator 
dose of 1.5 g/kg sufficient to increase ethanol intake in experimental animals, 
whereas doses of 1 and 3 g/kg were ineffective. A similar effect was seen when 
the interaction with intoxicated peers occurred during the preweaning period, 
with repeated exposures sufficient to increase ethanol intake several days later 
(Hunt et al, 2000). Together these results illustrate the potency of interactions 
with an intoxicated peer for enhancing subsequent ethanol consumption, even 
in work using a simple animal model rather than highly social humans. 
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4. Summary and Conclusions 

Work conducted using animal models of adolescence has revealed a num- 
ber of potential contributors to the often high levels of alcohol consumption dur- 
ing adolescence. One potential contributor is an adolescent insensitivity to many 
initial effects of ethanol (such as ethanol-induced motor impairment and seda- 
tion) along with reduced hangover effects. Another is the unusual sensitivity of 
adolescents to ethanol/social interactions, both in terms of their greater sensitiv- 
ity to ethanol-induced social facilitation as well as to the stimulation of ethanol 
intake by social experiences. To the extent that similar developmental differences 
in ethanol responsiveness are seen in humans, an attenuated sensitivity to acute 
effects of ethanol that normally serve to moderate drinking along with a reduced 
propensity of adolescents to experience ethanol withdrawal/hangover could act 
as permissive factors to allow relatively high consumption patterns during ado- 
lescence, consumption that may be further increased by ethanol-facilitated peer 
interactions. Yet, such elevated levels of ethanol consumption may exacerbate 
the already increased sensitivity of adolescents to ethanol-induced disruptions of 
hippocampal function and spatial memory. 

Reminiscent of studies in laboratory animals, human adolescents report 
fewer "hangover" symptoms than adults (Martin & Winters, 1998), although 
there is a dearth of research to examine whether adolescents are less sensitive 
to ethanol effects normally serving as cues to moderate consumption during 
intoxication. Nevertheless, it is interesting that in the 2000 Monitoring the 
Future study, a greater percentage of 8th and 10th graders (14.1% and 26.2%, 
respectively) reported drinking 5 or more drinks in a row within the past 2 
weeks than the percentages reporting that they had been drunk in the past 
month (8.3%; 23.5%)(Johnston et al, 2001). To the extent that these data are 
accurate and do not reflect age differences in perception of (or veracity in) 
reporting intoxication, these findings would be consistent with a relative insen- 
sitivity of younger adolescents to the intoxicating effects of ethanol in humans 
as well. Certainly, however, such survey and animal data should not be used to 
draw conclusions regarding the relative capacity of human adolescents to per- 
form complex motor and decision making tasks (such as driving) during 
ethanol intoxication, given their considerably shorter histories of prior experi- 
ence with ethanol relative to more mature drinkers. 

Relative sensitivity to ethanol effects has been shown to be an important 
predictor of later problematic ethanol involvement. For instance, studies of 
individuals with a family history of alcoholism have revealed that one associ- 
ated risk factor is a relative insensitivity to alcohol dysphoric (Newlin & Thom- 
son, 1990) and perhaps euphoric (e.g, Schuckit, 1994) effects (although see 
Morzorati et al, 2002, for data to the contrary). A genetic-based insensitivity to 
undesirable dysphoric effects of ethanol, when combined with an ontogenetic 
insensitivity to these ethanol effects normally evident during adolescence, could 
potentially act as a "double whammy" to precipitate high intakes of ethanol 
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when at-risk adolescents begin to drink, a pattern of elevated use that could 
place them on a trajectory for the development of alcohol-related problems. 

Neural substrates underlying the notable ontogenetic differences in 
ethanol sensitivity remain to be elucidated, although the literature discussed in 
this chapter provides some initial clues. The relative resistance of adolescents 
to ethanol-induced sedative effects appears related in part both to the marked 
development of acute tolerance during the ethanol intoxication period as well 
as developmental immaturity in GABAA receptor systems, whereas transient 
over expression of NMDA receptor systems has been implicated in the unusual 
sensitivity of adolescents to ethanol-induced disruptions in brain plasticity and 
hippocampally-related memory processing. But research in this area is just 
beginning, with more work necessary to determine substrates underlying the 
mosaic of age-specific alterations in responsiveness of adolescents to ethanol. 

Also remaining an important area for future study are the long-term con- 
sequences of ethanol exposure during this time of rapid neural and endocrine 
maturation. Although research in this area is sparse, work in laboratory ani- 
mals provides initial clues that repeated ethanol use during adolescence may 
sometimes sensitize animals to later ethanol challenges, affect later neural, cog- 
nitive and behavioral functioning, and perhaps alter the later propensity to use 
and abuse ethanol. Carefully conducted ontogenetic studies in laboratory ani- 
mals may serve as a valuable complement to long-term prospective studies in 
developing humans to determine whether there are unique long-term conse- 
quences of high levels of alcohol use during adolescence. 
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Age-Related Effects of Alcohol on 
Memory and Memory-Related Brain 
Function in Adolescents and Adults 

Aaron M. White and H. Scott Swartzwelder 

1. Overview 

Adolescence, broadly defined as the second decade of life, is the period of 
time during which many people begin to use alcohol and other drugs, and 
often do so heavily. According to the 2002 Monitoring the Future survey, 
roughly 30% of 12th graders reported drinking five or more drinks in a row in 
the two weeks before being surveyed (Johnston et al, 2003). This pattern of 
heavy, intermittent drinking is also prevalent among college students (White et 
al, 2002a) and young military personnel (Bray, 1996). While levels of alcohol 
use among adolescents remain high, the perceived risk associated with such 
use appears to be declining. From 1992 to 2002, the percentage of 12th graders 
perceiving "great risk of harm" associated with drinking four or five drinks per 
day, nearly everyday, dropped from 71% to 59% (Johnston et al, 2003). It does 
not appear that adolescent alcohol abuse is a problem that will soon disappear. 

High levels of drinking among adolescents are particularly troubling 
given recent evidence that, in contrast to long-held assumptions, a tremendous 
amount of structural and functional brain development takes place during the 
teenage years (Geidd et al., 1999; for review see Spear, 2000; 2002). Evidence is 
accruing that alcohol, and perhaps other drugs, impact brain function and 
behavior differently during adolescence than during adulthood. Further, pre- 
liminary data suggest that adolescents might be more vulnerable than 
adults to impairments following repeated alcohol exposure. 
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In this review, we will summarize recent data regarding brain develop- 
ment during adolescence. We will also examine the impact of alcohol on behav- 
ior and brain function, particularly the effects of alcohol on memory and the 
neural substrates that support it. Finally, we will critically evaluate evidence 
that adolescents are more vulnerable than adults to both the short- and long- 
term effects of alcohol on memory formation and its neural substrates. 

2. Adolescent Brain Development 

Overproduction of neuronal tissue is a central theme in early brain devel- 
opment, from the womb to late childhood. Human infants are born with far 
more neurons than are present in the adult brain. The selection process that 
determines whether an individual cell lives or dies is based on several factors, 
including the transmission of neurotrophic factors from the post-synaptic cell 
to the pre-synaptic cell in response to excitatory synaptic activity. In this way, 
cells that fire together wire together, and those that do not make meaningful 
contacts with other cells do not survive. One key benefit of this process is that 
it allows a child's brain to be sculpted by his/her interactions with the outside 
world (Chugani, 1998). 

In recent years, it has become clear that, during adolescence, as in child- 
hood, the brain is highly plastic and shaped by experience. A substantial num- 
ber of synapses are eliminated, or pruned, in the cortex during adolescence, 
and this process is presumably influenced, at least in part, by interactions with 
the outside world (Huttenlocher, 1979; Lidow et al., 1991; Seeman, 1999). It is 
tempting to conclude that adolescent brain development must simply be an 
extension of childhood brain development; that it represents a transition stage 
between childhood and adulthood in a manner similar to how adolescence 
itself has long been viewed. In actuality, it appears that many of the changes 
that take place during the second decade of life are novel and do not simply 
represent the trailing remnants of childhood plasticity. 

Some of the most intriguing changes observed thus far occur in the 
frontal lobes, brain regions that play critical roles in memory, voluntary motor 
behavior, impulse control, decision-making, planning, and other higher order 
cognitive functions. Frontal lobe gray matter volumes, which represent dense 
concentrations of neuronal tissue, increase throughout childhood and do not 
reach their peak until roughly the age of 12, at which point they decline 
throughout the second decade of life. The decreased gray matter volumes 
appear to reflect both an elimination of synapses and an increase in myelina- 
tion, a process by which glial cells surround neuronal axons and enhance the 
speed and distance of signal transmission. A parallel increase in overall metab- 
olism occurs in the frontal lobes during the first decade of life and then 
decreases during early adolescence to reach adult levels by the age of 16-18 
(Chugani, 1998). Importantly, such declines during adolescence do not reflect a 
diminution of frontal lobe function. Indeed, there appears to be an increased 
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reliance on the frontal lobes in the control of behavior, a process commonly 
referred to asfvontalization (Rubia et al., 2000). At the same time that gray mat- 
ter volumes and metabolism decrease, neural activity during the performance 
of certain tasks becomes more focused and efficient (Casey, 1999; Rubia et al., 
2000; Luna et al., 2001). Thus, it appears that adolescent brain development, at 
least in the frontal lobes, represents a very unique stage of change. 

Additional research suggests that similar changes occur elsewhere in the 
cortex during adolescence. As in the frontal lobes, gray matter volumes in the 
parietal lobes, which are involved in processing sensory information and eval- 
uating spatial relationships, peak at around age 11 and decrease throughout 
adolescence (Geidd et al., 1999). Gray matter volumes in the occipital lobes, 
which are dedicated to processing visual information, increase throughout 
adolescence and into the early 20s (Geidd et al., 1999). Gray matter volumes in 
the temporal lobes, which are critically involved in memory formation, as well 
as visual and auditory processing, do not reach maximum until the age of 
16-17 (Geidd et al., 1999). 

A variety of changes in subcortical structures have also been noted. For 
instance, the corpus collosum, a thick bundle of axons that allows the two cere- 
bral hemispheres to communicate with one another, increases in size during 
adolescence (Geidd et al., 1999). Also, in the rat, levels of dopamine receptors 
in the nucleus accumbens increase dramatically between PD 2540 (Teicher et 
al., 1995), an age range that falls within the window of periadolescent develop- 
ment (Spear, 2002). Dopamine receptor levels in the striatum also increase early 
in adolescence and then decrease significantly between adolescence and young 
adulthood (Teicher et al., 1995). Further, the numbers of GABAA receptors 
increase markedly in a variety of subcortical structures during early adoles- 
cence (PD 28-36), including the cerebellum and medial septa1 nucleus (Moy et 
al., 1998). As in the frontal lobes, age-related changes in brain activation during 
task performance have been observed in the cerebellum, superior colliculus, 
thalamus, striatum, parietal cortex, and hippocampus (Luna et al., 2001; 
Mueller et al., 1998). 

It has become quite clear over recent years that alcohol impacts both behav- 
ior and brain function differently in adolescents and adults (Smith, 2003). For 
instance, the available evidence suggests that adolescents are more vulnerable 
than adults to the effects of alcohol on both memory and memory-related brain 
function. Following a brief overview of the impact of alcohol on memory forma- 
tion, and the mechanisms underlying such effects, age-related differences in 
alcohol-induced memory impairments and brain dysfunction will be discussed. 

3. Alcohol and Memory 

Alcohol produces widespread changes in behavior and brain function. As 
Fleming (1935) stated nearly 70 years ago, ". . . the striking and inescapable 
impression one gets from a review of acute alcoholic intoxication is of the 
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almost infinite diversity of symptoms that may ensue from the action of this sin- 
gle toxic agent." In addition to impairing balance, motor coordination, decision 
making, and a long list of other functions, alcohol impairs the ability to form 
new memories. Alcohol primarily disrupts the ability to form memories that are 
explicit in nature, including memories for facts (e.g., names, phone numbers, 
etc.) and events (e.g., what you did last night) (Lister et al., 1991). The impact of 
alcohol on the formation of new long-term explicit memories is far greater than 
the drug's impact on the ability to recall previously established memories or to 
hold new information in memory for a few seconds. When intoxicated subjects 
are asked to repeat new information immediately after its presentation or fol- 
lowing short delays (e.g., a few seconds), they often do fine (see Ryback, 1971, 
for an early review). Similarly, subjects typically do quite well at retrieving 
information acquired prior to acute intoxication. In contrast, intoxicated sub- 
jects have great difficulty storing new information across delays lasting more 
than a few seconds, particularly if they are distracted between the stimulus 
presentation and testing. For instance, Acheson et a1 (1998) observed that intoxi- 
cated subjects could recall items on words lists immediately after the lists were 
presented, but had great difficulty recalling the items 20 minutes later. 

Ryback characterized the impact of alcohol on memory formation as a 
dose-related continuum with minor impairments at one end and very large 
impairments at the other, with all impairments representing the same funda- 
mental deficit in the ability store new information in memory for longer than a 
few seconds. Consistent with this view, research indicates that the magnitude 
of alcohol-induced memory impairments increases with dose but the same 
general pattern, greater difficulty forming new memories than recalling exist- 
ing memories, remains. When doses of alcohol are small to moderate, such as 
those producing blood alcohol concentrations below 0.15%, memory impair- 
ments tend to be small to moderate, as well. At these levels, alcohol produces 
what Ryback (1971) referred to as cocktail party memory deficits, lapses in 
memory that one might experience after having a few drinks at a cocktail party, 
often manifested as "problems remembering what the other person said or 
where they were in conversation." Several studies have revealed difficulty 
forming memories for items on word lists or learning to recognize new faces at 
these doses. As the doses increase, the resulting memory impairments can 
become much more profound, sometimes culminating in blackouts, a complete 
inability to remember critical elements of events, or even entire events, that 
transpired while intoxicated (White et al., 2002a). 

4. Mechanisms Underlying Alcohol-Induced Memory Impairments 

Until recently, a lack of knowledge regarding the neuropharmacological 
effects of alcohol hampered progress toward an understanding of the mecha- 
nisms underlying alcohol-induced memory impairments. Alcohol was long 
assumed to affect the brain in a very general way, causing a ubiquitous 
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depression of neural activity through non-specific mechanisms. The perva- 
siveness of this assumption is reflected in numerous writings during the early 
20th century. For instance, Fleming (1935) wrote, "The prophetic generaliza- 
tion of Schmiedeberg in 1833 that the pharmacological action of alcohol on the 
cerebrum is purely depressant has been found, most pharmacologists will 
agree, to characterize its action in general on all tissues." During the 1970s, 
evidence led to speculation that alcohol depressed the activity of neurons by 
altering the movement of lipid molecules in cell membranes, leading to alter- 
ations in the activity of proteins, including ion channels, located in those 
membranes (e.g., Chin and Goldstein, 1977). In the 1980s, the paradigm began 
to shift as evidence mounted that alcohol actually has fairly selective effects 
on transmitter systems, altering activity at some receptor subtypes but not 
others (e.g., Criswell et al., 1993). 

Substantial evidence now indicates that alcohol selectively alters the 
activity of specific receptor complexes that bind GABA, glutamate, serotonin, 
acetylcholine, glycine, and other transmitters (see Little, 1999 for review). In 
some cases, only a few amino acids appear to separate receptors that are sensi- 
tive to alcohol from those that are not (Peoples and Stewart, 2000). It remains 
unclear exactly how alcohol interacts with receptors to alter their activity. 
However, the specificity of the effects of alcohol on receptor function is difficult 
to reconcile with the view that alcohol produces a general effect by acting at the 
level of the lipid bilayer (see Peoples et al., 1996 for discussion). 

5. The Role of the Hippocampus 

Research conducted during the past few decades suggests that alcohol 
impairs memory formation, at least in part, by disrupting activity in the hip- 
pocampus (see White et al., 2000 for review). Brain damage limited to a single 
region of hippocampal neurons, known as CAI, dramatically disrupts the abil- 
ity to form new explicit memories (Zola-Morgan et al., 1986). Such damage ren- 
ders subjects incapable of forming new long-term memories for facts and 
events. In rodents, CAI pyramidal cells often exhibit a striking behavioral cor- 
relate. Each cell tends to fire predominantly in a specific area of the environ- 
ment. For this reason, these cells are often referred to as place-cells and the 
regions of the environment in which they fire are referred to as place-fields (for 
review see Best and White, 1998). Given the critical importance of these cells in 
the formation of memories for facts and events, and the clear behavioral corre- 
lates of their activity, they offer an ideal way to assess the impact of alcohol on 
hippocampal output in an intact, fully functional brain. 

One recent project examined the impact of alcohol on hippocampal CAI 
pyramidal cell activity in freely-moving rats (White and Best, 2000). Alcohol 
decreased the output from these cells beginning at a dose of 0.5 g/kg. Doses of 
1.0 and 1.5 g/kg dramatically suppressed the firing of cells in CAI, almost 
shutting them off entirely in some cases. 
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In addition to suppressing the output from pyramidal cells, alcohol has 
several other effects of hippocampal function. For instance, alcohol potently 
disrupts the establishment of long term potentiation (LTP), an experimentally 
induced form of synaptic plasticity theoretically linked to memory formation 
(Bliss and Colinridge, 1993). It is believed that something like LTP occurs nat- 
urally in the brain during learning (see Martin and Morris, 2002 for review). 
Because drugs that interfere with the establishment of LTP also cause memory 
impairments in humans, many people believe that LTP serves as a good 
model for studying the neurobiology underlying the effects of drugs, like 
alcohol, on memory. 

In a typical LTP experiment, two electrodes are lowered into a slice of hip- 
pocampal tissue kept alive by bathing it in oxygenated artificial cerebral spinal 
fluid (ACSF). The technique takes full advantage of the fact that, in a slice of 
the hippocampus, information flow progresses in a very orderly fashion from 
cells in the cortex, to cells in the dentate gyrus, to cells in CA3, to cells in CAI, 
and then back out to the cortex. The first electrode is positioned near the axons 
coursing from CA3 to CAI. A small amount of current is passed through the 
first electrode, causing the neurons in this area to send signals to cells located 
in CAI. The second electrode, which is located in CAI, is then used to record 
the response of CAI neurons to the incoming signals. This initial response is 
referred to as the baseline response. Next, a specific pattern of stimulation 
intended to model the pattern of activity that might occur during an actual 
learning event is delivered through the first electrode. Now, when one presents 
the original stimulus delivered during baseline, the response detected from the 
cells near the second electrode is bigger (i.e., potentiated). In other words, as a 
result of the patterned input, cells in CAI are now more responsive to signals 
sent from cells in CA3. The potentiated response often lasts for a long time, 
hence the label long-tevm potentiation. 

Alcohol interferes with the establishment of LTP beginning at concentra- 
tions equivalent to those produced by consuming just one or two drinks 
(Blitzer et al., 1990). If sufficient alcohol is present in the ACSF bathing the 
slice of brain when the patterned stimulation is given, the response recorded 
later in CAI will not be bigger than it was during baseline. Similar to the rela- 
tive failure of alcohol to impair recall of previously established memories, 
alcohol does not disrupt the expression of LTP established prior to the appli- 
cation of the drug. 

One of the key requirements for the establishment of LTP in the hip- 
pocampus is that the NMDA receptor, a glutamate receptor subtype, becomes 
activated. Activation of the NMDA receptor allows calcium (Ca2+) to enter the 
cell, which sets off a chain of events leading to long-lasting changes in the 
structure and/or function of the cell. Alcohol interferes with the activation of 
the NMDA receptor, thereby preventing the influx of Ca2+ and the changes 
that follow. This is believed to be the primary mechanism underlying the 
effects of alcohol on the induction of LTP, though other transmitter systems are 
probably also involved (Schummers and Browning, 2001). 
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6. Alcohol Affects Adolescents and Adults Differently 

The available evidence suggests that adolescents are more vulnerable 
than adults to the affects of alcohol on learning and memory, though much 
more work needs to be done in this area. In rats, one task commonly used to 
assess learning and memory is called the Movvis zoatev maze task. This task 
requires rats to locate a platform submerged an inch or so beneath the surface 
of opaque water in a big circular tub. The ability to learn this task is very sensi- 
tive to changes in activity in the hippocampus, so it provides an easy way to 
assess whether drugs that disrupt hippocampal function also disrupt learning 
that is dependent on this structure. 

Markwiese et al. (1998) discovered that adolescent rats are much more 
vulnerable to alcohol-induced learning impairments in the water maze than 
adults. Subjects were trained to locate the submerged platform over a period of 
five days. Subjects were administered either saline, 1.0 or 2.0 g/kg alcohol 
prior to each of the five days of training. Adolescents exhibited learning 
impairments relative to saline-treated subjects at both doses. In contrast, adults 
were only impaired at the highest dose. 

It is difficult to determine whether adolescent humans, like adolescent 
rats, are more vulnerable than adults to the effects of alcohol on learning and 
memory. For obvious legal and ethical reasons, this research has not been car- 
ried out in young adolescent humans. However, one recent study suggests that 
people in their early twenties, at the trailing end of adolescence, are more vul- 
nerable to alcohol-induced memory impairments than those in their late twen- 
ties (Acheson et al., 1998). Subjects were tested using a variety of memory 
tasks, including the complex figure task. In this task, subjects are shown a line 
drawing and are required to reproduce the drawing immediately after it is 
shown to them (immediate recall) and then again twenty minutes later 
(delayed recall). When tested under placebo, all subjects performed similarly in 
both the immediate and delayed components of the task. However, when 
tested under alcohol (the equivalent of about 2-3 drinks), subjects in their early 
twenties performed worse than subjects in their late twenties on both compo- 
nents of the task. 

7. Potential Mechanisms Underlying the Age-Dependent Effects of 
Alcohol on Memory 

As discussed above, the hippocampus plays a central role in learning and 
memory. Several studies have revealed that alcohol affects hippocampal func- 
tion differently in adolescents and adults. For instance, it is quite clear that 
alcohol inhibits the induction of LTP (Swartzwelder et al., 1995a; Pyapali et al., 
1999) and NMDA receptor-mediated synaptic potentials (Swartzwelder et al., 
199513) more potently in hippocampal slices from adolescent rats than in 
those from adults. Such findings suggest that glutamatergic neurotransmission 
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in the hippocampus is uniquely inhibited by acute alcohol during periadoles- 
cent development. 

It also appears that the unique potency of alcohol against NMDA recep- 
tor-mediated synaptic activity is not restricted to the hippocampus. Using 
whole-cell recording techniques in slices of the retrosplenial cortex, we found 
that synaptically-evoked, NMDA receptor-mediated excitatory postsynaptic 
currents (EPSCs) were more powerfully inhibited by alcohol in cells from juve- 
nile rats than in those from adults (Li et al, 2002). Those findings illustrate three 
important points-developmental sensitivity of NMDA currents to alcohol 
exists outside the hippocampus, it is observable at the level of single neurons, 
and it is observable at alcohol concentrations as low as 5mM, roughly the 
equivalent of a single drink. 

In contrast to the uniquely powerful effects of alcohol against excitatory 
glutamatergic neurotransmission and learning in adolescence, the onset of 
sedation following alcohol administration is slower, and the magnitude of 
sedation smaller, in adolescent rats than in adult rats (Little et al., 1996; 
Swartzwelder et al., 1998; Silveri and Spear, 1998; Moy et al., 1998). Similarly, 
alcohol affects motor coordination less potently in adolescents than adults 
(White et al., 2002b;c). In humans, the sedative and motor incoordinating 
effects of alcohol can limit the amount of alcohol an individual consumes. That 
is, the individual might find him/herself incapacitated at some point during 
the evening and unable to continue drinking even if they desired to do so. The 
existing research regarding alcohol-induced sedation and motor impairments 
in adolescents and adults has all involved the use of rodents. If such findings 
extend to humans, the decreased vulnerability of adolescents to the sedative 
and motor impairing effects of alcohol might allow adolescents to continue 
drinking for longer periods of time than adults, and perhaps achieve much 
higher BACs, without becoming incapacitated. As we have seen, adolescents 
appear to be more vulnerable than adults to some of the cognitive impairments 
produced by alcohol. Thus, the reduced susceptibility to alcohol-induced seda- 
tion and motor incoordination, combined with an enhanced susceptibility to 
alcohol-induced cognitive deficits, could be a potentially very dangerous com- 
bination of effects. 

The neural mechanisms underlying the developmental differences in sen- 
sitivity to the sedative and motor impairing effects of alcohol are unclear, but 
are likely to involve GABA-mediated inhibition. The promotion of neuronal 
inhibition through enhancement of GABAA receptor activation is thought to be 
a primary mechanism of alcohol-induced sedation (Liljequist and Engel, 1982), 
and has been observed in many neural circuits and regions (Mereu and Gess, 
1985). Postnatal development of GABAA receptor-mediated neurotransmis- 
sion follows a linear course. In rats, after the polarity of GABAA receptor- 
mediated inhibition changes from depolarizing to hyperpolarizing by about 
postnatal day seven (Cherubini et al, 1991; Zhang et al, 1991), GABAA neuro- 
transmission develops steadily, reaching adult functional levels by about post- 
natal day 60 (Behringer et al, 1996; Xia and Haddad, 1992). Accordingly, during 
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the early adolescent period (postnatal days 28-36) levels of GABAA receptors 
increase markedly in a number of brain structures (Moy et al., 1998). Aguayo et 
a1 (2002) have shown a developmental sensitivity of the ability of alcohol to 
potentiate GABAA receptor function in tissue culture. They demonstrated that 
GABAA receptors in 12-day cultured hippocampal cells were not potentiated 
by alcohol, but if left in culture for seven more days, the cells developed alco- 
hol sensitivity. The mechanisms underlying this are not known. These findings 
are consistent with other studies that have demonstrated changes in the phar- 
macological sensitivity of GABAA receptor-mediated currents in hippocampal 
neurons across postnatal development (Kapur and MacDonald, 1996; 1999). 
Those studies demonstrated that GABAA receptor mediated IPSCs become 
progressively more sensitive to the effects of both diazepam and zolpidem 
across juvenile and periadolescent development, reaching adult levels of sensi- 
tivity by about postnatal day 50. 

These findings beg the question of whether the effects of alcohol on 
GABAA receptor function differ between adolescent and adult subjects. This 
has not as yet been definitively answered, but we have strong preliminary data 
suggesting that GABAA receptor-mediated inhibitory postsynaptic currents 
(IPSCs) in hippocampal CAI pyramidal cells become progressively more sensi- 
tive to alcohol between two and 16 weeks of age in the rat. This would be con- 
sistent with the behavioral findings described above indicating that juvenile 
and adolescent animals are markedly less sensitive to the sedating effects of 
acute alcohol than adults. 

8. Long-Lasting Consequences of Acohol Exposure: 
Age-Related Effects 

In addition to reacting differently to the acute, or initial, effects of alcohol, 
it appears that adolescents are also affected differently than adults by repeated, 
heavy drinking. Many adolescents engage in a pattern of chronic intermittent 
exposure (CIE) sometimes referred to as binge drinking. Chronic intermittent 
exposure is a special case of chronic alcohol administration that involves dis- 
crete, repeated withdrawals. There is compelling evidence that it is the repeated 
withdrawals from alcohol that are responsible for many of the CNS effects of 
chronic alcohol exposure. For example, in laboratory animals, repeated with- 
drawals from alcohol result in a higher rate of seizures during withdrawal than 
are observed after continuous exposure of the same duration (Becker and Hale, 
1993). The association of repeated withdrawals with withdrawal seizure suscep- 
tibility is also indicated in humans. In studies of alcohol detoxification, patients 
with a history of previous detoxifications were more likely to exhibit seizures 
during withdrawal (Brown et al, 1988). Although these data from human stud- 
ies are correlational, the convergence of these findings with those from animal 
models strongly suggests that discrete, repeated withdrawals from alcohol 
exposure presents a unique risk for subsequent neurobehavioral impairments. 
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Our most recent behavioral studies have shown what we believe is a 
striking, long-term effect of developmental alcohol exposure (White et al, 
2002~). We found that CIE treatment (5.0 g/kg IP, every 48 hrs for 20 days) 
during adolescence interferes with the normal increase in sensitivity to alco- 
hol-induced motor impairments that occurs between adolescence and adult- 
hood. As expected, under control conditions (i.e. repeated saline exposure), 
rats were more sensitive to the effects of alcohol on postnatal day 65 (young 
adulthood) then they had been on postnatal day 30 (adolescence). This is con- 
sistent with the previous reports that rats become more sensitive to the motor 
impairing effects of alcohol as they progress from adolescence to adulthood 
(White et al., 2002b). However, animals that received CIE during adolescence 
did not show the normal pattern of increased sensitivity to alcohol as they 
aged into adulthood. In these subjects, the impact of acute alcohol on motor 
coordination remained unchanged before, two days after, and 16 days after 
CIE treatment. In contrast to the effects of CIE in adolescents, CIE treatment 
during adulthood had little impact on the subsequent effects of alcohol on 
motor coordination. This suggests the possibility that the chronic exposure 
during adolescence may have "locked in" the adolescent insensitivity to alco- 
hol's sedative effects, or at least significantly delayed the normal progression 
to greater sensitivity in adulthood. 

Repeated alcohol withdrawals are also associated with subsequent cogni- 
tive deficits. For example, after repeated alcohol exposures, adult rodents 
exhibit impaired learning in an active avoidance paradigm (Bond, 1979). In 
addition, our preliminary data indicate that CIE treatment in adolescent rats 
results in exacerbated alcohol-induced learning deficits in adulthood (White et 
al, 2000). Adolescent and adult subjects with treated with CIE (5.0 g/kg, IP 
every 48 hrs for 20 days) and then trained on a spatial memory task. All sub- 
jects acquired the task at similar rates. However, when their memory was 
tested under acute alcohol (1.5 g/kg), subjects treated with CIE during adoles- 
cence performed more poorly than the other groups. Similar results have been 
observed in humans. Weissenborn and Duka (2003) assessed the impact of 
acute alcohol exposure on memory in college students. Those with a history of 
binge-pattern drinking performed more poorly while intoxicated than other 
subjects. In adult alcoholics, one of the most consistent clinical neuropsycho- 
logical findings is a deficit in anterograde, declarative memory. The severity of 
these enduring memory deficits has been positively correlated with the num- 
ber of alcohol withdrawals (Brown et al, 1988). Brown et al. (2000) observed 
that, among adolescents in an inpatient treatment facility, the presence of alco- 
hol withdrawal symptoms at intake was associated with impaired cognitive 
functions three weeks into the program. 

Cognitive impairments following repeated alcohol exposure and with- 
drawal may stem from neurotoxicity in the hippocampus and related struc- 
tures. A study by De Bellis et al. (2000) provides preliminary evidence that, in 
humans, alcohol abuse during adolescence is associated with a reduction in the 
volume of the hippocampus. The authors utilized magnetic resonance imagine 
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(MRI) to assess the size of the hippocampus in subjects with adolescent-onset 
alcohol use disorders and in normal control subjects. Hippocampal volumes 
were smaller in those who abused alcohol during adolescence, and the amount 
of apparent hippocampal damage increased as the number of years of alcohol 
abuse increased (i.e., the longer one abused alcohol, the smaller the hippocam- 
pus became). Total intracranial, cortical gray and white matter, corpus callo- 
sum and amygdala volumes did not differ between groups. Such data suggest 
that the adolescent hippocampus is sensitive to the neurotoxic effects of alco- 
hol, and that the earlier in adolescence one begins abusing alcohol, the greater 
the risk for producing hippocampal damage. However, whether adolescents 
are truly more vulnerable than adults to hippocampal damage following alco- 
hol exposure remains to be seen. 

Damage to the hippocampus following repeated alcohol exposure might 
stem from hyperactivity at NMDA receptors during alcohol withdrawal, which 
could allow intracellular Ca2+ levels to become neurotoxic. Repeated alcohol 
exposure results in an upregulation of NMDA receptors in several brain 
regions including the hippocampus (Grant et al, 1990; Hoffman and Tabakoff, 
1994; Snell et al, 1993). Calcium channels are also upregulated after chronic 
alcohol exposure (Dolin and Little, 1989). Chronic exposure is also related to 
increased excitotoxicity of cultured neurons (Crews and Chandler, 1993) and 
increased NMDA-mediated Ca2+ influx (Iorio et al, 1991; 1992). Thus, repeated 
alcohol exposure results in neuroadaptive changes that may increase the liabil- 
ity for excitotoxicity during withdrawal. 

As discussed above, the available evidence suggests that adolescents 
might be more vulnerable than adults to brain damage and, perhaps, long-last- 
ing cognitive deficits following alcohol exposure. Given the potential role of 
hippocampal neurotoxicity in these effects, it is logical to speculate that adoles- 
cents might be more vulnerable than adults to hippocampal dysfunction fol- 
lowing repeated periods of intoxication and withdrawal. However, our most 
recent studies have failed to show differential neuronal death or neurophysio- 
logical indices of pathology after binge-pattern alcohol exposure in adolescent 
rats. For example, we have done a series of experiments in which animals were 
exposed to doses of 5.0 g/kg of alcohol (IP) in various patterns: once per day 
for six days, once per 48 hours for four days, and twice per day for five days. 
Some of the groups were exposed during adolescent development, and some 
during early adulthood. The animals were perfused transcardially 1-3 days 
after the last alcohol treatment, and the brains were sectioned for subsequent 
staining with Flouro-Jade B (FJ-B), a marker for dying neurons. In no instance 
did we observe significant FJ-B staining, suggesting that at least with these rel- 
atively mild patterns of alcohol exposure there was no indication of frank neu- 
ronal death in rats of any of the ages tested. 

As detailed above, our preliminary data suggest that binge-pattern alco- 
hol exposure (CIE) during adolescence, but not adulthood, enhances vulnera- 
bility to alcohol-induced spatial memory impairments later in life (White et al., 
2000). These behavioral findings suggested the possibility that the hippocampi 
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of the animals that received CIE during adolescence may have been damaged 
in ways that would diminish the capacity for activity-induced synaptic plastic- 
ity and render these circuits more vulnerable to the acute effects of alcohol. 
Therefore, one week after the behavioral testing, we sacrificed the animals and 
prepared hippocampal slices to study the impact of alcohol on the induction of 
long-term potentiation (LTP) in area CAI. We found no effect of earlier inter- 
mittent alcohol treatment on LTP induction, amplitude, or maintenance in 
slices from animals in either age group, with or without alcohol (20 mM) added 
to the ACSF. While this does not fully address the question of long-term effects 
of intermittent alcohol exposure during adolescence on hippocampal function, 
it at least suggests that our current model of CIE produced no profound com- 
promises of baseline LTP induction or the vulnerability of these circuits to 
acute alcohol exposure. 

In similar studies we also found no effect of chronic intermittent alcohol 
exposure on epileptogenesis in hippocampal area CA3. Four treatment groups 
were prepared: CIE during adolescence, CIE during early adulthood, saline 
during adolescence, and saline during early adulthood. Beginning at either 
postnatal day 30 or 70 the animals got 5.0 g/kg of alcohol (or saline) I.P. every 
other day for 30 days. Twenty-four hours after the last alcohol or saline dose, 
the animals were sacrificed and hippocampal slices prepared. We recorded 
evoked, extracellular responses from area CA3 in two slices from each animal. 
In one slice we measured pharmacologically isolated, NMDA receptor-medi- 
ated population excitatory postsynaptic potentials (NMDA pEPSPs), and in the 
other we recorded spontaneous epileptiform bursts generated after bath appli- 
cation of 7.0 mM K+. Alcohol pretreatment did not influence the induction or 
amplitude of NMDA pEPSPs in area CAI in either age group, or did it influ- 
ence the time to the initial burst, the number of bursts, nor the duration of indi- 
vidual bursts in area CA3. Thus it does not appear that intermittent alcohol 
exposure during adolescence or early adulthood influences hippocampal exci- 
tatory responsiveness 24 hours after the last exposure. 

The above negative findings strongly suggest that the long-term behav- 
ioral changes observed following CIE treatment in adolescence likely involve 
very subtle changes in neuronal circuits that do not reveal themselves 
through gross measures like LTP or epileptogenesis in the hippocampus. 
Alternatively, the changes in brain organization and function that underlie 
the behavioral effects might simply take place in regions that have not yet 
been thoroughly examined. 

9. Summary 

As detailed in this brief review, there is now clear evidence that adoles- 
cence represents a unique stage of brain development. Changes in brain organ- 
ization and function during adolescence are widespread, and include intense 
rewiring in the frontal lobes and other neorcortical regions, as well as changes 
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in a litany of subcortical structures. Recent research suggests that, because of 
these changes in brain function, drugs like alcohol affect adolescents and 
adults differently. The available evidence, much of it from research with animal 
models, suggests that adolescents might be more sensitive than adults to the 
memory impairing effects of alcohol, as well as the impact of alcohol on the 
brain function that underlies memory formation. For instance, when treated 
with alcohol, adolescent rats perform worse than adults in spatial learning 
tasks that are known to require the functioning of the hippocampus. Alcohol 
disrupts hippocampal function, and does so more potently in adolescents than 
adults. In contrast, adolescents appear to be far less sensitive than adults to 
both the sedative and motor impairing effects of alcohol. While research on this 
topic is still in its infancy, the findings clearly suggest that adolescence repre- 
sents a unique stage of sensitivity to the impact of alcohol on behavior and 
brain function. 
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1. Introduction 

Alcohol use is common during the ages of 13 to 18, the stage commonly 
referred to as adolescence. An annual survey of US.  high school students 
revealed that in 2002,18% of 10th graders and 30% of 12th graders reported get- 
ting drunk in the past month (Johnston, O'Malley, & Bachman, 2003). Approxi- 
mately 6% of high school students meet diagnostic criteria for alcohol abuse or 
dependence (Rohde, Lewinsohn, & Seeley, 1996a). The leading cause of death for 
teenagers is unintentional injury, primarily related to motor vehicle accidents 
(National Center for Health Statistics, 1999), and 20% of all traffic crashes of 16- to 
20-year-olds involve alcohol (Yi, Williams, & Dufour, 2001). Drinking is associated 
with even greater risks of traffic accidents for youths than adults, and adolescent 
drivers are more likely than adults to get into accidents at lower blood alcohol 
concentrations (Yi et al., 2001), likely due to less driving experience (Hingson, 
Heeren, & Winter, 1994; Yi et al., 2001). Nonetheless, only 52% of 10th graders per- 
ceive a great risk in binge drinking each weekend (Johnston et al., 2003). 

Despite the prevalence of alcohol use and related disorders in adoles- 
cence, we are just beginning to understand how protracted alcohol con- 
sumption during youth affects brain development and cognition. Central 
nervous system abnormalities have clearly been observed in adults with 
chronic heavy drinking histories (Grant, 1987; Nixon & Parsons, 1991; 
Nixon, Paul, & Phillips, 1998; Pfefferbaum et al., 2001; Pfefferbaum, Lim, 
Desmond, & Sullivan, 1996; Pfefferbaum et al., 1995; Pfefferbaum, Sullivan, 
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Rosenbloom, Mathalon, & Lim, 1998; Pfefferbaum, Sullivan, Hegehus et al., 
2000; Ryan & Butters, 1988; Sullivan, Desmond, Lim, & Pfefferbaum, 2002; 
Sullivan et al., 2003), but it is less clear how adolescents may be differentially 
affected. Understanding the neuromaturational implications of adolescent 
alcohol use disorders (AUD) is critical, since maladaptive patterns of use 
during continued development could limit educational, occupational, and 
social opportunities. 

Substantial neuromaturation continues throughout adolescence (see Fig- 
ure 1). Structural magnetic resonance imaging studies have described 
decreases in gray matter volume and density during adolescence, particularly 
in frontal and parietal brain regions (Giedd et al., 1999; Giedd et al., 1996; Jerni- 
gan, Trauner, Hesselink, & Tallal, 1991; Pfefferbaum et al., 1994; Sowell et al., 
2003; Sowell, Thompson, Holmes, Batth et al., 1999; Sowell, Thompson, 
Holmes, Jernigan, & Toga, 1999), which may underlie cognitive maturation 
(Sowell, Delis, Stiles, & Jernigan, 2001). Myelination continues throughout ado- 
lescence and young adulthood (Courchesne et al., 2000; Giedd et al., 1999; 
Giedd et al., 1996; Pfefferbaum et al., 1994; Yakovlev & Lecours, 1967) and is 
thought to be related to increases in cognitive efficiency. Stages of increased 
cerebral blood flow support periods of rapid brain growth (Epstein, 1999). 
Synaptic pruning occurs until mid-adolescence, based in part on environmen- 
tal stimulation (Huttenlocher, 1990; Huttenlocher & Dabholkar, 1997), resulting 
in decreased energy requirements and diminished glucose metabolism 
(Chugani, 1998). Changes in functional activity are indicative of regional spe- 
cialization and maturation (Casey, Giedd, & Thomas, 2000; Klingberg, Forss- 
berg, & Westerberg, 2002; Luna et al., 2001). 

I Adolescence 

Prenatal Post-birth Age 

Figure 1. Neuromaturational processes during adolescence. Note that synaptic refine- 
ment and myelination continue at significant rates during the adolescent years. 
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2. Neurocognition in Adolescents with Alcohol Use Disorders 

Neuropsychological studies of adults with AUD have consistently 
revealed visuospatial, executive functioning, psychomotor, and memory 
impairments (Grant, 1987); however, it is unclear whether teenagers might be 
differentially affected by protracted alcohol consumption. Few studies have 
examined neurocognition in adolescents with AUD, but have generally 
demonstrated some functional decrements. An early neuropsychological study 
recruited teens with AUD from treatment centers, and demonstrated subtle 
deficits in verbal skills among youths with AUD compared to non-abusing 
controls, as well as problem solving errors among girls with AUD relative to 
control girls (Moss, Kirisci, Gordon, & Tarter, 1994). Tarter and colleagues 
(Tarter, Mezzich, Hsieh, & Parks, 1995) examined cognition among 106 female 
youths with AUD, most of whom met criteria for other substance use disorders 
as well. Compared to 74 control girls, those with AUD performed poorly in 
several domains, including language, attention, perceptual efficiency, general 
intelligence, and academic achievement (Tarter et al., 1995). 

In a series of studies, our group assessed AUD youths recruited from alco- 
hol and drug treatment facilities and non-abusing control teens matched for gen- 
der, age, socioeconomic status, and family history of substance use disorders. 
Similar to findings with adults (Grant, 1987), youths with AUD showed a 10% 
deficit in the ability to retrieve verbal and nonverbal information 3 weeks after 
detoxification compared to control teens (Brown, Tapert, Granholm, & Delis, 
2000). We followed these youths longitudinally, and tested them again 4 and 8 
years after leaving treatment (Tapert & Brown, 199913; Tapert, Granholm, Leedy, 
& Brown, 2002). Among those who continued substance involvement after treat- 
ment, alcohol and drug withdrawal symptoms experienced during the follow- 
up period predicted poorer visuospatial functioning at 4 and 8 years after 
treatment discharge (Tapert & Brown, 199913; Tapert, Granholm, Leedy et al., 
2002). Further, greater cumulative lifetime alcohol experiences predicted poorer 
attention functioning 8 years after treatment, and alcohol use following treat- 
ment was associated with poorer working memory scores at the &year follow- 
up (Tapert, Granholm, Leedy et al., 2002). These predictions remained significant 
even after excluding youths who had drunk heavily (14 drinks/occasion for 
females, 1 5  drinks for males) and used other substances in the 28 days prior to 
testing. Together, these studies suggest that heavy alcohol involvement during 
adolescence is associated with cognitive deficits that may worsen as heavy 
drinking continues. 

3. Brain Structure in Adolescents with Alcohol Use Disorders 

The recent advent of non-invasive neuroimaging techniques has pro- 
vided unique opportunities to examine the influence of chronic alcohol use on 
brain structure and function in adolescents. De Bellis and colleagues used 
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magnetic resonance imaging (MRI) to quantify volumes of several brain struc- 
tures among youths ages 13 to 21 (De Bellis et al., 2000). Those with adolescent- 
onset AUD had reduced hippocampal volumes, but similar cortical gray and 
white matter, amygdala, and corpus callosum sizes compared to controls. We 
used diffusion tensor imaging to investigate corpus callosum microstructure 
integrity among 8 teenagers with AUD and 8 non-abusing controls (Tapert, 
Theilmann, Schweinsburg, Yafai, & Frank, 2003). All participants were free 
from psychiatric disorders, and had limited experience with other drugs. Pre- 
liminary results indicated that AUD youths exhibit subtle white matter abnor- 
malities, particularly in the splenium of the corpus callosum. Thus, although 
adolescents with AUD show normal corpus callosum volumes (De Bellis et al., 
2000), subtle abnormalities in white matter microstructure may represent the 
beginnings of the more profound disruption that is observed in chronic heavy 
drinking adults (Pfefferbaum & Sullivan, 2002; Pfefferbaum, Sullivan, Hedehus 
et al., 2000). 

4. Brain Function in Adolescents with Alcohol Use Disorders 

Functional changes have also been demonstrated among youths with 
AUD. Alcohol dependent young women ages 18-25 who started drinking 
heavily during adolescence showed significantly diminished frontal and 
parietal functional MRI (fMRI) response as well as less accurate performance 
during a spatial working memory task relative to demographically similar 
controls (Tapert et al., 2001). We used the same paradigm to examine brain 
activation among 19 teenagers with little alcohol experience and 15 teens 
with AUD but without histories of other psychiatric disorders or heavy drug 
use. In contrast to our findings with young adult women, AUD boys and girls 
showed increased parietal response during spatial working memory com- 
pared to control teens, despite similar task performance (Tapert et al., in 
press) (see Figures 2 and 3). This suggests that in the early stages of AUD, the 
brain may be capable of compensating for subtle alcohol-induced neuronal 
disturbances by recruiting additional resources, resulting in more intense and 
widespread activation. The fMRI findings among young adult women sug- 
gest that as heavy drinking continues, neural injury may increase (Fein et al., 
1994; Schweinsburg et al., 2001), the brain may no longer be able to counter- 
act such disruption of neuronal functioning, and behaviors may begin to 
show signs of impairment. 

Functional neuroimaging investigations have described neural response to 
alcohol cue exposure among adults with AUD (George et al., 2001). We exam- 
ined the neural substrates of cue reactivity in 15 teenagers with AUD and 15 
demographically similar non-abusing teens (Tapert, Cheung et al., 2003). During 
fMRI acquisition, teens were shown pictures of alcoholic beverage advertise- 
ments and visually similar non-alcoholic beverage ads. The images presented 
were individualized for each teen based on drinking experiences 
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Figure 2. AUD youths showed increased parietal response during spatial working 
memory compared to control teens, despite similar task performance. These are axial 
slices showing significant clusters of blood oxygen level dependent response to spatial 
working memory relative to vigilance in control teens (n=19; top row) and AUD teens 
(n=15; bottom row). White clusters indicate regions of greater spatial working memory 
response; black clusters represent areas of greater baseline (simple vigilance) response; 
cluster p<.05, volume >943 microliters. 

and preference in order to ensure familiarity with cues. Compared to control 
youths, teens with AUD demonstrated increased brain response to alcohol pic- 
tures in many brain regions, especially areas associated with emotion, visual 
processing, and reward circuitry. Although family history of AUD was also 
influential in both groups, personal alcohol use was a stronger predictor of 
brain response to alcohol cues. Moreover, AUD teens reporting greater 
monthly alcohol consumption and more intense desires to drink showed the 
greatest extent of neural response to the alcohol advertisements. Given the 
strong neural response to alcohol beverage advertisements among teens with 
AUD, it is possible that these media images may influence continued drinking 
among teens with alcohol problems, and may interfere with effective coping 
strategies in youths attempting to stop using. 
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Figure 3. These are axial slices showing the statistical comparison between AUD and 
control teens in spatial working memory brain response. White clusters represent 
regions where AUD teens had less spatial working memory response than controls; 
black clusters indicate where AUD teens had greater spatial working memory response 
than controls; cluster p<.05, volume >943 microliters. 

5. Developmental Considerations 

5.2. Age of Onset of Alcohol Use Disorder 

It remains unclear whether adolescent brains are more vulnerable to tox- 
ins, or if they are more plastic and able to recover from insult. Adults with ado- 
lescent-onset AUD show similar regional cerebral blood flow abnormalities as 
those with adult-onset AUD, suggesting that age of onset may not be an impor- 
tant predictor of neural dysfunction (Demir, Ulug, Lay Ergun, & Erbas, 2002). 
However, others have found that adults with early onset AUD show more pro- 
nounced cognitive deficits than those with late onset AUD, despite younger 
age at the time of assessment (Pishkin, Lovallo, & Bourne, 1985). Further 
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research, including longitudinal studies, will be needed to definitively answer 
this important question. 

5.2. Gender DifSerences in  Adolescents with Alcohol Use Disorders 

Studies in adults have suggested that females may be more susceptible to 
alcohol-related brain injury than males (Hommer, Momenan, Kaiser, & Rawl- 
ings, 2001; Schweinsburg et al., 2003), which could be due to hormonal fluctua- 
tions, differences in alcohol metabolism, or gender-specific drinking patterns. 
Some evidence has mounted suggesting that adolescent girls suffer greater alco- 
hol-related neurocognitive deficits than adolescent boys. Girls with AUD show 
more perseveration errors than non-abusing girls, while boys with AUD show 
fezuev perseverative errors than control boys, suggesting that this component of 
frontal lobe functioning may be more adversely affected by heavy alcohol use in 
girls (Moss et al., 1994). A longitudinal study evaluated the influence of gender 
on the extent to which substance use affects neuropsychological performance in 
70 adolescents followed 8 years into young adulthood. Young women demon- 
strated more adverse cognitive effects related to alcohol and other drug use, 
especially in working memory and visuospatial functioning, whereas young 
men showed a greater relationship between verbal learning and substance 
involvement. Heavy marijuana use was associated with poorer cognitive func- 
tioning in males during mid-adolescence, while protracted marijuana use was 
associated with significant neurocognitive decrements in females by young 
adulthood (Tapert & Brown, 1999a). Overall, significant cumulative effects were 
observed, and more alcohol withdrawal and hangover experiences were associ- 
ated with poorer performance in both young males and females (Tapert, 
Granholm, Leedy, & Brown, 2002), but this effect was stronger in females 
(Tapert & S. A. Brown, 1999a). 

Our recent fMRI investigations have observed increased brain response 
during a spatial working memory task among both adolescent boys and girls 
with AUD compared to gender-matched control teens. However, the magni- 
tude of response change was larger in females, possibly indicating that girls 
with AUD may be more vulnerable to alcohol-related neural dysfunction than 
boys on a memory for locations task (Caldwell, Schweinsburg, Nagel, Barlett, 
Brown, & Tapert, in preparation). Girls with AUD in this study typically 
attained higher blood alcohol concentrations than boys with AUD, which 
could explain the apparent greater functional abnormalities among alcohol- 
involved girls. Gender differences in fMRI response may also reflect disrupted 
brain development. Sexually dimorphic adolescent neuromaturation may be 
related in part to hormonal changes beginning in puberty (De Bellis et al., 2001; 
Giedd et al., 1999). Heavy alcohol consumption during this time may lead to 
hormonal dysregulation, which could ultimately influence neural develop- 
ment and functioning. Gender-specific alcohol-induced hormonal alterations 
may influence neurocognitive insult among teens with AUD, but further 
research will be needed to confirm these initial findings. 
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6. Neural Risk Factors 

When studying alcohol-related neural sequelae, it is important to con- 
sider other sources of abnormalities that predate the onset of heavy drinking. 
Two such factors are familial alcoholism and personal comorbid psychopathol- 
ogy, both which are risk factors for developing AUD and have been associated 
with unique neurocognitive features. 

6.1. Family Histo y ofAlcohol Use Disorders 

Youths with family histories of AUD have shown neuropsychological dif- 
ferences compared to youths without such family histories in numerous stud- 
ies, regardless of personal substance intake and controlling for maternal 
drinking during pregnancy. Adolescent males with family histories of AUD 
who do not personally abuse alcohol or other drugs commonly perform worse 
on tests of language functioning and academic achievement (Hegedus, Alter- 
man, & Tarter, 1984; Najam, Tarter, & Kirisci, 1997; Peterson, Finn, & Pihl, 1992; 
Poon, Ellis, Fitzgerald, & Zucker, 2000; Sher, Bartholow, & Wood, 2000; Tapert 
& Brown, 2000; Tarter, Hegedus, Winsten, & Alterman, 1984), organization of 
new information (Peterson et al., 1992), executive cognitive functioning (Gian- 
cola, Martin, Tarter, Pelham, & Moss, 1996; Harden & Pihl, 1995), perseveration 
(Giancola, Peterson, & Pihl, 1993), working memory (Corral, Holguin, & 
Cadaveira, 1999; Harden & Pihl, 1995; Ozkaragoz, Satz, & Noble, 1997), non- 
verbal memory (Sher, Walitzer, Wood, & Brent, 1991), visuospatial skills 
(Aytaclar, Tarter, Kirisci, & Lu, 1999; Berman & Noble, 1995; Corral et al., 1999; 
Ozkaragoz et al., 1997; Ozkaragoz & Noble, 1995; Sher et al., 1991), and atten- 
tion (Tapert & Brown, 2000; Tarter, Jacob, & Bremer, 1989). However, other 
studies have not found neurocognitive differences between individuals with 
and without family histories of AUD (Finn & Justus, 1999; Schuckit, Butters, 
Lyn, & Irwin, 1987). 

Multigenerational transmission of alcohol dependence (Conrod, Pihl, & 
Ditto, 1995; LeMarquand, Benkelfat, Pihl, Palmour, & Young, 1999; Peterson et 
al., 1996; Pihl & Bruce, 1995), high familial density (Hill, Shen, Lowers, & 
Locke, 2000), paternal comorbid antisocial personality disorder (Poon et al., 
2000), early age of alcoholism onset in the father (Tarter et al., 1989), active 
paternal alcoholism (Ozkaragoz et al., 1997), and certain genotypic features 
(Berman & Noble, 1995) have each increased the strength of the relationship 
between family history of AUD and neuropsychological functioning. For 
example, Poon and colleagues subtyped sons of alcohol dependent men 
according to the presence of antisocial personality disorder in the father, and 
found modest differences in full scale IQ and attention measures compared to 
sons of alcoholic but non-antisocial personality disordered men (Poon et al., 
2000). In contrast, Schuckit and colleagues found no differences on neuropsy- 
chological testing or body sway indices between sons of alcoholics and sons of 
nonalcoholics after excluding families of fathers with antisocial personality dis- 
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order (Schuckit et al., 1987). D2 dopamine receptor alleles were considered in 
an examination of visuospatial performance in youths with family histories of 
alcoholism (Berman & Noble, 1995). Sons of active alcoholics were likely to 
have polymorphisms and to perform poorly on a visuoperceptual task with 
minimal motor and verbal demands. The authors raised the possibility that 
visuospatial deficits previously reported in alcoholics may predate the onset of 
heavy drinking (Berman & Noble, 1995). 

We compared the neuropsychological functioning of non-abusing (n=50) 
and alcohol and drug dependent adolescents (n=101) with and without family 
histories of alcohol dependence. Substance dependent adolescents were tested 
in inpatient alcohol and drug abuse treatment programs after 3 weeks of absti- 
nence. Participants were 44% female, ages 13 through 18, and had no histories 
of serious head injury or neurological disorder. Results suggested that sub- 
stance involvement interacted with family history of alcohol dependence to 
predict language and attention functioning. Adolescents without personal or 
family histories of substance use disorders performed better than all other ado- 
lescents, and the pattern of results suggested that family history of alcohol 
dependence and adolescent substance use are separate risk factors for poorer 
neuropsychological performance in youth (Tapert & Brown, 2000). 

In addition to neuropsychological deficits, neurophysiological abnormali- 
ties have been found in youths with family histories of AUD (Begleiter, Porjesz, 
& Bihiari, 1987; Pihl & Bruce, 1995; Pihl, Peterson, & Finn, 1990; Tarter, Hege- 
dus, Goldstein, Shelly, & Alterman, 1984). The P3 component of the event- 
related potential is an indicator of rapid shifts in allocation of cognitive 
resources, and P3 amplitude and latency in response to visual and auditory 
stimuli appear highly heritable (Almasy et al., 1999). Children and adults with 
familial alcoholism commonly show a reduced P3 amplitude (Begleiter, Por- 
jesz, Bihari, & Kissin, 1984; Porjesz et al., 1998). This feature is most consis- 
tently displayed in individuals with family histories of alcoholism who are 
under age 18, and after this age, family history effects diminish, suggesting an 
inherited developmental lag (Polich, Pollock, & Bloom, 1994). Girls with multi- 
generational family histories of alcohol dependence have shown greater delays 
than girls with only an alcohol dependent father (Holguin, Corral, & Cadav- 
eira, 1998), and adolescent females with a family history of alcoholism show 
increased fast beta power and decreased theta power in left frontal regions 
(Bauer & Hesselbrock, 2002). Because electroencephalogram patterns are 
highly heritable and related to extraverted personalities, these studies may 
point to mechanisms whereby innate characteristics contribute to drinking 
practices (Wall, Schuckit, Mungas, & Ehlers, 1990). 

Abnormalities in the cerebellum and basal ganglia have been implicated 
in youths with familial alcoholism, evidenced by delayed maturation of pos- 
tural sway (Hill, Shen, Locke et al., 2000; Hill, Shen, Lowers et al., 2000). Brain 
volumes were compared between 17 youths with dense family histories of 
alcoholism and 17 age-, gender-, and IQ-matched controls. Those with positive 
family histories evidenced smaller right amygdala volumes than low-risk con- 
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trols, which correlated with P3 amplitudes. As amygdala volumes generally 
increase during adolescence, the authors suggest that this indicates a develop- 
mental delay in youths with familial alcoholism (Hill et al., 2001). In contrast, 
family history of AUD does not appear to moderate the relationship between 
personal drinking and cerebral metabolic abnormalities in older adults (Adams 
et al., 1998). Taken together, these studies indicate that subtle neural abnormal- 
ities may underlie the heritable aspects of AUD (Begleiter & Porjesz, 1999; Pihl 
& Peterson, 1996). However, some studies suggest that family history of AUD 
primarily affects brain functioning in individuals with conduct disorder, anti- 
social personality disorder, sensation seeking, behavioral undercontrol, diffi- 
cult temperament, or poor impulse control (Bauer & Hesselbrock, 1999a, 199913; 
Schuckit, 1998; Schuckit & Smith, 1997; Tarter, Alterman, & Edwards, 1985). 
Understanding these brain characteristics helps us to appreciate the brain 
abnormalities that may be produced by personal alcohol involvement as 
opposed to features that are attributable to pre-drinking risk factors. 

6.2. Comovbid Disovdevs 

Conduct disorder refers to a "repetitive and persistent pattern of behavior 
in which basic rights of others, age-appropriate societal norms, or rules are vio- 
lated" (American Psychiatric Association, 1994), and it occurs in 2-16% of the 
population (Cohen et al., 1993; Lahey et al., 1998; Rohde, Lewinsohn, & Seeley, 
199613; Zoccolillo, 1993). Conduct disorder and related circumstances (e.g., juve- 
nile delinquency, antisocial personality disorder, disruptive behavior disorders, 
neurobehavioral disinhibition) have been associated with an increased risk of 
alcohol and other drug use disorders (Tarter et al., 2003), as well as neurocogni- 
tive disadvantages. These youths tend to perform poorly on academic achieve- 
ment (Fuerst & Rourke, 1993) and IQ (Moffitt & Silva, 1988a) tests, and are more 
likely to demonstrate higher Performance IQ than Verbal IQ (Dgry, Toupin, 
Pauze, Mercier, & Fortin, 1999; Haynes & Bensch, 1981; Lynam, Moffitt, & 
Stouthamer-Loeber, 1993; Moffitt, 1993; Prentice & Kelly, 1963; West & Farring- 
ton, 1973). Recent studies have shown poor performances on nonverbal tests as 
well (Toupin, DQy, Pauze, Mercier, & Fortin, 2000). Executive cognitive func- 
tioning robustly discriminates adolescents with and without conduct disorder 
(Deckel, Bauer, & Hesselbrock, 1995; Giancola, Mezzich, & Tarter, 1998a, 199813; 
Skoff & Libon, 1987; Wolff, Waber, Bauermeister, Cohen, & Ferber, 1982). In par- 
ticular, impaired functioning was noted on tests requiring sequencing, cognitive 
flexibility, selective attention, and initiating planned strategies, including non- 
verbal tests (Brickman, McManus, Grapentine, & Alessi, 1984; Moffitt & Henry, 
1989; Moffitt & Silva, 198813; White et al., 1994). 

Conduct disorder and related conditions have been related to neuro- 
chemical and autonomic anomalies, such as lower resting heart rates (Dela- 
mater & Lahey, 1983; Raine & Jones, 1987), abnormal P3 amplitudes (Raine & 
Venables, 1987), and diminished skin conductance response (Delamater & 
Lahey, 1983; Garralda, Connell, & Taylor, 1991; Raine, Venables, & Williams, 
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1990a, 1990b). Aggressive delinquents tend to exhibit lower levels of serotonin 
(Kruesi et al., 1992; Kruesi et al., 1990; Virkkunen, De Jong, Bartko, Goodwin, 
& Linnoila, 1989) and cortisol (McBurnett, Lahey, Rathouz, & Loeber, 2000), 
suggesting a reduced arousal level. Overall, youths with neurobehavioral dis- 
inhibition are not only at risk for developing AUD, but are also likely to 
exhibit neurocognitive and other CNS functioning weaknesses. Recent event- 
related potential studies have suggested that P3 abnormalities previously 
associated with family history of AUD may be accounted for by conduct dis- 
order (Bauer & Hesselbrock, 1999a, 199913; Bauer, 1997). In particular, boys 
with histories of rule violations show a delay in maturation of frontal P3 
amplitude (Bauer & Hesselbrock, 2003). These findings are supported by 
demonstrations of abnormal serotonin and cortisol levels that relate more to 
conduct disorder, aggression, or behavioral disinhibition than to familial alco- 
hol dependence (Soloff, Lynch, & Moss, 2000; Twitchell, Hanna, Cook, Fitzger- 
ald, & Zucker, 2000; Virkkunen & Linnoila, 1997). In summary, conduct 
disorder is associated with several neurocognitive abnormalities as well as 
increased risk of AUD, and, as many youths with AUD have conduct disorder, 
it is important to consider the neural features unique to conduct disorder. 

Internalizing disorders have also been associated with alterations in cog- 
nitive performance and brain functioning in adolescents. In an electroen- 
cephalogram study of adolescent females, depression was associated with 
increased alpha power in right frontal brain regions (Bauer & Hesselbrock, 
2002). Youths with familial alcoholism often show a low amplitude P3b compo- 
nent of the event-related potential, which has a slow rate of change during ado- 
lescence. However, in girls, this neurophysiological developmental pattern is 
also associated with childhood internalizing and externalizing psychopathol- 
ogy as well as psychiatric diagnoses in young adulthood (Hill & Shen, 2002). 

7. Potential Confounds 

In investigating the effects of alcohol use on brain functioning in adoles- 
cent humans, several potentially confounding factors must be considered. As 
described previously, some of the major risk factors for developing AUD, such 
as familial alcoholism and conduct disorder, are associated with some neural 
abnormalities. Other conditions related to these risk factors or to indirect con- 
sequences of drinking that carry neurocognitive implications will be briefly 
discussed. Youths with genetic vulnerabilities for AUD may have been exposed 
to alcohol prenatally, and fetal alcohol exposure has been linked to a range of 
neurocognitive deficits and brain abnormalities that persist throughout adoles- 
cence and beyond (Mattson, Schoenfeld, & Riley, 2001; Sowell et al., 2002). 
Traumatic brain injury, which intoxicated youths incur at elevated rates, pro- 
duces significant neurocognitive problems (Verger et al., 2001). 

As reviewed above, youths with AUD are more likely to have other psy- 
chiatric disorders, which may predate the onset of problem drinking or occur 
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later, sometimes induced by substance use. Adolescents with alcohol or other 
drug use diagnoses are more likely to report psychiatric symptoms, espe- 
cially depression and eating disorders for girls, and conduct disorder for 
boys. Furthermore, boys and girls with substance use disorders are more 
likely to report psychotic symptoms such as hallucinations and delusions 
than youths without substance use disorders (Shrier, Harris, Kurland, & 
Knight, 2003). Mood, disruptive behavior, and psychotic disorders whether 
primary or secondary to substance use disorders, are all associated with neu- 
rocognitive impairments. 

A particularly tricky complication in studying the effects of alcohol on 
brain functioning is that teenagers who drink tend to use other drugs and nico- 
tine, making it difficult to disentangle the unique effects of alcohol. Use of mari- 
juana, stimulants (e.g., methamphetamine, methylenedioxymethamphetamine 
(MDMA or ecstasy)), inhalants, and dissociative drugs (e.g., phencyclidine 
(PCP)) have all been associated with neurocognitive decrements in adolescents 
(Kucuk et al., 2000; Tapert & Brown, 1999), although most studies have been 
small, or participants were polysubstance users and relationships between per- 
formance and drug use were inferred statistically. Nicotine has also been associ- 
ated with subtle abnormalities in youth, and may possibly potentiate adverse 
cognitive effects of alcohol (Santerre et al., 2002; S. Tapert, Myers, Tomlinson, & 
Brown, 1999). 

8. Recovery 

In summary, we have reviewed that chronic heavy alcohol use during 
adolescence is associated with poorer performance on tasks requiring verbal 
and nonverbal learning and retrieval, attention, visuospatial functioning, and 
executive functioning. Additionally, subtle abnormalities have been detected 
by volumetric, diffusion, and functional brain imaging techniques in abstinent 
adolescents with histories of heavy alcohol involvement. However, it remains 
uncertain if these difficulties will repair with sustained abstinence, and, if so, 
how much sobriety is required until performance and brain integrity measures 
resume pre-drinking levels. Adults with histories of chronic heavy drinking 
have been shown to improve after extended abstinence on neuropsychological 
testing (Brandt, Butters, Ryan, & Bayog, 1983), magnetic resonance spec- 
troscopy (Schweinsburg et al., 2000), and brain volume indices (Pfefferbaum et 
al., 1995). However, it remains to be seen if recoverability of brain integrity and 
cognitive function might be easier in youth, whose brains are more plastic, or if 
recovery is less likely because neurotoxic insult may have adversely affected 
the neuromaturational course. 

The relationship between neurocognition and treatment outcome is com- 
plex, as thinking abilities appear to influence subsequent substance involve- 
ment. In adolescents treated for substance use disorders, a broader coping 
skills repertoire significantly predicted less alcohol and other drug use after 
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treatment for those with lower levels of cognitive functioning, while coping 
skills did not predict outcomes for youths with higher levels of cognitive func- 
tioning (Tapert, Brown, Myers, & Granholm, 1999). In contrast, for youths with 
above average language skills, having more favorable alcohol expectancies 
predicted more substance use and dependence symptoms after treatment, 
while expectancies played a smaller role for young people with lower levels of 
language ability (Tapert, McCarthy, Aarons, Schweinsburg, & Brown, 2003). 
For adolescents who have not yet developed alcohol or other drug use prob- 
lems, poorer functioning on neuropsychological tests of attention predicted 
greater alcohol and other drug use and dependence symptoms 8 years after 
assessment, above and beyond effects accounted for by baseline substance 
involvement, family history of AUD, conduct disorder, gender, education, and 
learning disabilities (Tapert, Baratta, Abrantes, & Brown, 2002). This series of 
studies suggests that youths' cognitive functioning level is important to assess 
during alcohol and other drug treatment, and that those with poorer scores on 
neurocognitive tests may be more likely to succeed if relatively concrete and 
practical coping responses are thoroughly imparted. Young people with strong 
language skills are also at risk for relapse, particularly if expectations for posi- 
tive effects of drinking are strong, and they may benefit from alcohol 
expectancy challenge programming (Wiers et al., 2003). As youths with poor 
attention skills appear at risk for initiating problematic alcohol and other drug 
involvement, prevention programs may be more influential if designed to be 
effective for those with compromised concentration and processing abilities. 

9. Conclusions 

In summary, emerging research suggests subtle but important neurocog- 
nitive disadvantages among adolescents with alcohol use disorders (AUD) as 
compared to teens without AUD. Neuropsychological testing suggests that 
adolescents with AUD demonstrate diminished retrieval of verbal and nonver- 
bal material, even after detoxification, and poorer performance on tests requir- 
ing attention skills. Additionally, youths who have consumed sufficient 
amounts of alcohol so as to experience withdrawal or hangover effects are 
likely to show persisting problems on visuospatial tasks. Brain imaging studies 
suggest reduced hippocampal volumes, white matter microstructure irregular- 
ities, and blood oxygen level dependent response abnormalities while per- 
forming challenging cognitive tasks. FMRI studies have also shown that 
adolescents with AUD have enhanced brain response when viewing alcohol 
cues (i.e., alcohol advertisements). 

It is important to note the range of methodological considerations in con- 
ducting and interpreting these studies, including the patterns of neural abnor- 
malities associated with some of the most prominent risk factors for 
developing AUD. Family history of alcoholism and adolescent psychopathol- 
ogy must be carefully considered when investigating the influence of teenage 
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drinking on neurocognition. Other substance use, head injury, and prenatal 
alcohol exposure are also more likely to occur in youths with AUD, and carry 
unique neurocognitive effects. Thus, research into the long-term effects of alco- 
hol use on brain functioning in adolescents must vigilantly screen for histories 
of these factors or appropriately manage them statistically. 

Despite these recent advances, research is needed to understand how age 
of drinking onset and duration of abstinence at the time of assessment affect 
cognitive findings. To precisely determine whether heavy drinking causes neu- 
rocognitive insult and if damage can recover with extended sobriety, longitudi- 
nal studies of adolescents are needed. Although the magnitude of alcohol 
related effects observed in adolescents' neurocognition is relatively modest, the 
implications are major, given the prevalence of alcohol use and related disor- 
ders in our society, and the important educational, occupational, and social 
transitions that occur during adolescence. 
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Prevention 

Gayle M .  Boyd, Section Editor 

The chapters in this section provide a survey of issues, models and interven- 
tion approaches for the prevention of alcohol-related problems in adolescents. 
Collectively, they address the breadth of prevention strategies (e.g., school- 
family- and community-based and comprehensive interventions) and discuss 
issues relevant to specific populations defined by race/ethnicity or presumed 
level of risk. The final chapter presents an integrated set of strategies devel- 
oped by a Task Force of the National Advisory Council on Alcohol Abuse and 
Alcoholism1 to reduce alcohol-problems among college students. 

Prevention may be viewed as falling along one end of a continuum that 
also includes treatment and maintenance. Older descriptors for classifying 
medical preventive interventions-primary, secondary and tertiary-have 
been replaced by a system that is better adapted for prevention of mental 
health and behavioral  disorder^.^ Interventions are classified according to the 
risk level of the populations for which they are intended: univevsal preventive 
interventions are directed toward the general population regardless of risk; 
selective interventions are directed toward populations or individuals pre- 
sumed to be at higher than average risk; and indicated interventions are 
directed toward individuals who are manifesting early signs or symptoms of a 
disorder or who have biological markers indicating increased risk. 

This system of classification can be useful for program planning. Selec- 
tion and deployment of strategies cannot be divorced from practical consider- 
ations of cost and anticipated benefit. Usually, there is a gradient of 
intervention intensity and cost per individual from universal through selec- 
tive and indicated approaches. A tiered or stepped approach in which more 
intensive programs are delivered to groups at higher risk or individuals who 
have not responded to universal approaches has been recommended by a 
number of writers as an efficient way to utilize reso~rces .~,~, j  The majority of 
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existing prevention interventions are universal, and there are relatively few 
well-tested programs for higher risk youth. 

Interventions can be loosely described as operating at the level of the 
environment, the individual, or both. Environmental interventions seek to 
reduce opportunities (availability) for underage drinking, increase penalties or 
the probability of incurring penalties for violation of the minimum legal drink- 
ing age (MLDA) or other laws and policies related to alcohol use, and reduce 
community tolerance for alcohol use and misuse by youth. Environmental 
interventions are among the recommendations included in the recent National 
Research Council and Institute of Medicine r e p ~ r t , ~  "Reducing Underage 
Drinking: A Collective Responsibility." Individual-level interventions seek to 
change knowledge, expectancies, attitudes, intentions, motivation and skills so 
that youth are better able to resist the pro-drinking influences and opportuni- 
ties that surround them. School prevention curricula are a prime example. 

Policy change is the keystone of preventive environmental interventions. 
The chapter by Wagenaar, Lenk and Toomey reviews the research literature on 
relationships between alcohol policies and underage drinking. They structured 
their chapter by policy categories and ordered them according to the number 
and methodological strength of available research studies. It begins with stud- 
ies on the MLDA and price effects, for which the evidence is strongest, and pro- 
ceeds through policies for which only moderate (e.g., server training) or 
minimal (e.g., compliance checks) support is available. They conclude with a 
section on policies that have not been researched but that have considerable 
face value, such as home-delivery restrictions and shoulder-tap enforcement, 
which provides clear direction for future research. 

Policies do not exert effects in a vacuum. As Wagenaar et al., point out, 
enforcement is key to policy effectiveness. They note that, had it been vigor- 
ously enforced, the positive effects associated with raising the MLDA to 21 
would probably have been even greater than those observed. And they warn 
against discounting the potential utility of policies that appear ineffective if 
their evaluation was based on instances that lacked robust enforcement. Addi- 
tionally, the target population must be aware of both the policy and its enforce- 
ment. Communities that undertake new policies or changes in enforcement are 
urged to include publicity as part of their overall strategy. 

It should be noted that alcohol policies are usually considered an univer- 
sal prevention approach because they apply equally to the entire population. 
Evaluations have conformed to this model and are generally based on popula- 
tion outcomes. However, there is no reason to assume that effects are uniform 
across population subgroups; and some groups may respond differentially. For 
instance, how are policies perceived by different racial/ethnic groups; are they 
enforced differently in some groups than others; are some groups more or less 
responsive to specific policies? (Sussman, this volume) An especially intriguing 
question is how individuals at higher levels of risk (e.g., children of alcoholics, 
youth who are already drinking heavily, youth with co-morbid conditions) are 
affected by their policy environment. If environmental strategies are effective 
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for higher risk groups and groups that are hard to reach (e.g., school drop- 
outs), then there is even greater support for their use. 

Comprehensive prevention interventions are reviewed by Komro, Stigler 
and Perry. Ideally these approaches include a mix of environmental and indi- 
vidual-level strategies. Unfortunately, the environmental aspect is often con- 
fined to school and family environments; and to date there has only been one 
comprehensive intervention trial focused specifically on alcohol that incorpo- 
rated community-level action. Findings from this successful randomized 
multi-site trial, Project Northland, are reported in the chapter by Komro et al. It 
should be noted that this trial took place in racially homogeneous small rural 
communities, and therefore it is now being replicated in multi-ethnic urban 
neighborhoods. 

Komro et al, describe the logic process that underlies sound intervention 
design, and this can be applied to single component as well as comprehensive 
programs. The factors or influences that are targeted for change should be 
selected on the basis of theoretical models that incorporate existing knowledge 
about the etiology of drinking or other problem behaviors. Comprehensive 
models, such as the Theory of Triadic Influences: synthesize findings across 
multiple domains (e.g., individual; family; community) and can be used to 
identify targets for change with the greatest potential for improving youth out- 
comes. Other sections in this volume review epidemiological and neurobiolog- 
ical research that inform these models. A second level of theory, action models, 
are needed to link specific change targets to intervention strategies. 

Prevention programs for adolescents must specify exactly what is to be 
prevented to insure that appropriate interventions are being selected, that there 
is a correspondence between program goals and evaluation measures, and that 
programs meet the needs and expectations of communities. The formal goal is 
usually prevention of all underage drinking, and there is strong support for the 
importance of this goal. As discussed in other sections of this volume, there is a 
robust correlation between early initiation of drinking and experiencing subse- 
quent alcohol-related problems during adolescence, adult alcohol abuse 
and/or dependence, lifetime experience of alcohol-related injury, being in a 
fight after drinking, and psychopathology. l1 l2 l3 l%lthough it is not clear 
whether early initiation is causally related to these problems, it is at the very 
least a marker for risk. 

However, youth who drink early are not only at risk for escalating alco- 
hol involvement and future problems; they experience risk for immediate 
adverse consequences, injury and alcohol poisoning. These potential outcomes 
are also described elsewhere in this volume. It is clear that reducing risk for 
immediate harm is another important possible program goal, which can be 
accomplished by reducing high-quantity ("binge") drinking and drinking in 
risky situations (e.g., driving). With increasing age, alcohol use becomes 
increasingly normative and high-risk drinking practices become increasingly 
prevalent. Tension may result between goals of promoting alcohol abstinence, 
the only legal option for youth, and reducing high-risk drinking. Balancing 
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goals so that public health needs are met, messages do not undermine each 
other, and community values are not offended is a major challenge for program 
planners. Attention to the developmental appropriateness of interventions and 
audience risk level should help in meeting this practical challenge. 

The chapter by Saltz summarizes the findings and recommendations 
of the Task Force on College Drinking of the National Advisory Council on 
Alcohol Abuse and Alc~holism.~ This Task Force was formed in response to 
increasing concern about the prevalence of serious alcohol-related problems on 
and around college campuses, including an estimated 1,400 deaths each year. 
They reviewed the available literature and provided recommended interven- 
tion strategies according to the strength of evidence supporting them. There 
has been more research on individual-focused interventions for this popula- 
tion, especially cognitive-behavioral skills training and brief motivational 
enhancement, than on environmental strategies. However, based on extrapola- 
tion from the general population, environmental interventions such as 
increased enforcement of MLDA and drunk driving laws were recommended 
as useful strategies. On many campuses heavy drinking has become a part of 
the culture of college life, and this culture is not likely to be affected by single 
short-lived interventions. Colleges are urged to join with surrounding commu- 
nities to develop and implement comprehensive strategies that address envi- 
ronmental conditions that facilitate high risk and underage drinking, as well as 
promoting abstinence or moderation by influencing individual student atti- 
tudes, motivation and skills . The overall approach and need for underlying 
logic models are similar to that described by Komro et al. 

The prevalence of periodic heavy or high-risk drinking, as indicated by 
self-reports of consuming five or more drinks on a single occasion, is greatest 
among young adults compared to older adults; and among young adults, col- 
lege students have the highest prevalence of high-risk drinking.l5 Longitudinal 
studies indicate that drinking increases with entrance into college, but drinking 
during high school sets the stage. Many students arrive on campus with pre- 
existing patterns of high-risk drinking, and the need for intervention among 
younger adolescents is clear. 

Most prevention strategies for young adolescents have been school-based. 
School curricula to prevent alcohol and other substance use have a long history, 
but the use of empirical findings to guide content development and systematic 
evaluation to inform improvements is a more recent development l6 17. Initial 
efforts were primarily informational and often used scare tactics. It was assumed 
that if youth understood the dangers inherent in alcohol misuse they would 
choose to abstain. These programs were ineffective. There has been steady 
progress in both underlying theory for school prevention curricula and in 
research methodology; and superior programs are now available, although they 
are not necessarily selected for use18 or implemented as designed.19 Methodolog- 
ical issues remain a critical barrier to interpreting the large number of published 
studies. Variations in design and methodology make comparisons across studies 
difficult, and the vast majority do not meet even minimum standards of rig~r.~O,~l 
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These methodological problems pertain equally to interventions for spe- 
cial populations, reviewed by Sussman (this volume). He provides a compre- 
hensive inventory of prevention programs for various subpopulations defined 
by race/ethnicity, region or socio-economic status. Although instances of suc- 
cessful programs are identified, it is difficult to make comparisons across stud- 
ies to address broader questions. For example, Sussman asks whether 
interventions developed for the general population can be adapted with only 
minimal (surface structure) modifications or must cultural values and tradi- 
tions inform all phases of intervention development (deep structure). The 
answer to this question has clear implications for program costs, as well as for 
the feasibility of developing interventions for multi-cultural communities. 

Sussman, Zucker and Wong, and Komro et al. all identify family-based 
interventions as having utility for preventing alcohol onset. These interven- 
tions operate dually at the individual and environmental level. Typically they 
encourage parents to be aware of risks from underage drinking, to communi- 
cate with children, to clarify expectations regarding alcohol use, to set rules 
and consequences for violations, to monitor children's activities, and to reduce 
the availability of alcohol in the home. By changing parent practices they affect 
a primary social environment for the child and can both reduce alcohol avail- 
ability and increase "costs" associated with drinking. 

Parent-directed programs have been included with school-based inter- 
ventions, some of which have evidence of success; but these components are 
rarely evaluated separately.22 Sussman cites one study in which previously 
tested family skills training and school-based programs were combined, and 
the addition of the family component was found to greatly increase the effec- 
tiveness of the school program to delay drinking onset.23 Stand-alone family 
interventions have also been successful in reducing alcohol use and other risk 
behaviors24 (Komro et al. this volume). The Iowa Strengthening Families Pro- 
gram (ISFP), delivered when students were in grade six in rural communities, 
has shown long-lasting preventive effects on alcohol use, even when evaluated 
on the basis of intent-t~-treat;~~ and a recent Cochrane review identified the 
ISFP as one of two potentially effective interventions for the primary preven- 
tion of alcohol misuse by ~ 0 ~ 1 t h . ~ ~  

Zucker and Wong review what is known about markers of risk for future 
alcohol problems that can be observed in young children, and they discuss the 
implications of these studies for prevention programming. Markers include a 
family history of alcoholism, internalizing behaviors (e.g., shyness/social 
inhibition), and externalizing behaviors (e.g., behavioral undercontrol, aggres- 
sion, high novelty seeking, low harm avoidance). The authors describe their 
own research on developmental trajectories of risk in which they track child 
problem behaviors over time in families with and without alcohol problems. 
Their measure of family alcohol problems incorporates both the presence and 
the severity of alcohol use disorders in parents, which enables a more refined 
consideration of the family context in which these children live. Both internal- 
izing and externalizing problems at ages 12-14 could be predicted by family 
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environment and child characteristics at age 3-5, although they followed dif- 
ferent trajectories. As the authors point out, it is not clear whether it is optimal 
to intervene in early or middle childhood; but their findings clearly support 
the need for intervention prior to adolescence. It is striking that so few selec- 
tive and indicated interventions for children at risk have been tested. This 
population is large-approximately 15O/0 of youth under age 17 live in house- 
holds with one or more adults who abuse or are dependent on alcohol.26 The 
authors suggest that stigma associated with labeling children or families as at 
risk is one barrier. Stigma is also a barrier for seeking treatment for depend- 
ence, and the reduction of stigma is part of the National Institute on Alcohol 
Abuse and Alcoholism vision statement.27 

Collectively, these chapters provide strong support for the need for com- 
prehensive prevention strategies that combine universal, selected and indi- 
cated interventions, address youth environments (family, school, 
neighborhood, community) in ways that reduce alcohol availability and 
increase real and perceived costs associated with underage or high risk drink- 
ing, have both theoretical and empirical support, and are acceptable and 
appropriate for the populations and communities for which they are designed. 
The importance of cost-effectiveness analyses to guide program decisions is 
consistently evident. Each of the papers poses important research questions 
that should provide direction for the next generation of research. 
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Comprehensive Approaches to 
Prevent Adoloscent Drinking and 
Related Problems 

Kelli A. Komro, Melissa H. Stigler, and 
Cheryl L. Perry 

A number of single component strategies have proven effective at reducing 
underage drinking (Komro & Toomey, 2002). Some of these strategies include 
interactive classroom curricula driven by the social influences model [e.g., Life 
Skills Training (Botvin, Baker, Dusenbury, Botvin, & Diaz, 1995)], parenting 
programs that emphasize skill development [e.g., Strengthening Families Pro- 
gram: For Parents and Youth 10-14 (Spoth, Redmond, & Lepper, 1999)], and 
public policies that reduce the availability of alcohol [e.g., minimum legal 
drinking age (Wagenaar & Toomey, 2000)l. The effects of these strategies alone, 
however, are often limited in duration and scope. Few classroom curricula, for 
example, have been able to achieve long-term reductions in alcohol use 
(Komro & Toomey, 2002), and the success of alcohol-related policies appears to 
be constrained by modest enforcement levels (Wagenaar & Wolfson, 1994). 

Therefore, in order to achieve a more substantial and sustained interven- 
tion effect, an increasingly adopted approach to prevention over the last 
decade has been the use of more comprehensive strategies that combine two 
or more of these single components into a multiple component intervention. 
To date, most multiple component alcohol prevention interventions have 
combined a classroom curriculum with other strategies that better address the 
social environment of youth, like school-wide climate change programs, mass 
media, parent programs, and/or community organizing (Flay, 2000). The pur- 
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pose of this chapter is to review multiple component interventions that have 
been rigorously evaluated in regards to their effect on underage drinking. The 
chapter starts with a discussion of the theory and rationale underlying this 
approach to prevention and then ends with potential limitations of current 
research and recommendations for future research. 

1. Theory and Rationale 

The most effective preventive interventions are those guided by a theo- 
retical framework (Pentz, 2003). Theories serve as an important frame of refer- 
ence and are relevant to the design, implementation, and evaluation of any 
kind of intervention (Chen, 1990). In prevention science, there are two types of 
theory that are particularly critical: conceptual theory and action theory. Con- 
ceptual theovy provides the basis for the design of an intervention-it is the the- 
ory, driven in large part by etiologic research, that connects intervening (or 
mediating) variables like personal, social, and/or environmental factors (e.g., 
life skills, social norms) to the behavioral outcome of interest (e.g., alcohol 
use) (Chen, 1990). Action theovy, in turn, identifies the strategies an interven- 
tion utilizes to achieve its program effects-it is the theory that links and 
drives the development of program components (e.g., skills training, policy 
change) in order to change the intervening (or mediating) variables that have 
been identified by conceptual theory (e.g., life skills, social norms) (Chen, 
1990). Figure 1 illustrates how these two types of theories are related. Action 
theories are most relevant to program planners, administrators, and other 
individuals interested in how best to devise and implement an intervention, 
while conceptual theories are most germane to basic (i.e., etiologic) research 
scientists. Conceptual theories regarding health behavior are historically well 
developed and have been investigated extensively over time (e.g., Glanz, 
Rimer, & Lewis, 2002). Action theories, in contrast, have neither been 
described nor explored as much. The rationale for using a multiple compo- 
nent intervention to address youth drinking is outlined below from the per- 
spective of both conceptual and action theories. 

2 . 2 .  Conceptual Theory 

A wide range of risk and protective factors influence the onset and escala- 
tion of adolescent drinking (Derzon, 2000; Hawkins, Catalano, & Miller, 1992; 
NIAAA, 1997). Notably, these factors occur across all of the different spheres of 
an adolescent's social environment. That is to say, they include peer- (e.g., 
friends with attitudes favorable towards alcohol use), parent- (e.g., poor family 
management practices), school- (e.g., academic failure), and community-level 



10 Comprehensive Approaches to Prevent Adoloscent Drinking 209 

Intervention (i.e., predicti*e factors 

or mediating variables) 

Figure 1. The relationship between action theory and conceptual theory. (Adapted 
from Chen, 1990.) 

(e.g., availability of alcohol) factors, as well as individual-level influences (e.g., 
genetic susceptibility to alcohol and personality characteristics) (Windle, 
Shope, & Bukstein, 1996). The development of drinking behavior throughout 
adolescence is certainly a dynamic process. These different influences do not 
occur independently but, instead, frequently cluster together and interact with 
one another in developmentally dependent ways (Flay & Petraitis, 1994; Win- 
dle, Shope, & Bukstein, 1996; Windle & Windle, 1999). 

Conceptual theories that typically underlie multiple component 
approaches to alcohol prevention recognize the complexities inherent in the 
etiology of underage drinking. Examples of conceptual theories used in multi- 
ple component interventions include an integrated meta-theory of drinking 
behavior (Wagenaar & Perry, 1994), Social Cognitive Theory (Bandura, 1977), 
and the theory of triadic influence (Flay & Petraitis, 1994). The theory of triadic 
influence (TTI) offers a comprehensive look at the influences on health behav- 
ior, including the early onset and use of drugs and alcohol among adolescents 
(Petraitis, Flay & Miller, 1995). The TTI (Flay & Petraitis, 1994) integrates fac- 
tors from several social behavioral theories. In this macro-level theory, behav- 
iors are seen as resulting from a person's current social situation, general 
environment, and personal characteristics. Factors within these domains can 
further be arranged on a proximal (e.g., cognitions) to distal (e.g., cultural 
influences) dimension. Interventions appear to be most successful when they 
are able to make changes in all three of these domains and along both proximal 
and distal dimensions (Flay & Petraitis, 1994). Addressing distal factors seems 
to be particularly critical for the maintenance of behavior change (Komro, Hu 
& Flay, 1997). 

Figure 2 provides a diagram using the framework of the TTI of important 
intervening variables to be targeted in multiple component interventions to 
prevent alcohol use and alcohol-related problems among adolescents. Accord- 
ing to the TTI, behaviors, such as early onset of alcohol use among adolescents, 
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are most immediately controlled by decisions or intentions to use or avoid 
alcohol, and decisions are a function of social normative beliefs about alcohol 
use, attitudes toward alcohol use, and self-efficacy to use or avoid alcohol use. 

Social normative beliefs about alcohol use are thought to originate in the 
current social context, including the behaviors and attitudes of others in the 
adolescent's social world as well as how bonded the adolescent is with those 
individuals. Others' behaviors and attitudes related to alcohol use and level of 
bonding are thought to influence perceived norms about alcohol use and moti- 
vation to comply with those in one's social world, which, in turn influence an 
adolescent's social normative beliefs about alcohol use. Derzon (2000) con- 
ducted a thorough meta-analysis using longitudinal data sets of risk factors for 
alcohol use among adolescents. The meta-analysis provides empirical support 
for the influence of the social context on adolescent alcohol use, with specific 
support for ties with delinquent peers (others' behaviors in one's social world), 
opportunities for positive family involvement, low attachment, and social 
norms that condone substance use (Derzon, 2000). 

Attitudes toward alcohol use are thought to originate in the cultural 
environment, including such things as alcohol availability, media portrayals 
of alcohol use, and cultural values around alcohol use. The cultural environ- 
ment influences the adolescent's own knowledge about alcohol use and con- 
sequences/benefits of use and values related to alcohol use, which influence 
adolescents' expectations related to consequences/benefits of alcohol use and 
evaluations of the importance of consequences/benefits of drinking alcohol. 
Expectations and evaluations, in turn, influence alcohol-related attitudes. 
There is also empirical support for the importance of cultural environmental 
influences on adolescent alcohol use, including the availability of alcohol, 
community disorganization, opportunities for conventional involvement, 
low perceived risks of drug use, and positive attitudes towards substance use 
(Derzon, 2002). 

Self-efficacy to use or avoid alcohol use is thought to originate from an 
adolescent's personality, social competence, and sense of self. General social 
competence and sense of self are thought to influence an adolescent's social 
skills and self determination about their ability to use or avoid alcohol, which, 
in turn influence an adolescent's level of self-efficacy to use or avoid. Empiri- 
cally there is support for the more distal intrapersonal influence on adolescent 
alcohol use, including sensation seeking, impulsiveness, rebelliousness, and 
academic failure (Derzon, 2000). 

There is still a need for continued research into the predictors of alcohol 
use among adolescent. Research is especially needed regarding the various 
levels of influence, including both distal and proximal variables, and testing 
both direct and indirect effects using complicated path analytical approaches. 
Understanding the many influences on adolescent alcohol use is compli- 
cated, but a more in-depth understanding is critical in order to develop com- 
prehensive prevention strategies that target predictors of alcohol use at 
multiple levels. 
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Figure 2. The theory of triadic influence and adolescent alcohol use. (Adapted from 
Flay, B.R., & Petraitis, J, 1994; Petraitis, Flay & Miller, 1995.) 

Driven by more comprehensive theories, such as the TTI, multiple com- 
ponent interventions usually target multiple intervening variables at multiple 
levels of a young person's personal, social and environmental context, in order 
to prevent and/or reduce alcohol use and its related problems. Although many 
single component interventions also address several intervening variables 
within the same program (e.g., Hansen, 1992), the scope of these factors is usu- 
ally broader in a multiple component intervention. The latter recognizes that 
effective intervention efforts require changes in both proximal (e.g., individual- 
level) and distal (e.g., cultural-environmental level) spheres of a young per- 
son's life in order to maximize short-term effects and maintain them in the 
long-term (Flay & Petraitis, 1994; Wagenaar & Perry, 1994). 

2.2. Action Theory 

While conceptual theory and empirical research directs us to different 
personal, social and environmental factors that should be changed to reduce 
underage drinking, action theory explains horn an intervention strategy 
endeavors to modify these factors. This kind of theory has also been referred to 
elsewhere as theory related to prevention process (e.g., theories of community 
organizing) and/or prevention structure (e.g., theories related to organiza- 
tional development) (Pentz, 2003). Some important elements of a theory of 
action, or change, to consider include intervention characteristics related to 
program component, content, and setting. These features are described below 
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in regards to multiple component interventions that have been used to address 
underage drinking. Combining and synthesizing program components is 
thought to contribute to a more potent and pervasive influence on important 
mediators of adolescent alcohol use than are single component approaches 
able to do alone. 

Multiple component interventions usually target multiple intervening 
variables in multiple ways, at the same time. In doing so, different components 
may address the same (set of) intervening variable(s) (e.g., school curriculum 
and community organizing may both target changes in social norms), and/or 
they may address different (sets of) intervening variables (e.g., school curricu- 
lum may be used to enhance general social skills, while community organizing 
may be used to decrease the availability of alcohol). The development of pro- 
gram content specific to the different components is driven by conceptual the- 
ory, as noted previously. Different components of a multiple component 
intervention, in turn, typically represent different delivery mechanisms, or 
vehicles of change. Parent involvement programs [e.g., family skills training 
programs (Spoth, Redmond, Trudeau, & Shin, 1999)l may be used to address 
intervening variables at the family-level, while environmental change strate- 
gies [e.g., community organizing (Perry et al., 2000)l may be used to address 
relevant community-level variables (Perry, 1999). 

Table 1 links program components that were used in a multiple compo- 
nent alcohol use prevention program, Project Northland, with the intervening 
variables they were designed to address (Perry et al., 1993; Perry et al., 2000). 
Project Northland's intervention included classroom curricula, parent educa- 
tion and family involvement, youth development, community organizing, and 
policy development. TTI (see Figure 2) is used to organize the intervening vari- 
ables outlined in this table. As can be seen in Table 1, intervening variables 
within the three domains of the TTI, personal social, and environmental, were 
targeted by various components of the Project Northland intervention. In addi- 
tion, many intervening variables were targeted by more than one intervention 
component. The intervention was intentionally designed in this way so as to 
provide consistent and repetitive messages and influences in the adolescents' 
social worlds. 

Importantly, multiple component interventions recognize the need for 
consistent and simultaneous messages and actions at multiple levels of youths' 
social environment, so they often employ both demand and supply reduction 
strategies simultaneously (Wagenaar & Perry, 1994). Moreover, this kind of 
intervention typically targets not only young people, but also their parents and 
members of their community (e.g., alcohol merchants). As a result, these inter- 
ventions are usually implemented in several different settings (e.g., school, 
home, community). In doing so, they strive to identify ways in which members 
of the target audience, including the young people themselves, as well as their 
parents and neighbors, can become active participants in creating and subse- 
quently reinforcing a positive social and physical environment that supports 
youth abstinence from drinking (Wagenaar & Perry, 1994). 
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Table 1. Hypothesized direct effects (X) of program components on intervening (or 
mediating) variables in Project Northland, a multiple component intervention. 

Intervening Variables within 
Level the Framework of the TTI Project Northland Program Co~nponents 

Parent 
Education 
& Family Youth Policy 

Classroom Involve- Develop- Community Develop- 
Curricula ment ment Organizing ment 

Ultimate 

v 
Proximal 

Ultimate 

v 
Proximal 

Ultimate 

V 
Proximal 

1. Biology & Personality 

a. Personality Characteristics 

b. Intrapersonal Characteristics 

c. Biological Disposition 

2. Sense of Self 

Social Competence 

3. Self Determination 

Social Skills 

4. Self-efficacy 

1. Social Context 

a. Proactive Family Management 

b. Parenting Skills 

c. Parent Values 

d. Peer Values 

2. Social Learning 

Social Bonding 

a. Family Bonding 

b. Family Involvement 

c. School Bonding 

3. Motivation to Comply 

Perceived Norms 

4. Social Normative Beliefs 

1. Cultural Environment 

a. Availability 

b. Media Exposure 

c. Public Policies 

d. Cultural Values 

e. Neighborhood Characteristics 

2. Knowledge 

Values 

3. Expectations from Behavior 

Evaluations of Consequences 

4. Attitudes 
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The extant research literature supports the theoretical basis for use of 
more comprehensive, multiple component strategies to prevent adolescent 
alcohol use. A meta-analysis of drug and alcohol prevention programs found 
that "system-wide change" programs were the more effective in preventing 
overall drug use, including alcohol use, than were classroom-based social 
influences and comprehensive life approaches (Tobler et al., 2000). Most stud- 
ies of system-wide change have included a more comprehensive approach, 
including family and community components (Flay, 2000). The following sec- 
tion summarizes research studies that have used more than one component 
(e.g., school, family and community strategies) to prevent or reduce alcohol 
use among adolescents. Where available, results of mediation analyses of 
these programs are also presented. Mediation analysis explicitly tests the 
relationship between an intervention's action theory and the conceptual the- 
ory upon which it was based (see Figure 1). In the absence of mediation 
analysis, intervention effects on intervening variables targeted by the pro- 
gram are noted. 

2. Comprehensive Preventive Interventions 

2.1. Life Skills Tuaining and the Strengthening Families Puoguam: 
Fou Parents and Childuen 10-14 

The sole curricula-only prevention program that has reported long-term 
effects on alcohol use is Life Skills Training (Botvin et al. 1990; 1995). This pro- 
gram consists of 3 years of prevention curricula for middle or junior-high 
school students and includes 15 sessions during the first year, 10 sessions dur- 
ing the second year, and 5 sessions during the third year. The curricula cover 
drug information, drug-resistance skills, self-management skills, and general 
social skills. A long-term follow-up study indicated that this program had 
long-term effects on tobacco, alcohol, and marijuana use through grade 12 
(Botvin et al. 1995); however, no alcohol results were reported on in the paper 
presenting results from 1 year past high school (Botvin et al. 2000). No media- 
tion analyses of this curriculum in regards to its effects on alcohol use have 
been published, either. The Life Skills Training curricula focus on changes 
only at the individual level. A recent etiological analysis conducted by the 
authors of Like Skills Training, however, indicates that individual-level vari- 
ables only account for a small percent of the variance in alcohol use among 
adolescents (Griffin et al. 2000). Accordingly, Griffin and colleagues (2000) 
concluded that classroom-based prevention efforts should be complemented 
with family, community, and policy initiatives that facilitate change in the 
larger social environment. 

Recently a study was completed that implemented the Life Skills Training 
(LST) curriculum (Botvin et al., 1995) with a well-researched and successful 
family program, entitled Strengthening Families Program: For Parents and 
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Children 10-14 (SFP 10-14) (Spoth, Reyes, Redmond & Shin, 1999; Spoth, Red- 
mond & Lepper, 1999; Spoth, Redmond, Trudeau & Shin, 2002). The first year 
of the LST curriculum was implemented with seventh grade students. It 
included 15 sessions and included skill development and knowledge acquisi- 
tion related to the avoidance of drug use. The curriculum is interactive and 
includes coaching, facilitating, role modeling, and feedback and reinforcement. 
The goals of the SFP 10-14 are to enhance parental skills in nurturing, limit set- 
ting, and communication, as well as youth pro-social and peer resistance skills. 
Seven sessions were conducted in the evenings once each week for seven con- 
secutive weeks when youth were in the second semester of seventh grade. The 
sessions were two hours, the first hour was a separate training for parents and 
children, and the second hour was a family training session. Ninety-four per- 
cent of students participated in the classroom-based LST program, and 38% of 
eligible families participated in the SFP 10-14 program. 

The program was evaluated with a randomized controlled trial (Spoth et 
al., 2002). Thirty-six randomly selected rural schools were randomly assigned 
to one of three conditions: 1) LST with the SFP 10-14 program, 2) LST only, and 
3) control. The mean Substance Initiation Index score was lowest for the LST + 
SFP 10-14 condition, next highest score was in the LST condition, and the high- 
est score was in the control condition. For alcohol use initiation specifically, the 
same pattern was apparent, with the lowest prevalence of new users of alcohol 
among the LST + SFP 10-14 condition, next highest was in the LST condition, 
and the highest was in the control condition. However, only the combined con- 
dition was significantly different from the other two conditions. These results 
suggest that adding a family program to a successful classroom program sig- 
nificantly enhances the positive results. The outcome paper for this trial only 
presented results for the main behavioral outcomes, without any information 
on intervening variables. 

2.2. Midwestern Prevention Project (Project STAR) 

The Midwestern Prevention Project or Project STAR was not specific to 
alcohol use but addressed all types of drug use. The intervention consisted of 
the following five components: 1) a 10-session school program emphasizing 
drug use resistance skills training, delivered in grade 6 or 7; 2) the school com- 
ponent also included homework sessions involving active interviews and role 
plays with parents and family members; 3) a parent organization program for 
reviewing school prevention policy and training parents in positive parent- 
child communication skills; 4) initial training of community leaders in the 
organization of a drug abuse prevention task force; and 5) mass media cover- 
age of the program. 

The study included eight representative Kansas City communities that 
were assigned to the full program including all four components or to a com- 
parison program including only the community organization and mass media 
components. Assignment to full program was not by randomization, but 
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rather based on school administrator's scheduling flexibility. After the first 
year of implementation, the students who received the full program had sig- 
nificantly lower rates of tobacco, marijuana and alcohol use. The net increase 
in drug use prevalence among the full program schools was half that of the 
comparison schools (Pentz et al., 1989). Besides the alcohol and other drug use 
outcomes, the intervention had a significant effect on intentions, communica- 
tion skills, friends' reactions to use (perceived norms), and beliefs about posi- 
tive consequences (expectations from behavior) (MacKinnon et al., 1991). 
Mediation analyses conducted on the first year outcomes revealed that 
friends' reactions to use was the most substantial mediator of program effects 
on alcohol use (MacKinnon et al., 1991). Intentions to use was a marginally 
significant mediator of program effects on alcohol use. Despite the positive 
outcomes after the first year, after 3 years, students in the communities imple- 
menting the full program had lower rates of tobacco and marijuana use, but 
not alcohol use (Johnson et al., 1990). The results of the second phase of the 
study, a replication with a randomized design in Indianapolis, have not been 
reported (Flay, 2000). 

2.3. Project Northland 

Project Northland was designed to prevent or reduce alcohol use among 
young adolescents using a comprehensive, multiple component intervention 
that targeted both the supply of and demand for alcohol. Project Northland 
was evaluated using 20 school districts from northeastern Minnesota that 
were randomly assigned to the treatment or control condition. The students 
participating in the study were surveyed from grades 6 through 12. The inter- 
vention was conducted in three stages: a first intervention phase, an interim 
phase, and a second intervention phase. The first intervention phase, which 
was conducted when the students were in grades 6 through 8, included: (1) 
social behavioral curricula, (2) peer leadership and extracurricular social 
opportunities, (3) parental involvement and education, and (4) community- 
wide task forces (Perry et al. 1993). At the end of 3 years, a smaller percentage 
of students in the intervention communities reported drinking or beginning to 
drink compared with students in the control communities. Furthermore, 
among students in all districts who at the beginning of sixth grade reported 
never having consumed alcohol, those in the intervention communities were 
not only less likely to drink 3 years later but also had lower rates of cigarette 
and marijuana use (Perry et al. 1996). Besides the behavioral effects, the inter- 
vention has significant effects on self-efficacy to resist alcohol use among base- 
line nondrinkers, family management around alcohol use issues, peer 
influence (social learning and perceived norms), social normative beliefs, and 
evaluations of consequences (Perry et al., 1996). Mediation analysis conducted 
after the first phase of the intervention indicated that the following were 
important and significant mediators: 1) peer influence to use (social learning 
and perceived norms), 2) evaluations of consequences, 3) attitudes and behav- 
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iors associated with alcohol and drug problems like stimulus seeking, rule 
violations and bad judgment, and 4) parent-child alcohol-related communica- 
tions (Komro et al., 2001). In addition, among those students who were non- 
drinkers at baseline, self-efficacy to refuse offers of alcohol use was a 
significant mediator. 

The interim phase of the study occurred when the students were in 
grades 9 and 10. During those years, only minimal intervention (i.e., a five-ses- 
sion classroom program) took place, and drinking rates between the treatment 
and control groups began to converge. In fact, by the end of grade 10, no signif- 
icant differences existed between the two groups (Williams & Perry, 1998). 

In the second intervention phase, when the students were in grades 11 
and 12, they were exposed to various interventions, including an l l th  grade 
classroom curriculum, parent postcards, mass media involvement, youth 
development activities, community organizing and policy development (Perry 
et al. 2000). As a result of the intensified intervention, the alcohol use patterns 
of the treatment and control groups began to diverge again by the end of the 
l l th  grade, and the differences between groups were marginally significant for 
those students who had not used alcohol at the beginning of 6th grade 
(Williams et al. 1999). 

An analysis comparing the trajectories of alcohol use between the treat- 
ment and control groups (i.e., a growth curve analysis) was conducted for all 
three phases of Project Northland. During the first intervention phase, the 
increase in alcohol use was significantly greater in the control group than in the 
intervention group. Conversely, the increase in alcohol use was significantly 
greater in the intervention group than in the control group during the interim 
phase, when there were minimal program efforts. The students seemed to 
return to the level of drinking that was normative in their communities. Fortu- 
nately, that trend was reversed again during the second intervention phase. 
During that period, the increase in alcohol use was again greater in the control 
group than in the intervention group (p<0.02), demonstrating the positive and 
significant impact of the second intervention phase (Perry et al. 2003). In addi- 
tion, the community-organizing intervention component during the second 
intervention phase, which focused on community action team-initiated compli- 
ance checks of alcohol outlets, successfully reduced the ability of youthful- 
appearing 21-year-olds to purchase alcohol without age identification (p=.05) 
(Perry et al. 2003). 

Because of the positive and significant outcomes of Project Northland, it 
is now being updated and adapted for a multi-ethnic urban population in 
Chicago (Komro et al., 2004). There are 61 Chicago public schools participating 
in a randomized controlled trial to test the effectiveness of the revised Project 
Northland. The first phase of Project Northland interventions are being 
updated, adapted and implemented with 6th, 7th, and 8th grade students dur- 
ing 2002-2005. Outcomes of the trial will then be available. 
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2.4. D.A.R.E. Plus 

D.A.R.E. Plus was designed to prevent or reduce alcohol, tobacco and 
marijuana use, as well as violence among young adolescents. The intervention 
design for the "Plus" components were based on Project Northland and meant 
to enhance the effectiveness of the D.A.R.E. middle school curriculum (Perry et 
al., 2000). The D.A.R.E. middle school curriculum provides 10 sessions of skills 
in recognizing and resisting influences to use drugs and to handle violent situ- 
ations. It also focuses on character-building and becoming a citizen in our com- 
munities. The first and second component of D.A.R.E. Plus is a 
classroom-based and parental involvement program, entitled "On the VERGE" 
or "VERGE." VERGE is a four-session classroom program implemented by 
trained teachers once a week for four weeks. The activities are imbedded in 
four teen magazines. The classroom activities were primarily led by elected 
and trained peer leaders, with 5-6 peer leaders for each classroom. The last 
part of the magazine includes activities for the students to complete with their 
parents around specific themes. As a follow-up for students, a theater perform- 
ance was conducted and postcards were sent to 8th grade students that com- 
plemented a state-wide tobacco use prevention campaign. As a follow-up for 
parents, postcards were sent about every eight weeks with short and relevant 
behavioral messages and with attractive. The third component of D.A.R.E. Plus 
involved after-school activities for students. Student groups, called youth 
action teams, were organized at each of the eight D.A.R.E. Plus schools. Stu- 
dents were recruited to participate in these groups to help create widespread 
normative changes at the school level. Activities were held after school and on 
weekends. The final component of D.A.R.E. Plus involved neighborhood 
action teams, which were formed at each D.A.R.E. Plus school to address 
neighborhood and school-wide issues related to drug use and violent behavior. 
Eight community organizers were hired to create and facilitate the teams and 
extracurricular programs in the D.A.R.E. Plus schools. 

The study design involved 24 middle schools in Minnesota which were 
matched on socio-economic measures, drug use, and size, and randomly 
assigned to one of three conditions: 1) D.A.R.E. Plus, 2) D.A.R.E. junior high 
curriculum only, or 3) delayed-program control condition (Perry et al., 2003). 
One group of students formed the study cohort and was followed from the 
seventh through eighth grade. The behavioral effects of the D.A.R.E. curricu- 
lum and D.A.R.E. Plus intervention were evaluated using three student sur- 
veys, one baseline and two follow-ups. There were no significant differences 
between the D.A.R.E. curriculum only compared with the control group. Boys 
in the D.A.R.E. Plus schools were significantly less likely than boys in the con- 
trol schools to report current smoking or drinking, and lower levels of violence. 
Girls in the D.A.R.E. Plus schools were significantly less likely than girls in the 
D.A.R.E. only schools to report ever being drunk. There were also significant 
differences between conditions in psychosocial variables with positive and sig- 
nificant effects among the D.A.R.E. Plus group boys compared to the control 
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group boys on: 1) drug-related perceived norms, 2) violence-related normative 
expectations, 3) access and offers to drugs, 4) tobacco-related outcome expecta- 
tions, and 5) violence-related outcome expectations. Parent rules around drugs 
and violence were marginally significant. 

2.5. Seattle Social Development Pvoject 

Unique among the comprehensive programs reviewed so far, the Seattle 
Social Development Project begins interventions during the early elementary 
school years and continues through grade six. The purpose of the intervention 
is to prevent a multitude of problem behaviors, including alcohol use. The 
intervention spans six years and combines classroom social competence train- 
ing (in grades 1 and 6), classroom management in-service training for teachers 
(for grades 1 through 6), and developmentally appropriate parent training pro- 
grams (in grades 1 through 3 and 5 through 6) (Hawkins et al., 1999). 

A quasi-experimental research design was employed with partial ran- 
domization to intervention or comparison conditions based on both the school 
and student (Hawkins et al., 1999; Flay, 2000). At the beginning of the fifth 
grade, students in the intervention group compared to the control group 
reported significantly lower prevalence of alcohol use and delinquency 
(Hawkins et al., 1992). In addition to these behavioral outcomes there were 
positive and significant differences between the intervention and control 
groups. Students in the intervention group reported significantly: 1) more 
proactive family management, 2) greater family communication, 3) greater 
family involvement, 4) greater bonding to family, 5) higher perceptions of 
school as rewarding, 6) more attachment to school and 7) more commitment 
to school. No differences were found between the intervention and controls 
students on drug-related norms, belief in moral order, or getting into trouble 
at school. 

Students were followed to the age of 18. The long-term effects of the pro- 
gram were positive and statistically significant, with reductions in heavy 
drinking, violent delinquent acts, and sexual risk taking behaviors. There were 
no significant effects for lifetime use of alcohol, tobacco, marijuana, or other 
drug use. In addition, students in the intervention compared to the control 
group reported more commitment and attachment to school, better academic 
achievement, and less school misbehavior. Students who received the program 
only in grades 5 and 6, and not in the early elementary grades, did not have 
any significant positive effect on their behaviors. These results suggest a long- 
term program is necessary to maintain changes through high school. 

2.6. Pvoject SAFE (Strengthening Amevica's Families and Envivonment) 

A similar program that intervened during early childhood with schools 
and parents is Project SAFE (Kumpfer, Alvarado, Tait & Turner, 2002). Project 
SAFE combined a classroom program for first grade students called I Can 
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Problem Solve (ICPS), with the Strengthening Families (SF) program for par- 
ents of first grade students. The ICPS program is directed as enhancing prob- 
lem-solving and critical thinking skills. It includes games, stories, puppets and 
role playing during 83 30-minute sessions held throughout the school year. The 
SF program is a 14-session family skills training program, which includes par- 
ent skills training, children skills training, and family skills training. 

A randomized controlled trial was conducted within 12 schools. Families 
of first grade students were randomly assigned to one of four conditions: 1) 
ICPS + SFP (Parent Only), 2) ICPS + SFP, 3) ICPS Only, and 4) Control. Parents, 
students and teachers were assessed pre- and post-intervention. The findings 
indicated that the most effective program delivery consisted of the ICPS + full 
SFP. Significant improvement was observed on all five constructs accepted to 
be associated with future risk of drug use. These constructs included school 
bonding, parenting skills, social competence, family relationships, and self-reg- 
ulation. Actual drug or alcohol use was not assessed because of the early age of 
the participants. It will be important for a full assessment of this program to 
follow these young people into their adolescent years to evaluate whether or 
not the program had an effect on preventing the early onset of alcohol use. 

3. Discussion 

Preventing drinking among adolescents remains the most difficult drug- 
related behavior to intervene upon, with few studies finding sustained long- 
term effects (Komro & Toomey, 2002). The Midwestern Prevention Program 
and Project Northland are two of the most comprehensive approaches. Yet only 
Project Northland achieved long-term effects on alcohol use, and only with 
sustained interventions through high school graduation. The Social Develop- 
ment Project did achieve long-term effects on heavy alcohol use. The Social 
Development Project intervention included school and parent components and 
began in the early elementary school years. Similarly, the SAFE Project inter- 
vened during early elementary school years, and the short-term results are 
promising. The inclusion of school and family components were included in 
each of the effective interventions. Therefore, major themes from this review of 
complementary programs include the importance school and family compo- 
nents, sustained intervention efforts over multiple years, and intervening early 
and throughout high school. 

These multiple component approaches have had short and some long- 
term success in reducing alcohol use and some associated intervening vari- 
ables among adolescents. Table 2 summarizes the results of the comprehensive 
programs on intervening variables. As can be seen, although these programs 
have multiple components, there are many important intervening variables, 
highlighted in the TTI, that are not being targeted by the intervention and/or 
not being measured in the evaluation. The Midwestern Prevention Program 
included classroom, family, and community strategies. Yet only four (three 
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Table 2. Specific multiple component programs and their effects on intervening variables. 

Intervening Variables within 
Level the Framework of the TTI Program 

MPP PN DARE SDP SAFE 

Ultimate 

3( 
Proximal 

Ultimate 

t 
Proximal 

1. Biology & Personality 
a. Personality Characteristics 
b. Intrapersonal Characteristics 
c. Biological Disposition 

2. Sense of Self 
Social Competence 

3. Self Determination 
Social Skills X 

4. Self-efficacy X 

1. Social Context 
a. Proactive Family Management 
b. Parenting Skills 
c. Parent Values 
d. Peer Values 

2. Social Learning 
Social Bonding 
a. Family Bonding 
b. Family Involvement 
c. School Bonding 

3. Motivation to Comply 
Perceived Norms 

4. Social Normative Beliefs 

Ultimate 

3( 
Proximal 

1. Cultural Environment 
a. Availability 
b. Media Exposure 
c. Public Policies 
d. Cultural Values 
e. Neighborhood Characteristics 

2. Knowledge 
Values 

3. Expectations from Behavior X 
Evaluations of Consequences X 

4. Attitudes 

Note: 
MPP = Midwestern Prevention Project included classroom curricula, parent education, family involvement, 
community organizing, policy development, and media (formal mediation analysis was conducted) 
PN = Project Northland included classroom curricula, parent education, family involvement, youth leadership, 
community organizing and policy development (formal mediation analysis was conducted) 
D.A.R.E. = D.A.R.E. Plus included classroom curricula, parent education, family involvement, youth leadership, 
and community organizing 
SDP = Social Development Program included classroom curricula, teacher training in classroom management 
and parent education 
SAFE = Project SAFE included a classroom curriculum, parent education and family involvement 
NS = Intervening variable was not affected by program 
X = Intervening variable was significantly affected by program 

= Intervening variable was not targeted by the intervention and/or not measured in the evaluation 
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reported in table plus intentions to use) intervening variables were reported on 
in their report on mediating mechanisms (MacKinnon et al., 1991). However, it 
seems clear that their programs targeted many more intervening variables, and 
in all three domains of influence. And the same was found for Project North- 
land and the D.A.R.E. Plus studies. As presented in Table 1, Project North- 
land's intervention was designed to target many intervening variables in each 
of the three domains. The challenge then, appears to be to design a more com- 
prehensive evaluation that can validly measure changes in all of these domains 
and levels of influence. Such comprehensive evaluation plans are critical to 
thoroughly evaluate comprehensive programs and their effectiveness, in order 
to gain a better and more thorough understanding of the complexities and 
areas of effectiveness in preventing alcohol use among adolescents. 

Implementing multiple component interventions and evaluating them 
requires a great deal of resources (e.g., time, money, and personnel) such that, 
logistically, they can be challenging to execute. Often it is difficult to determine 
which component(s) of a multiple component intervention actively contribute 
to its success (Flay, 2000; Stigler, 2002). It is often assumed that the addition of 
extra components simply increases the efficacy of the at least minimally effec- 
tive school-based curriculum that often serves as the foundation of a multiple 
component intervention (Flay, 2000; Tobler, et al., 2000). Unfortunately how- 
ever, the research design of most studies of these programs has not allowed for 
an estimation of the separate effect of each component. Future research should 
address this concern so that this approach to intervention can be optimized 
(Stigler, 2002). 

From this review of conceptual and action theory related to comprehen- 
sive programs to prevent adolescent drinking the following recommendations 
are put forth. It is recommended that the development of comprehensive pro- 
grams to prevent adolescent alcohol use include 1) coordinated and comple- 
mentary intervention components, accompanied by better explanations of how 
action theory is used to drive these interventions and target multiple interven- 
ing variables, 2) measurement of the intervening variables that are being tar- 
geted by the intervention components, and 3) thorough analysis of intervening 
variables, including analyses of mediating mechanisms. 
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Prevention of Adolescent Alcohol 
Problems in Special Populations 

Steve Sussman 

Abstract. Research on the prevention of alcohol abuse in America has only recently 
begun to consider the needs of special populations. This chapter will consider alcohol 
prevention as a function of four major special population divisions: gender, ethnicity, 
region (population density), and socioeconomic status. Specific ethnic groups exam- 
ined will include Hispanics, African-Americans, Asian-Americans, and Native Amer- 
icans. In general, there is some support for the utility of current alcohol prevention 
approaches on special populations. Much population-specific work completed to 
date has not been rigorously designed or evaluated, though it appears likely that 
partnering with population gatekeepers and showing cultural respect and sensitivity 
to the population, and providing material that is relevant to the population's adapta- 
tion to their environment are essential. 

1. Introduction 

Minority youth, together with adolescents defined by other sociodemo- 
graphic characteristics, require special attention from alcohol researchers. In 
America today, youth from special populations are under-researched, under- 
served, and poorly represented in alcohol prevention studies. Within the 
National Institutes of Health, special populations research is becoming a focal 
point, as illustrated by the significant investment by the National Institute on 
Alcohol Abuse and Alcoholism in the prevention of teenage alcohol-related 
problems in special popu1ations.l Most often, demographics delineate special 
populations. Consequently, this chapter considers alcohol prevention as a func- 
tion of gender, ethnicity, region (population density), and socioeconomic status. 

To set the stage for this discussion, the research backdrop for special 
population research must be articulated. Research on special populations is 

Steve Sussman University of Southern California, Departments of Preventive Medicine and Psy- 
chology, Alhambra, California 91803. 

225 



226 I11 Prevention 

sometimes assumed to be needed because of another assumption-that a 
body of knowledge has all ready been accumulated on general populations, 
and that this body of knowledge may not apply well or maximally to popula- 
tions less often studied carefully. This latter assumption may not apply well to 
the field of alcohol prevention research. The limit of progress in special popu- 
lation work is rendered difficult by the current general status of alcohol pre- 
vention knowledge. 

Prevention of alcohol abuse has been relatively difficult to effect among 
substances of abusee2 At least five major reasons exist for this quandary. First, 
ambiguity surrounds information about the dangers of alcohol use. Small 
doses of alcohol are purportedly healthy, at least among an adult p~pula t ion .~  
Generally, available guidelines suggest that no more than one drink a day for 
women and two drinks a day for men (12 oz beer, 5 oz wine, 1.5 oz 80-proof 
spirits) are considered a ceiling of healthy drinking3 Arguably any drinking is 
dangerous for a young teen because it could set up a pattern for heavy drink- 
ing as a young adult. Among youth, it is not clear that small doses are injuri- 
ous although they are illegal. Certainly, larger doses of alcohol may be 
dangerous particularly while one's nervous system is still in de~eloprnent.~ 
Unfortunately, there is a widespread acceptability of alcohol use across many 
societies alongside a widespread denial that alcohol use is dange ro~s .~  As a 
corollary to this large social climate attitude, relatively few treatment agents 
will warn youth about the dangers of alcohol use. For example, at present 
only about 5O0/0 of primary care physicians will warn their young patients 
about the risks of alcohol abuse.6 

Second, that alcohol use is illegal among youth but not among adults 
may present alcohol as "forbidden fruit" among teens. Because adults can 
legally drink, youth may be more tempted to drink than if drinking were not 
appropriate for anyone. Third, many cultures through use of rituals, special 
events, specialty shops, or in their mass media, promote use of alcohol as a 
means of social lubrication, sophistication, or as rites of passage to adulthood. 
Many movies depict teens drinking to excess and experiencing almost tran- 
scendent pleasure. 

Fourth, alcohol generally is easy to obtain by teens as well as by adults. It 
can even be manufactured at home with readily available products. Finally, 
many researchers popularly assert that different youth are differentially vul- 
nerable to suffering chronic problems with alcohol. Possibly, up to 50% of 
"alcoholism" has a genetic basis7, which may be related to relatively early 
onset and sensation seeking tendencies. From such assertions, some people 
may assume that a progression of alcohol use among vulnerable persons is 
intractable. That is, prevention would not be successful. (These assertions run 
parallel to and separate from other findings that suggest social and environ- 
mental variables are largely responsible for delayed initiation of alcohol use; 
see ref. 4) Even though a blanket of skepticism clouds the progress of alcohol 
prevention work, such work does and should continue to prevent the conse- 
quences that adolescents who drink alcohol may suffer. 
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2. Consequences of Teen Alcohol Use 

Alcohol use results in numerous life problems. Alcohol accounts for two- 
thirds of substance abuse disorder treatment w~r ldwide ,~  and incurs enormous 
health care costs due to alcohol use-related accidents or injuries, fetal effects, 
and diseases such as alcoholic liver disease.j Negative effects on one's produc- 
tivity in society are additional dire consequences of use. 

Among youth, these consequences begin with increased tolerance to alco- 
hol and much time sacrificed to obtain and use alcohol. Then, youth who drink 
may suffer impairments in their social and role functioning. Eventually, youth 
may begin to desire to control use and find that they are having difficulty 
doing so, resulting in or related to new problems such as fights, poor school 
performance, and illegal or dangerous beha~ io r .~  Serious and fatal conse- 
quences can occur with very occasional use. Any high quantity drinking can 
result in alcohol poisoning. Traffic fatalities are the number one cause of death 
among adolescents and many are alcohol-related. Alcohol is associated with 
many other unintentional injuries including drowning, boating accidents, and 
fire burns.1° Drinking is associated with violence, including rioting as well as 
fights and assaults; adolescents who are under the influence of alcohol are vul- 
nerable to assaults, especially sexual assaults. Hangovers are incompatible 
with schoolwork. Drinking exacerbates depression and alcohol use increases 
the risk for suicide. Decision making is impaired and may lead to having 
unprotected sex (e.g., see refs. 10,11,12,13). 

Perversely, youth seek out alcohol often to improve social functioning, 
and then later suffer social consequences related to alcohol use. Youth look to 
alcohol as an enjoyable distraction and then become preoccupied with its use 
to the exclusion of other activities. If they become accustomed to using alcohol 
at an early age, they are relatively likely to suffer the more severe alcohol- 
related problems in ad~l thood.~, j  Many researchers have searched for means to 
delay youth from using alcohol or prevent youth from abusing alcohol, to try 
to curb the negative consequences that eventually would result otherwise. Any 
program that delays the onset or increases in alcohol use also is likely to suc- 
ceed in interrupting the cascade of increasing risk. 

3. Universal Prevention Program Effects 

Before examining alcohol use prevention programming among special 
populations, this chapter first examines what is known about alcohol use pre- 
vention, in general. This knowledge sets a limit, perhaps, on what can be dis- 
cerned among special populations since, by definition, there is less known and 
available to assist special populations. Numerous types of alcohol use preven- 
tion strategies are being attempted. One general type of programming focuses 
on changes in the alcohol use environment (sometimes referred to as "supply 
reduction"; see 14). Environmental prevention strategies include traffic safety 
education, policy mechanisms (e.g., raising the minimum drinking age, alcohol 
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taxation, BAL limits and enforcement, zoning), server training, and community 
involvement (coalitions, point-of-sales stings, community leader and business 
involvement, media and family involvement; see 2,4,5). Some environmental 
manipulations, such as use of warning labels and provision of alternative 
youth activities outside of school may serve to reduce demand for alcohol, as 
well as potentially limit expose to alcohol. Results of these programs are prom- 
ising; they have effected decreases in heavy drinking among youth and 
decreases in numbers of fatal car crashes (see review in refs 2, 15). These vari- 
ous prevention program components attempt to make alcohol use less accessi- 
ble, less desirable socially, as well as make one's social environment more 
supportive to n o n ~ s e . ~ , ~ , j  These programs are likely to be of relative importance 
in the prevention of youth alcohol use because alcohol is so widely available to 
youth, both outside and inside the home (see refs. 15,16). 

Alcohol demand reduction programs also have been evaluated. Social 
influences and comprehensive life skills programs have been considered to be 
relatively effective demand reduction programs.17 Social influences program- 
ming provides normative information and skill instruction (e.g., corrective 
prevalence and peer approval norms, awareness of social influences, refusal 
assertion skill instruction, making a public commitment not to use). The theoret- 
ical basis of social influences programming in its simplest form is that inocula- 
tion against direct or indirect social pressure to use alcohol will help prevent use 
when youth enter alcohol use situations. Comprehensive life skill programming 
subsumes social influence material, and adds life skill information (e.g., prob- 
lem solving, general social skills, and coping skills). However, some recent 
empirical reviews and meta-analyses question the clinical significance of pro- 
gramming designed to reduce alcohol use prevalence among teens at a 1-year 
f o l l o w - ~ p . ~ J ~ J ~ , ~ ~ , ~ ~ , ~ ~  Even iatrogenic effects have been suggested among those 
youth who are drinkers prior to program implernentati~n.~~ One suggestion 
made is that social skills training programs attempt to influence a very narrow 
range of factors that influence the development of drinking behavior. In particu- 
lar, these programs are argued to focus on interpersonal factors, whereas correc- 
tion of erroneous (intra-personal) alcohol-related beliefs, counteraction of 
widespread acceptability and tolerance of alcohol use, tailoring of delivery to 
different groups, or multi-faceted modalities of implementation are needed.20,21 

Very recently, Skara & S ~ s s m a n ~ ~  examined all school-based alcohol and 
drug abuse prevention education programs (which may also include family and 
community involvement) that reported data of at least a two-year follow-up, 
extending at least from junior high school to high school age. A total of nine social 
influences or comprehensive life skill studies summarize the total pool of pro- 
gramming that reported longer-term quantitative data on alcohol-specific pro- 
gram effects in that review. Ten other alcohol prevention studies were added here 
to provide information on all work that provides at least a two-year follow-up. Six 
of these ten studies do not cross over from junior high school to high school 
age.21,2j,26,27,28 F our studies do cross over this transition period.29,30,3132,33 One pio- 

neer, brief pilot study program (3 sessions plus booster activities), that utilized a 
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very small sample of 9th grade youth (91 social influences program participants 
and 30 controls from one high school), is not reported among this total set of 19 
programs (i.e., ref. 34). While a 3-year behavioral follow-up in 11th grade was 
reported, the sample is too small and limited to include other than as a historical 
note. (No effects were found at the 3-year follow-up.) 

These programs are presented in Table 1. Some of these programs had ini- 
tial effects that later decayed. At 1-year follow-up, the MMCSHE project found 
no difference in frequency of drinking but did find a difference in numbers of 
drinks per sitting (mean difference=.52 drinks). This number-of-drinks effect 
vanished by the 6-year follow-up. AMPS found an effect at 27-months follow- 
up only on the baseline "unsupervised use" subgroup (8'/0 of the sample) for 
which the rate of alcohol misuse was halved compared to the control sample. 
This subgroup effect disappeared by the last, 4-year follow-up t i m e - p ~ i n t l ~ , ~ ~ , ~ ~ .  
Project Northland found effects on weekly use that vanished by the 5-year fol- 
low-up, although effects on binge drinking remained. Project ALERT found 
only a temporary effect on baseline non-drinkers. Finally, Project TND found a 
10% relative reduction effect among baseline drinkers on 30-day alcohol use at 
a 1-year follow-up that vanished by the 2-year follow-up. 

A brief summary of these 19 long-term follow-up studies is enlightening. 
These studies primarily were implemented with young teens at baseline that 
received a mean of 14.9 sessions of program material. Primarily white youth 
were targeted in 11 of the studies (ethnicity was not reported in two studies). A 
total of 13 studies used an experimental design, and 6 were quasi-experimen- 
tal. A total of 10 studies were social influence-oriented, and 8 studies were com- 
prehensive life skills oriented (i.e., social influences programming plus 
material on coping skills and communication skills). One other study also 
included motivation enhancement material along with comprehensive life skill 
material (Project TND). These 19 long-term follow-up studies involved an 
average of 3.8 years follow-up. Interestingly, 11 studies demonstrated program 
effects at final follow-ups. Albeit effect sizes were small, eight studies achieved 
effects on problematic use, over varying geographic regions. 

Though a majority of the studies targeted mostly white subjects, ethnic 
minorities were represented in several studies. Of the 17 studies that reported 
ethnicity, 14 included whites, eight included Hispanics, eight included African- 
Americans, four included Asians, and two included Native Americans, as com- 
posing at least 5% of the sample in the study. In addition, 10 of the studies were 
conducted at least in part in rural areas, and four took a focus on poor youth. 
Alcohol abuse prevention shows some promise long-term among general and 
special populations. 

4. Special Populations and Alcohol Prevention 

Special populations are those which require specially focused attention by 
virtue of social and historical circumstance, process or elements of culture, or 
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having been significantly neglected in past studies or pr0grams.l This section 
will discuss what is known about alcohol prevention as a function of four spe- 
cial population divisions: gender, ethnicity, region, and socioeconomic status. 

4.2. Gender 

Males are more likely than females to have ever been drunk by 12th grade 
(65.1% versus 62.2%) and are more likely to report having been drunk in the 
last 30 days (37.0% versus 28.4%). They are also more likely to consume large 
quantities in a single sitting.' Males also are at greater risk for poor refusal 
skills, which is associated with greater risk for alcohol use.36 Conversely, girls 
may be pressured into drinking by their peers more so than are boys37 Gender 
differences have failed to be found regarding alcohol abuse and dependence 
among teen drug abusers attending drug clinics.38 Also prevention program 
findings on alcohol use apply across gender. Many prevention studies did not 
examine alcohol use results by gender. Rather, gender was not discussed or it 
was entered as a covariate (adjustment variable). But among those studies that 
directly examined gender effects, no differences were revealed (see refs. 17,23, 
28,39,40). Even so, some specialized prevention studies focus only on delivery 
to females (e.g., ref. 41), and there may be gender-specific issues that youth 
would not want to share only with the other gender (e.g., physical maturation). 

4.2. Ethnicity 

Whites are relatively likely to have been ever drunk by 12th grade com- 
pared to African-Americans and Hispanics (67.9 versus 40.5% and 63.8%) and 
are relatively likely to report having been drunk in the last 30 days (37.7% ver- 
sus 25.5% and 12.0%; ref. 42). Generally, Asian-Americans show the lowest 
level of drinking among ethnic groups, though notable differences exist 
between different Asian gr0ups.l With great variation across tribes, Native 
Americans show the highest rate of alcoholism-related consequences among 
any ethnic While whites report greater prevalence of alcohol use, 
alcohol use is understudied among other ethnic groups, and these groups do 
suffer alcohol-related consequences. Arguably, one may have more confidence 
in prevalence data on alcohol use among white persons because there is more 
data about them. The following subsections present the information on alcohol 
prevention as applied to Hispanics, African-Americans, Asian-Americans, and 
Native-Americans ethnic groups. 

4.2.1. Hispanics. Ethnic minorities are underrepresented in alcohol research, 
and studies that are completed generally do not consider within (molar) group 
label variability." For example, in the few prevalence comparison studies com- 
pleted with Hispanics, Mexican-Americans generally have been found to 
report higher drinking rates and alcohol-related problems than Puerto Rican or 
Cuban-American~.~~ One reason for this disparity in reporting among Hispanic 
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ethnic groups could include differential cross-cultural influences. In par- 
ticular, Mexican Americans experience easy and proximal travel between 
Mexico and the U.S., leading to a relatively greater number of communi- 
cations across cultures. These frequent communications might lead some 
Mexican-Americans to search for ways to maintain their cultural unique- 
ness and pride while traveling to and from the wealthier, dominant cul- 
ture. Inadequate preparation and flexibility in adapting to experiences 
in both cultures may lead to alcohol use as an escapist means of coping. 
Interestingly, Cinco de Mayo is a Mexican holiday that celebrates Mexi- 
can determination to retain hard-fought independence from invaders. 
This holiday has achieved greater importance among Mexican-Ameri- 
cans than Mexicans, perhaps because Mexican-Americans may have a 
relatively greater desire to instill or maintain ethnic pride amidst the presence 
of the dominant culture. The alcohol industry has responded to this holiday by 
a promotion that has linked the holiday and "being Mexican" to drinking 
beer,"6 anecdotally resulting in much drinking occurring on this day among 
Mexican Americans, particularly males. Not so surprisingly, perhaps, Mexican- 
American males are at relatively high risk for alcohol-related problems (e.g., 
Alcoholic Liver Disease), when compared to whites.47 

Among Mexican-American youth, there appears to be a relation between 
using the language of the dominant culture (English) and alcohol use. Lan- 
guage-based acculturation measures predict 30-day drinking among Mexican- 
American youth, including those who are migrant farm ~ h i l d r e n . ~ ~ , ~ ~  Possibly, 
these youth that learn English find themselves at a greater emotional distance 
from their Spanish-only speaking parents. Certainly, acculturation processes 
are complicated and need continued research. 

Some prevention programming developed for Latinos has been delivered 
to multiple ethnic groups, among which Latinos are a large minority or a 
majority. For example, Botvin, Schinke and  colleague^^^,^^ developed a cultur- 
ally tailored intervention for Latinos and African American youth. This pro- 
gram made use of a professional "story teller" who told mythic stories drawn 
from African, Spanish, and Greek cultures to relay important social or life 
skills. Also used were biographies of minority heroes who used their skills to 
overcome adversity; a rap video that instructs how skills are used in different 
situations; and peer leaders who assisted adult leaders. This program was 
compared to standard Life Skills Training (both were 23 sessions long) and an 
8-session information-only control condition (IC) at six inner city schools 
(mean age=12.7 years; n=757 at pretest; two schools per condition), in which 
49% were African American and 37% were Latino. Results at 2-year follow-up 
indicated that youth in the culturally sensitive program (Culturally Focused 
Intervention; CFI) reported less drinking than those in the Life Skills Training 
condition, although both conditions reported less drinking and drunkenness 
than youths in the control condition. Use in the last 30 days was 13O/0 for IC, 
10% for LST, and 6% for CFI. This study appeared promising, but the number 
of schools per condition was small (see Table 1). 
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Schinke, Botvin and their colleagues followed this study with the devel- 
opment of an adapted Life Skills Training Program that was much less drasti- 
cally altered than the prior study version. This newer program subsequently 
was shown to prevent binge drinking at a 2-year follow-up, targeting African- 
American and Latinos (as described in the next subsection on African Ameri- 
cans; see refs. 30,31). 

Sussman and colleagues' drug abuse prevention programming with alter- 
native and regular high school youth (Project TND) showed a 10% relative 
reduction in alcohol use across three randomized trials at a one-year follow-up 
among baseline drinkers in a sample that is 40% Latino.4o This project involves 
only a little cultural tailoring (e.g., names used in activities). However, effects on 
alcohol use were found to dissipate by 2-year follow-up in one of those trials.28 

Eisen, Zellman, & Murray50 provided a 1-year post-program evaluation 
of the Lions-Quest Skills for Adolescence drug education program. The pro- 
gram was delivered at four program sites [Los Angeles, Detroit (city and sub- 
urb), and Washington-Baltimore] to 7,400 6th grade youth in a randomized 
design. Of these youth, 34% were Latino, 26% were White, 18% were African 
American, and 7% were Asian. Youth received 40 program sessions over a full 
school year, which involved building self-competence while becoming a teen, 
communication skills, mood management, refusal assertion training and man- 
aging friendships, and healthy living and being drug-free (e.g., instruction on 
harm of drug use). No main effects were found on alcohol use compared to a 
standard care control condition. There was one significant treatment by pretest 
use interaction. Baseline binge drinkers (drinking 3 or more times in last 30 
days) in the program condition were less likely to binge drink at follow-up 
(27% versus 37%). 

Valentine et al.jl provided a 6-month evaluation of an approximately 10- 
session student-counseling program among 439 middle and high school youth 
in Boston (Urban Youth Connection Program). Counseling sessions were pro- 
vided at the schools to individuals, pairs, or larger groups by graduate student 
interns (in Education). Contents of the counseling were not specified. No 
behavioral effects were found among this sample (43% Latino, 42% African 
American and 12% white), in this quasi-experimental design. 

Some alcohol prevention programming has emphasized a specific focus 
on a Latino culture. For example, La Familia is a community-based alcohol 
and drug use prevention program that targets Latino families with high-risk 
youth 6 to 11 years old.j2 The approach involves building protective environ- 
ments by engaging multiple families in the process of learning healthy 
lifestyles and how to build "social capital" (i.e., time and energy that adults 
exert to support each other in reciprocal relationships). In addition apparently 
the Strengthening Families Program was implemented within La Familia.j3 
Parent-child communication, drug education, problem solving, and instruc- 
tion in community responsibility were emphasized. Approximately 30 ses- 
sions of material were delivered to each family. The authors mention that over 
the two years the program had been in existence, 219 Hispanic youths and 61 
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families had been enrolled. The program retention rate was 92%. However, 
over the time of the evaluation only 20 youth had tried alcohol 1-10 times, and 
none had used alcohol more than 10 times. The behavioral effects of this study 
are not interpretable given the low prevalence of use, along with lack of a 
comparison group. 

Another Latino-specific alcohol prevention program involves the devel- 
opment of "novelas" (episodics) for youth and their families. Specifically, a TV, 
radio, and storybook episodic (La Esperanza del Valle) was implemented to 
improve family communications and youth attitudes about alcohol use. Sub- 
jects were relatively poor, rural Latinos in Washington State. Latino rituals 
(e.g., coming of age ceremony for a teenage girl), appreciating the family as a 
unit, and cultural values (e.g., Dignidad-self worth, Repeto-value of rituals, 
Caridad-assisting other Latinos in need, La unidad de familia-family alliance) 
were included in the novelas, with an overall theme of family bonding and 
protection. The TV version (telenovela) consisted of 6 22-minute episodes. Air- 
ings occurred numerous times over the different communication systems (two 
TV stations, radio, print). There was a small improvement in alcohol attitude 
scores after viewing the telenovela among approximately 800 Latino youths 11 
to 19 years of age. No behavioral effects are rep~rted.~"  

Litrownik, Elder, and c ~ l l e a g u e s ~ ~ , ~ j  involved 660 Latino migrant families 
in a randomized design which involved exposure to an 8-session culturally 
sensitive program (Sembrando Salud) presented by bilingual/bicultural col- 
lege students (see Table 1). Youth were recruited at 22 schools into 70 total 
groups. Parents attended three of these sessions, and assisted in helping their 
children complete relevant homework assignments. Students were taught 
about tobacco and alcohol consequences, communication skills (listening, 
speaking, and refusal assertion), and development of parent-child communica- 
tion skills to support youth decision-making. Cultural values such as famil- 
ism0 and respeto (parental respect) were incorporated into the refusal assertion 
role plays, and other material, to increase the cultural relevance of the material. 
This program was compared with one involving learning first aid and home 
safety. Data were collected at an immediate posttest two months after the 
pretest, and at one and two year follow-ups. No effects on alcohol use behavior 
were reported at any time point, and a favorable parent-child communication 
effect only was reported among families with a relatively small family size. 

One other pilot study program (Project HOPE) was delivered to 130 
Latino 7th and 8th graders in English as a Second Language (ESL) class56. A-12 
session drug education and career development curriculum was offered as 
well as team-building leadership activities and counseling by bicultural spe- 
cialists. In addition, a 9-session parenting skill workshop and school advocacy 
for the parents of these youth was offered. A normative data comparison at an 
approximately 2-year follow-up showed that 11% of the project sample 
reported alcohol use in the last 30-days compared to 40% of a large normative 
comparison. However, changes in alcohol use by sample or comparability of 
samples were not reported. These behavioral data are difficult to interpret. 
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4.2.2. African-Americans. While heavy drinking is a stereotype that has prolif- 
erated about African-Americans (with Ripple or malt liquor in hand), across 
the life span African-Americans generally show a relatively lower level of alco- 
hol use than Still, among substances of abuse, alcohol is the most 
abused substance among African American adolescents and adults, and its use 
may remain stable with increasing age (instead of decreasing as with whites; 
see ref. 57). Relatively low socioeconomic status, social disorganization, allosta- 
tic stresses, and relatively older age have been thought to be most descriptive 
of continued heavy drinking among African-Americans. 

Prevention programming for African Americans has attempted to be cul- 
turally sensitive through use of materials that portray African American youth 
as pathfinders, provide situations that reflect African American contexts, and 
use language or expressions familiar to the target population30. Botvin et al. 
tested a 25 session version (15 core, 10 booster) of Life Skills Training among a 
sample of 3,041 baseline 7th grade inner city youth (1,713 that received the pro- 
gram) from 29 schools in New York City. Of these youth, 57% were African 
American, 24% were Latino, 8% were Asian, 3% were white, and 7% were of 
mixed or other backgrounds (see Table 1). This curriculum was adapted by 
depicting African American characters in illustration, modifying role plays to 
refer to familiar situations, and adapting language. A two-group blocked ran- 
domized design was used. Results at a 1-year follow-up indicated small but 
significant program effects on drinking frequency, drunkenness frequency, and 
drinking quantity. These effects were statistically mediated by reductions in 
intention to drink and risk taking. At the 2-year follow-up, effects were main- 
tained on binge drinking (those who typically consume 5 or more drinks on 
drinking occasion). Approximately, 5.2% versus 2.2% of control versus pro- 
gram youth reported binge drinking31 

Four culture-specific substance abuse prevention programs for African- 
American teens were located in the published l i tera t~re . j~ , j~ ,~O,~~ For example, 
Maypole & Anderson'sG0 program ("Soulbeat") was developed to complement 
church and school-based programs and involves participation in plays that 
dramatizes the problems of drug abuse, peer pressure, parent-teacher relations, 
and institutional racism, followed by discussion among church members. The 
only data provided were training data (only 4 of 14 teens attended over half of 
the five training sessions), and anecdotal reports that church members enjoyed 
the play and discussion after it. 

In Cherry et al.j9, the "NTU" (Bantu African culture word for "essence of 
life") program had involved 85 5th grade youth in a quasi-experimental 
design. The program included a "rites of passage," substance abuse preven- 
tion, education, and parenting components. The "rites of passage" component 
involved instruction in principles of Kwanzaa and other Africentric principles 
(e.g., Heshema-respect for others, Ujima-importance of family, Nia-purpose, 
and Ujamaa-cooperative economics) in a total of 42 group sessions and 
retreats, field trips or ceremonies. The substance abuse prevention component 
involved an average of 10 sessions on drug education. The parenting program 
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involved 6-8 parent education sessions with an additional 5 in-home counsel- 
ing sessions. While a great deal of programming was offered, only 25% of the 
youth reported ever drinking wine or beer, and most held negative attitudes 
toward drug use, at baseline. No significant relative changes on alcohol use 
were found over a 1-year period. The other two culture-specific programs were 
family-oriented, emphasized cultural specificity in contents and language, and 
one contained competency-based skills education; however, neither provided a 
behavioral outcomes evaluation (see ref. 58, Safe Haven; ref. 61, Project SAFE). 

4.2.3. Asian-Americans. There are up to as many as 60 different groups that 
may be classified as Asian-Americans or Pacific Islanders. Vietnamese-Ameri- 
cans and Japanese-Americans report the heaviest drinking. Fillipino-Ameri- 
cans and Korean-Americans generally report somewhat less heavy drinking. 
Generally, Chinese-Americans report the lowest levels of drinking1,". There is 
no simple explanation for these differences. Generally, though, Asian-Ameri- 
cans show a lower prevalence of drinking than other groups, perhaps due to 
cultural influences, a tendency to exhibit a flushing response, or other factors; 
and Asian American women show much lighter levels of drinking than the 
men. Those persons who are subjected to rapid economic growth and changing 
demands on lifestyle, social isolation, and barriers related to recent immigra- 
tion are relatively likely to use alcohol to excess. 

Little knowledge exists on effective alcohol prevention programming 
among Asian A m e r i ~ a n s . ~ ~  Many predictors of drug use are similar across eth- 
nic groups, including peer use and problem behavior". Five prevention pro- 
grams were located that provided behavioral data on Asian Americans. Project 
SMART utilized a quasi-experimental design in urban/suburban southern Cal- 
ifornia, and compared exposure to program (there were two types, both gener- 
ally social influence oriented, combined for this assessment) versus a standard 
care control condition. Subjects were 5,070 7th graders, of whom 6% were 
Asian American, 20% were African-American, 31% were Hispanic, and 43% 
were white. The results at a 1-year follow-up revealed program effects for alco- 
hol use, with relatively strong effects among non-whites compared to whites. 
For alcohol, the program effect was strongest for Asians, with Hispanics, 
African-Americans, and whites successively less affected by the program39. 
The effect size on a 3-item index of lifetime and current alcohol use was small, 
and no numerical measure of mean effect or percentage difference was offered 
regarding the alcohol ethnicity by condition-type analysis. Two other programs 
reviewed in this chapter that intervened on multiple ethnic groups including 
Asian Americans showed effects on drinking (Projects AAPT and CFI-2), 
whereas two other studies failed to show effects on drinking (Projects ALERT 
and TAPP; see Table 1). No culturally tailored study was located that focused 
on alcohol prevention among Asian Americans. 

4.2.4. Native-Americans. Great variations in attitudes toward drinking exist 
across the more than 500 Native American tribes living in the United States 
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today. Some tribes show very low rates of drinking and high disapproval of 
drinking (e.g., many Southern tribes), whereas others do not (many Northern 
tribes). Still, Native Americans show the highest rate of alcoholism-related con- 
sequences among any US, ethnic-racial group, including driving and other 
accidents and fetal alcohol ~yndrome.",~"ery little empirical data exists to 
explain differences in drinking among these many tribes, although many theo- 
ries (e.g., poverty, lack of integration, or hopelessness) continue to be pre- 
sentede4j These theories might suggest that non-use of alcohol may lead to 
depression among youth unless some means of upward mobility or meaning- 
fulness is offered in its place (see ref. 63). 

Generalizations about Native American youth are difficult to make. 
Nonetheless, prevalence of teen alcohol use among these youth may not be 
higher than among Anglos. However, the amount of alcohol consumed by 
Native youths on occasions of use is relatively high with worse consequences; 
and family influences may be relatively imp0rtant.l 

At least three comprehensive empirical reviews of alcohol prevention 
among Native Americans have been ~ r i t t e n . " , ~ ~ ~ ~ ~  Across these three reviews, 
26 different studies were located. In 20 of these studies, all subjects were Native 
Americans. However, only 11 studies included comparison groups and, of 
them, only five used experimental designs. In addition, half of the studies 
included sample sizes less than 100. Effects on alcohol use were reported in 13 
of these studies, eight of which included comparison groups and four of which 
involved experimental designs. 

All three reviews suggest that including cultural objects and events into 
programming are means to enhance effectiveness of alcohol prevention efforts. 
These culturally sensitive efforts include adding traditional songs, dances, cer- 
emonies, and crafts, and involvement of the elders and other community lead- 
ers in prevention activities or decision making (also see refs. 67, 68). These 
efforts can energize core learning or policy change efforts. 

In terms of core learning activities, skill enhancement programs show 
p r ~ m i s e . ~ ~ , ~ " . " ~  For example, Carpenter and colleagues (1985) instructed a peer- 
managed drinking self-control program in a residential high school to 30 at risk 
youth. Youth were randomly assigned to three program groups, involving 
incremental amounts of programming (alcohol education, self-monitoring, and 
self-control). The investigators found decreases in drinking that were main- 
tained over a 1-year period (with breath test validation of self-reports), but no 
condition differences were revealed between minimal and full program condi- 
tions, and no standard care control group was included. 

Schinke and colleagues69 found a small to moderate effect on alcohol use 
(use in last 14 days rating scale item; means=3.76 versus 4.92 days of use), at a 6- 
month follow-up, using a 10-session program that focused on bicultural compe- 
tence skills. This program included 137 12-year old youth from two western 
Washington reservation sites, comparing program versus control conditions in a 
small, randomized design. The purpose was to teach youth how to cope with 
pressures from within the Native American community and within the majority 
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culture. Culturally focused program material included instruction on myths 
and facts about Indian drinking, involvement of peer and adult tribal speakers, 
and inclusion of healthful concepts such as "thinking like an elder." 

This program influenced development of the Schinke, Tepavac, & Cole 
which studied approximately 1,400 Native American youth, and 

included a 3 1/2 year follow-up (also see Table 1). Schinke and colleagues 
used an experimental design (standard care, school-based, school plus com- 
munity involvement). The skill condition included instruction in Native 
American legends, values, and stories (15 weekly sessions), and the commu- 
nity condition also involved the school-based program plus community-wide 
awareness efforts. Core learning activities were derived from Life Skills Train- 
ing, and included problem-solving, personal coping, interpersonal communi- 
cation skills, and refusal assertion, all culturally woven. No differences were 
found between the two intervention arms. Youths in each of the intervention 
arms showed less drinking at a long-term follow-up compared to the standard 
care condition (24% versus 30% drinking). This study involved baseline 3rd, 
4th, and 5th grade Native American youth (mean age=lO years) from rural 
schools located in 10 reservations in North and South Dakota, Idaho, Mon- 
tana, and Oklahoma. 

One pilot program (the Seventh Generation-which refers to a "time of 
healing") developed and evaluated a culturally focused after-school alcohol 
prevention program for Native American 4th to 7th graders in Denver, utiliz- 
ing a quasi-experimental design (257 program youth, 121 control youth; ref. 
65). The program aimed to correct inaccurate stereotypes about Native Ameri- 
can alcohol consumption, enhance values in conflict with alcohol use, provide 
refusal assertion training, teach decision making, and coach making a personal 
commitment to not use alcohol. In addition, to enhance Indian identify, Native 
American values of harmony, respect, generosity, courage, wisdom, humility, 
and honesty were instructed (e.g., as reflected in the Medicine Wheel), as part 
of this 18-week program. At a one-year follow-up of this program the program 
group reported better decision making, less positive beliefs about alcohol use 
effects, a more positive self-concept, and only 5.6% of the program versus 
19.7% of the comparison group, reported drinking in the last 30 days. Pretest 
differences across groups were minimal. 

Another pilot program (Family Circle Prevention Program) took a bicul- 
tural educational approach with a strong emphasis on Native American cul- 
tural enhancement within the context of family systems education (24-week 
program; see refs. 65,70). Eight rural schools participated, focusing on nine to 
18 year old youth (N = 1,937). A culturally focused school-based substance 
abuse curriculum was developed and implemented, including instruction in 
tribal legends, cooperative learning, and building resiliency skills. Classes also 
included instruction in the qibwe Native American language. A community 
curriculum also was developed and implemented with a family focus. Role 
modeling a "good way of life" was imparted by involvement of respected com- 
munity elders, who told stories and instructed youth on how to live like they 
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did. The program emphasized a four-fold message regarding the collective 
physical, spiritual, emotional and intellectual selves. Instruction in self-esteem 
building, positive thinking, self-awareness, creation myths, and Native Ameri- 
can family values was emphasized. Further, counteraction of a sense of com- 
munal powerless was targeted. A pretest-posttest comparison group design 
was employed, and a school in another community served as a comparison. 
The program appeared to slow the rise of alcohol use, but no difference was 
found in perceived likelihood of accepting alcohol from friends, and the ade- 
quacy of the comparison group was not well established. 

Also, a few empowerment-centered programs have been implemented 
(e.g., ref. 68), which show effective action to create alternatives to alcohol use 
(e.g., building a teen center) but provide no data on effects on alcohol use 
behavior. Little policy, school based, family, or media prevention research 
exists that demonstrates behavioral effects on Native American youths' drink- 
ing behavior1. 

4.3. Region 

While there have been many fluctuations over the last 10 years, in 2001, 
lifetime prevalence of alcohol use was higher among 8th graders in relatively 
low population density areas (Non-MSA=53.5% and Large MSA=49.1%). 
Likewise, prevalence of ever having been drunk was higher among 8th 
graders in relatively low population density areas (Non-MSA=26.7%; Large 
MSA=21.l0/0). Difference in lifetime prevalence was not evident by 12th grade 
(Non-MSA=78.9%, Large MSA=79.9%), but reporting having ever been 
drunk remained higher among rural youth (Non-MSA=66.3%, Large 
MSA=61.6%). This same pattern of reporting was observed for 30-day preva- 
lence (i.e., in 12th grade; alcohol use in last 30 days=50.0% and 49.7%, and 
having been drunk in the last 30 days=36.7% and 30.6%, respectively in Non- 
MSA versus Large MSA areas). Differences were especially pronounced 
among youth living in rural areas in the North Central region of the coun- 
try." Thus, there is some evidence of increased risk for alcohol-related prob- 
lems among rural youth. 

D'Onofrio'j7 provided a comprehensive review of this arena. Among the 
problems stated in the review regarding the alcohol prevention literature 
included disparities in the definition of "rural." At least three have been used: 
(1) Standard Metropolitan Statistical Area (SMSA) < 25,000 people; (2) non- 
Metropolitan Statistical Area (MSA), < 100,000 people, with no economic rela- 
tion with an adjoining central city; or (3) Census Bureau, < 2,500 people outside 
of urbanized areas. Use of these different definitions led to variation in compo- 
sition and number of rural regions. For example, 15% to 30% of the US. can be 
considered to be rural depending on which of these three definitions is used". 
Even given definitional limitations, some generalities have been found across 
several studies. In particular, common risk factors for alcohol use and abuse 
exist between urban and rural sites (e.g., peer and family influences, sensation 
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seeking). Relative sparseness of social support and services, combined with 
economic hardship, may be of relative unique importance in predicting alcohol 
use in rural areas. 

No distinctively rural prevention strategy was uncovered by D'Onofrio", 
in her search of the literature. Four recent studies not in her review also were 
not tailored for rural areas. A prevention study targeting alcohol prevention 
among 4406 rural youth in New Hampshire71 presented a 3-year follow-up that 
contrasted the Here's Looking at You 2000 school-based curriculum, a Parent 
Communication Course along with a community task force, and a delayed 
intervention control. The school-based curriculum was implemented in grades 
one through 12. Program contents, number of sessions, degree of exposure to 
the program, or success of follow-up tracking were not located. This study 
failed to find a program effect on alcohol use. The conclusion of the authors is 
that by the end of high school most students are drinking regularly, and the 
only predictor of multiple drunkenness is regular drinking in middle school 
and early high school. 

Another recent outcome study that was implemented among primarily 
rural white youth was Project Northland. Perry et a1.26 used classroom (a total 
of 20 comprehensive social influence sessions), parent involvement, peer 
leader, print media, peer activism and activities (an average of four activities 
per school), and community task force components over three years of imple- 
mentation. They did find effects on binge drinking (through use of growth 
curve analysis), and ability to obtain alcohol, but not on regular drinking. 
Effects were relatively strong on baseline non-drinkers (see Table 1). 

A test of Life Skills Training versus Life Skills Training-plus the Strength- 
ening Families Program (the latter, a 7-session version) recently was completed 
among 7th graders from 36 Midwestern rural schools (96% white). This was a 
3-condition experimental study (LST+SFP, LST only, or standard care control). 
The study revealed at a 1-year follow-up that Life Skills training showed a 
1.5% lower onset of alcohol use, and the combined condition showed an 11% 
lower onset of alcohol use, than the control condition.72 Only 38% of eligible 
families were recruited into SFP. Thus, while the results show potential impor- 
tance of family-based prevention of alcohol onset, and other meta-analytic 
work suggests that the SFP program is promising,19 involvement of families in 
this programming remains a challenge. 

One recent quasi-experimental pilot study (see ref. 72; Families in Action; 
43 program participant "graduates") offered 6 2 1/2 hour family sessions to 
young teens and their parents, involving skill building (decision making, 
assertiveness, responsibility) and family systems elements. No behavioral data 
was presented during the one-year follow-up in this rural Michigan sample. 
However, Pilgrim and colleagues did report a main effect of programming on 
treatment seeking (talking to counselors), reporting appropriate attitudes 
regarding alcohol use (by boys only), and reporting improvements in school 
and peer attachment (for boys only). Parents reported more involvement in 
family counseling and school activities than did non-participants. 
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4.4. Socioeconomic Status 

Lifetime or 30-day likelihood of having been drunk is inversely associ- 
ated with plans to attend college, but is positively (although weakly) associ- 
ated with parental education." Alcohol prevention programs have been 
implemented among youth varying widely in economic background. Preven- 
tion program effectiveness has not been found to vary as a function of socioe- 
conomic status in these many studies (e.g., MPP, LST, TND, and AAPT). 

Only four published studies (and one in press) were located that reported 
placing a focus of their alcohol prevention program on economically disadvan- 
taged youth (Werch and colleagues' work, STARS for Families, Preparing for 
the Drug Free Years (PDFY), Northland, Sembrando Salud, and TS). Werch 
and colleagues' STARS for Families program was implemented with 211 eco- 
nomically disadvantaged youth at urban, suburban, and rural schools in north- 
ern Florida.73 This program was developed for middle and junior high school 
youth (11 to 15 years old), and involved a nurse health care consultation (for 
youth who are considering being on a sports team at school), key fact postcards 
sent to parents, and four family take-home lessons. STARS for Families found 
effects on alcohol use behavior that vanished by 1-year follow-up. 

PDFY involved a 5-session multi-media skills-training program for par- 
ents of 7th grade, white youth at 33 relatively poor Midwestern rural schools 
(see ref. 25). Project Northland focused on 20 school districts in Northeastern 
Minnesota, from poor, rural communities. Northland and PDFY did find 
effects that lasted several years (see Table 1). Sembrando Salud, presented pre- 
viously in this chapter, involved Hispanic migrant families and failed to show 
effects on alcohol use. T:S (see ref.) was CD-ROM based and did achieve effects 
among poor Hispanic and African American youth on 30-day likelihood of get- 
ting drunk. However, this program did not impact 30-day use or lifetime use of 
alcohol. Since youth were 8-10 years old at baseline, the long-term importance 
of these results are not clear (see Table 1). None of these programs were devel- 
oped with material that reflects the perspective or stories of poor people. 

5. Summary of the Outcomes of Programs for Special Populations 

This section provides a brief summary regarding the status of alcohol 
abuse prevention among the different populations described in this chapter 
(aside from socioeconomic status). A total of 16 of the 19 long-term studies 
(Table 1) contained at least some element relevant for special populations. Also, 
18 other studies were not presented in Table 1, but were discussed within spe- 
cific population sections of the text (five on Hispanics, four on African-Ameri- 
cans, one on Asian-Americans, five on Native Americans, and three on rural 
regions). Taken together, subsets of these 34 studies were used to generate an 
overall sense on whether previously developed programming may be impact- 
ing on each population. 
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Regarding Hispanic youth, of 14 studies total, there were 10 studies deliv- 
ered to mixed ethnic samples (seven of the 19 long-term studies in Table 1 and 
3 studies discussed only in the text). Four studies (one in Table 1 and three dis- 
cussed only in the text) targeted only Hispanics. Seven of the programs that 
intervened on multiple ethnic groups showed at least 1-year follow-up effects 
on drinking (Projects AAPT, CFI, CFI-2, Quest, SMART, TS, and TND). Three 
mixed-group studies failed to find effects (Projects ALERT, TAPP, and the cul- 
turally tailored Urban Youth Connection). Two of the Hispanic-only programs 
did not report behavior effects (La Familia, La Esperanza del Valle), a third 
well-designed study failed to find effects (Sembrando Salud), and a fourth pro- 
gram's effects were not interpretable (Project HOPE). 

Regarding African-American youth, there were 11 studies delivered to 
mixed ethnic samples (eight of the 19 long-term studies in Table 1 and 3 studies in 
the text). Four studies (in the text) targeted only African-Americans. Seven pro- 
grams that intervened on multiple ethnic groups showed at least 1-year follow-up 
effects on drinking (CFI, CFI-2, MPP, Quest, SMART, TS, and TND). Four mixed- 
group studies failed to find effects (Projects ALERT, TAPP, AMPS, and the Urban 
Youth Connection). Four African-American only programs were located (Soul- 
beat, NTU, Safe Haven, and Project SAFE), but behavioral outcome data were 
provided in only one of them (NTU), failing to find effects on alcohol use. 

Regarding Asian-American youth, there were 5 studies that were deliv- 
ered to mixed ethnic samples (four of the 17 long-term studies in Table 1 and 
one study in the text), and no studies that targeted only Asian-Americans. 
Three programs that intervened on multiple ethnic groups showed effects on 
drinking at a 1-year follow-up (Projects AAPT, CFI-2, and SMART). Two 
mixed-group studies failed to find effects (Projects ALERT and TAPP). 

Regarding Native American youth, among the studies discussed specifi- 
cally in the chapter, one study involved a mixed ethnic sample (one of the 19 
long-term studies in Table I), and 6 studies that targeted only Native-Ameri- 
cans (one of which is also in Table 1). One program that intervened on multiple 
ethnic groups may have exerted effects on drinking among Native Americans 
(Project Northland, although the Native American sample was too small to 
analyze program effects as a function of white versus Native American ethnic- 
ity; refs. 4,26). Two small-sampled culturally tailored Native American focused 
pilot studies reported finding effects (see refs. 69,76), and two did not report 
data on behavioral One quasi-experimental trial of culturally- 
focused programming (Seventh Generation) found strong effects at a 1-year 
follow-up on 30-day alcohol usee6j Also, one recent large experimental trial that 
focused on Native Americans showed a 20°/0 relative reduction in recent alco- 
hol use over a 3 1/2 follow-up period (see ref. 27), using a bi-culturally 
enhanced life skills training approach. Overall, little rigorously designed 
research on alcohol prevention has been completed with Native Americans. 

Regarding rural region, seven studies were delivered in multiple regions 
that included rural regions (Projects CPRP, LST, MPP, ALERT, AMPS and 
MMCSHE in Table 1, and STARS for Families, in the text). Six studies were 
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delivered only in rural regions [Northland, BLSP (for Native Americans), and 
PDFY in Table 1, and HLY2000 (see ref. 71), SFP+LST, and Families in Action, 
in the text]. In the rural regions-focused programming, however, rural-tai- 
lored materials were not developed. Among these 13 studies, seven programs 
showed effects on drinking at a 1-year follow-up (Projects BCSP, CPRP, LST, 
LST+SFP, MPP, Northland, and PDFY). Five studies failed to find lasting 
effects (Projects ALERT, HLY2000, MMCSHE, STARS for Families, ref. 71). 
One pilot study did not report behavioral data (Families in Action). Alcohol 
prevention programming as currently developed appears applicable for rural 
populations, though no rural-specific program has been evaluated. 

5.1. Summavy of the Summavy 

These studies also can be examined using "study" as a single, exchange- 
able unit, to explore effects on alcohol use at a 1-year follow-up. For Hispanics, 
12 of 14 programs reported behavioral data. Of the 12 programs, 58% found 
preventive effects. For African-Americans, 12 of 15 programs reported behav- 
ioral data. Of these 12 programs, 58% found preventive effects. For Asian 
Americans, all five programs reported behavioral data and 60% of the pro- 
grams found preventive effects. For Native Americans, five of 7 programs 
reported behavioral effects. All five programs found preventive effects. Finally, 
58% of the programs conducted at least in part in rural regions showed preven- 
tive effects (12 of 13 programs reported behavioral data). The pattern of these 
findings suggests that approximately 60% of currently developed alcohol pre- 
vention programming show effects on the alcohol use behaviors of different 
special populations. Programs that include provision of bicultural education 
along with life skill material appear to be particularly promising. 

Most of these 34 studies were school-based, though 15 involved family 
involvement or took a family-focus (MPP, Northland, BLSP, La Familia, Sem- 
brando Salud, Soulbeat, NTU, Safe Haven, Project SAFE, Family Circle Pre- 
vention Program, HLY2000, LST+SFP, STARS for Families, TS, and PDFY). In 
addition, five studies actively involved visual, auditory, or print media (MPP, 
La Esperanza del Valle, Northland, PDYF, and TS). Finally, four programs 
also emphasized environmental strategies (MPP, Northland, BLSP, and 
Stiver's program).68 

6. Future Research Needs 

The impetus for studying special populations stems from health dispari- 
ties. Minority groups, females, those in rural regions, those who are relatively 
poor, are persons for whom relatively less is known (etiology), less has been 
developed (effective prevention programming), and less has been delivered 
(reduced access or reach). By definition, etiology, prevention development, and 
implementation-related research are needed on special populations. 
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6.2. Etiology 

When studies have examined the predictors of problem drinking, gener- 
ally the same protective and risk factors operate across gender, ethnicity, 
region, and socioeconomic status (e.g., ref. 77). Relatively low expectations for 
success, low self-esteem, hopelessness, peer use, family use or tolerance of use, 
low school achievement, stress, tolerance of deviance, perceived availability 
and safety of alcohol, and lack of involvement in adult-supervised, pro-social 
activities predict drinking across groups. However, as presented previously in 
this review, their relative impact may differ as a function of the subject popula- 
tion (e.g., males have relatively worse refusal assertion skills than females). 
Also, currently used variables explain a lower percentage of the variance in the 
behavior of special populations than mainstream  population^^^. Importantly, 
there are some unique variables that should be considered. For example, ethnic 
pride may be important as a predictor (protective variable) of drinking in dis- 
advantaged ethnic groups. A recent study found that ethnic identity (e.g., hav- 
ing a lot of pride in one's ethnic group and its accomplishments) moderated 
the effects of social skills on alcohol use. Also, in another statistical model in 
that study containing perceived competence (e.g., self-management and per- 
sistence) and ethnic identity as predictors, ethnic identity directly and 
inversely predicted alcohol use among a sample of young minority adoles- 
cents. In this sample, 60°% were African-American and 40% were Latino79. 

Another consideration is that delineation of special populations is certain 
to change over time, as recognition of lack of access on the basis of different pop- 
ulation groupings, or as changes in the social-geographical climate, come to pass. 
For example, most drug abuse prevention work has been completed with gen- 
eral population, middle school youth. Only a few researchers have investigated 
older teens that may be potential dropouts among a regular high school popula- 
tion, attending alternative schools, or otherwise are at the peak age for drug 
experimentation. Certainly, issues pertaining to formal education and work aspi- 
rations, family creation, and increasing self-identification with an alcohol-cen- 
tered lifestyle, are of relative importance for the study of older teens. They may 
become formally recognized as a special population in the near future.80 

6.2. Prevention 

Social influences programming or comprehensive life skills training is con- 
sidered the most effective programming currently available, and may be rela- 
tively effective for minority youth compared to whites.17 However, as previously 
mentioned, the effectiveness of this programming on alcohol use is relatively 
weak compared with other drugs2. Also, most drug abuse prevention research 
has been conducted with white majority populations. For example, in Tobler and 
 colleague^'^' review of 207 drug abuse prevention program studies, only 42 stud- 
ies involved greater than a 50% non-white majority (20% of the studies). Much 
research is needed on the prevention of alcohol use among special populations. 
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Since alcohol use is relatively widely available to youth, among drugs of 
abuse, there is a great need to evaluate further the effects of supply reduction 
approaches in special populations. Both nondiscriminatory policies and 
empowerment motives may be important mediators of the effects of these 
types of programs. In addition, it is not clear why culturally focused compo- 
nents added to effective demand reduction programs increase their efficacy. 
Potential mediators (e.g., increased receptivity versus increased ethnic pride) 
should be examined. Clearly, much more research is needed among minority 
populations both in mixed-ethnic group settings, and in mono-ethnic settings. 

At this point in time, it is not clear what would be the most effective com- 
position of ethnic group-oriented programming. One possibility is that deep 
structure culturally appropriate pr~gramrning,~~ which considers critical values 
and traditions of a culture in specific social sectors, might be most effective. 
However, almost none of this type of programming has provided an evaluation 
of behavioral effects. A second possibility is that surface structure culturally 
appropriate programming, which considers and adapts graphic material and 
names, as examples, is sufficient to make ethnic-oriented programming maxi- 
mally effective.j3 Current evaluations of such programming are promising (e.g., 
see refs. 30,31). One caveat is that there may be a tendency for implementers to 
add ethnic-specific elements of programming, while reducing the dosage pro- 
vided of the evidence-based program material. This change in the program- 
matic soup's ingredients could reduce the program's overall effecti~eness.~~ 

A third possibility is that generic programming is relatively effective in 
the prevention of alcohol use, that interactive contents permit incorporation 
of ethnic-specific features.78 Indeed, in any given community, diversity exists 
among members of ethnic groups and between ethnic groups, and sensitivity 
to each other's differences may be imperative to mobilize unifying action that 
prevents alcohol use. If a program can't address all groups involved in the 
programming, then perhaps a more generic form is needed. It would appear 
that generic programming is effective across gender, ethnicity, socioeconomic 
status, and region. Regarding any special population, a direct test of these 
three program formulations (deep structure, surface structure, or generic) has 
not yet been completed. 

Also, most programs described have been delivered to young teens. Con- 
siderably more work should be entertained with preteen youth that involves 
long enough follow-ups to detect alcohol behavioral effects, as well as with 
older teens, and young adults. Programming for older teens as a new special 
population category needs continued thought. They tend to reject some of the 
strategies employed with young teens (e.g., refusal assertion training), and are 
more self-motivated than is assumed within social influence-type program- 
mingBO A different model of programming is needed. One such model is illus- 
trated in Project TND. It might be referred to as a motivation-skills-decision 
model. Youths' motivations are harnessed against alcohol abuse. They learn 
that (a) they don't have to yield to stereotypes of others and use alcohol, (b) 
they learn to place partly-formed specific self-attitude ratings within a more 
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general self-rating as a moderate, and (c) they learn to value their health as a 
means to achieving life goals. Youths are provided with skills to change, 
including (a) effective listening, (b) effective communication skills, and (c) self- 
control skills. Finally, youth learn to make a decision about their behavior, 
based on motivation, skills and consequences information. Consequences 
information includes (a) myths people hold about drug use, (b) the insidious 
nature of life consequences of alcohol abuse, and (c) the effects of alcohol abuse 
on others. Motivation and skills material is integrated by use of a decision- 
making process. While effects of TND are promising (i.e., 9% relative reduction 
of alcohol use has been observed across three experimental trials), effects do 
dissipate by two-year follow-up. Possibly, a mix of both prevention and cessa- 
tion material are needed to maintain program effects among older teens.28 Con- 
sideration of other special population types adds complexity, as these special 
populations might cross in various ways (e.g., poor rural African American 
older teens), and a wide spectrum of continued work is demanded. 

6.3. Implementation and DifSusion 

Ethnic minorities have relatively less access to effective programs,78 as do 
poor sectors of society and rural pop~lations.~' Certainly, even with good con- 
tents, without the ability to reach a special population, programming will not 
be of any practical assistance. Funds are needed to be able to offer the program- 
ming, and institutionalization of programming is needed to be able to keep 
programming going a long time. Also, without ethnic-minority representation 
in program development or delivery, the target group may not be receptive to 
the program, and implementation will fail as well.78 Very little implementation 
and dissemination research has been conducted on any drug (with any popula- 
tion) including alcohol usee81 

7. Conclusions 

Special population research is in its infancy. Consideration of unique vari- 
ables relevant to gender (e.g., sex roles, hormonal expression), ethnic group 
(e.g., skin color, acculturation, discrimination, active coping), region (e.g., low 
density of institutional units, transportation issues), and socioeconomic factors 
(e.g., poverty, survival, crime) are needed to provide a more thorough assess- 
ment of etiologic factors. Participatory research involving extensive involve- 
ment of members of the special population is needed to make programming 
palatable, if not more effective, for its members. Consideration of how to make 
programming fresh and "hard wired" to special population delivery systems is 
needed. Certainly, a reconsideration of appropriate and inappropriate patterns 
of drinking is needed across groups to delineate more safe patterns of intake, 
or promote temperance. 
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Prevention of College Student 
Drinking Problems 
A Brief summary of Strategies and 
Degree of Empirical Support for Them 

Robert F. Saltz 

1. Introduction 

The public's, or at least the mass media's attention to the problem of col- 
lege student drinking have seemed to come and go over the past decades. This 
may be due to the periodic appearance of a cluster of student deaths related to 
drinking, perhaps due to some element of randomness in what captures the 
media's attention as a trend or newsworthy topic, or some of both, but it is 
unlikely to derive from sudden changes in student drinking itself. Wechsler 
and his colleagues have shown that student alcohol consumption (and the 
prevalence of heavy consumption) has held very steady over the decade or 
more that they have been conducting national surveys of student alcohol use 
(Wechsler & Isaac, 1992; Wechsler, et.al., 2000) and the Monitoring the Future 
followup of high school seniors into college has shown similar stability (with a 
slight downward trend) over a 20-year span that likely witnessed changes in 
the demographic composition of those attending college (O'Malley and John- 
ston, 2002). Indeed, the prevalence and stability of student drinking over the 
years gave Wechsler and his colleagues occasion to pessimistically conclude 
some time ago that "the scope of the problem makes immediate results of any 
interventions highly unlikely" (Wechsler, et. al., 1994: 1677). 

In an effort to turn the latest peak of media attention into something posi- 
tive, the National Institute on Alcohol Abuse and Alcoholism (NIAAA) formed 
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a Task Force on College Drinking that reviewed the relevant epidemiological 
and prevention research, commissioned 18 review papers on specific areas of 
research and issued a report and recommendations for research and prevention 
strategies based on those reviews and the task force's deliberations (NIAAA, 
2002). In this chapter, we will summarize and update the research that formed 
the basis of the task force report and that focused specifically on the prevention 
of college student drinking problems. We also provide some updated informa- 
tion on research that has been published since the task force report. 

2. Why Focus on College Student Drinking? 

News accounts of student tragedies and coverage of epidemiological 
research such as that cited above may make the question seem unnecessary, but 
in the service of basic research and for developing effective prevention interven- 
tions, one might wonder whether college students are at greater risk for alcohol- 
related harm than the general public or are subject to greater risk than other 
young adults who do not attend college. The question is complicated, of course, 
by the fact that college attendance is not a random event, so selection bias 
makes it difficult to determine what the risk of college students might be were 
they not to attend (and likewise non-students' risk were they to go to college). 

O'Malley and Johnston (2002) report data from the Monitoring the 
Future study that compares college-bound students to their non-college 
bound peers during their senior year and after. Whereas the college-bound 
students rate of heavy drinking was below that of their peers during high 
school, the order was reversed when the one group entered college, with col- 
lege students drinking more than their non-college peers. While the mecha- 
nism behind this reversal remains a question (e.g., whether delayed onset of 
heavy drinking among college students or an effect of the college environment 
or both), there is good reason to believe that entering college is associated 
with elevated risk for those students. 

Apart from considerations of comparative risk, however, Hingson and 
his colleagues (2002) developed estimates of a variety of serious alcohol-related 
outcomes among college students based on data from the National Highway 
Traffic Safety Administration, national coroner studies, Department of Educa- 
tion college enrollment data, the National Household Survey on Drug Abuse 
(NHSDA), the CDC National College Health Risk Behavior Survey and the 
Harvard School of Public Health College Alcohol Survey (CAS). Using data 
from 1998 and 1999 that focused on 18-24 year olds and tying them with col- 
lege enrollment data, the authors conservatively estimated an annual fatality 
rate of over 1,400 college students who died in alcohol-related events (prima- 
rily traffic crashes). The authors went on to estimate that over 2 million college 
students (of a total of 8 million) drove under the influence of alcohol, and over 
3 million rode with a drinking driver. Furthermore, in addition to over 500,000 
students who suffered unintentional injury with under the influence of alcohol, 
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over 600,000 were hit or assaulted by another student who had been drinking. 
These estimates are alarming in themselves and even so are likely underesti- 
mates. The authors conclude by recommending improvements in epidemiolog- 
ical surveillance systems that can better track changes in college student 
injuries and deaths as well as urging many of the prevention strategies 
described below. 

As we shall see, the empirical research on colleges interventions on which 
the NIAAA task force was able to base its recommendations was somewhat 
limited, with greater development for those interventions aimed at individual 
college students and fewer or no studies or evaluations of campus or commu- 
nity-level interventions. In the sections that follow, we will briefly summarize 
the evidence that the task force was able to consolidate, organized by the level 
of intervention (individual to campus and community) and the degree to 
which the task force felt there was empirical support for specific prevention 
strategies. Those recommended strategies will then also be described. 

3. Interventions Aimed Directly at Individuals 

Intevventions that enhance individual cognitive and behavioval skills. Apart 
from minimum age laws, the prevention strategy with the longest history has 
likely been using some form of educational approach in an effort to either 
delay onset of alcohol consumption or moderate how much a person might 
drink. Coupled with the fact that prevention has long been seen as a province 
of particular interest to psychologists, and it is no surprise that this area is one 
of the best-developed among those reviewed by the NIAAA Task Force. While 
many school-based programs over the years have had limited or no effect on 
drinking or drinking problems, newer, multi-component approaches are 
demonstrating efficacy, especially among college students. 

In their review of this area conducted for the task force, Larimer and 
Cronce (2002) gathered published evaluations, other review papers, and even a 
sample of model programs directed to college students over a period of 15 
years. After filtering those reports for adequacy of evaluation design, they then 
distinguished between 1) educational or awareness programs; 2) cognitive- 
behavioral; and 3) motivational enhancement techniques. 

Awareness programs, in turn, can be classified as focusing either on infor- 
mation per se, values clarification, or providing normative information on peer 
prevalence and levels of drinking. Larimer and Cronce found that of seven 
information interventions, most of which could show changes in knowledge or 
attitudes, only one (Kivlahan et. al., 1990)was associated with reductions in 
either consumption or problems. The impact of this &week curriculum (from 
19.4 to 12.7 drinks per week) was greater than the control condition (which 
showed a slight increase in consumption 12 months later), but smaller than a 
decrease from 14.8 to 6.6 drinks per week in a skills training condition. 
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Larimer and Cronce then found that only two of five reports on programs 
based on values clarification (or a combination of values clarification with 
information) demonstrated a reduction in drinking, but all five studies were 
plagued by methodological, recruitment, or design problems that made it diffi- 
cult to come to any conclusions regarding values clarification. 

Finally (among the informational programs), only two studies were 
described that incorporated a normative re-education approach. In one (Bar- 
nett et. al., 1996), normative education was used alone or in combination with 
values clarification, with no significant effect of either condition on drinking. 
The students' perceptions of norms were indeed changed, however, and that 
change was greater than for conditions without the normative education. The 
other study (Schroeder and Prentice, 1998), ironically, found an effect of the re- 
education, but without seeing a change in perceived peer drinking. Larimer 
and Cronce speculate that the freshmen in this second study might have been 
more receptive to the intervention than the mixed-age students in the other 
normative study, but that still leaves the question of why no change in percep- 
tion was observed. 

In sum, then, Larimer and Cronce's summary of information-only pro- 
grams is consistent with other reviews (e.g., Moskowitz, 1989) that have found 
such programs to be generally ineffective. We hasten to add that information- 
giving may well be a necessary component in other types of programs and 
interventions, and it may well be that future evaluations may identify informa- 
tional programs that are efficacious, but the NIAAA Task Force would discour- 
age colleges from adopting information-only campaigns based on current 
state-of-the-art. 

Other approaches have fared better, however. Cognitive-behavioral skills 
training programs represent an enhancement of more traditional educational 
approaches in that they try to teach skills relevant to changing alcohol con- 
sumption in addition to other components that may include values clarifica- 
tion, information, and/or normative re-education. Those skills may be quite 
specific to drinking (e.g., monitoring one's consumption or gauging one's 
blood alcohol levels) to more general life skills such as stress management. 

A particularly intriguing "skill" that can be conveyed to drinkers is to rec- 
ognize that subjective effects of alcoholic beverages are largely determined by 
one's expectancies about those effects and not predominately (if at all) by the 
alcohol itself. Getting students to believe this is achieved by conducting what is 
called an "expectancy challenge." Here, as reported by Darkes and Goldman 
(1993; 1998), heavy-drinking male students were brought into a social environ- 
ment and (by random assignment) given beverages that contained either alco- 
hol or a placebo and given the task of guessing who had which beverage. 
These sessions (3 at 45 minutes each) were supplemented with information 
about placebo effects and expectancies, and students were to monitor their 
expectancies over the course of a 4-week period. There were other variations 
(e.g., whether the session included activities with a social vs. sexual compo- 
nent, or including problem-solving tasks), but at least in the short-term (2 to 6- 
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week follow ups), alcohol consumption had decreased significantly for those 
exposed to the expectancy challenge compared to control groups. 

Larimer and Cronce (2002) also described a study by Jones et a1 (1995), in 
which students were randomly assigned to a condition in which they were 
given a beverage (either alcohol or placebo) without other students included in 
a social setting. The students were given information on expectancies and 
asked to monitor their own expectancies, but in the end, against a backdrop of 
reduced drinking overall, there was no effect by condition (the self-challenge). 
Further analysis suggested that only those involved in the self-challenge had 
significantly reduced their consumption. Larimer and Cronce conclude from 
these studies that the expectancy challenge procedure is quite promising for 
male drinkers at least, and more work should be done to better understand 
how the social and experiential aspects of the challenge may be key determi- 
nants of effectiveness. Further work would also be needed to explore this strat- 
egy's effectiveness for women, how long such preventive effects might last, 
and how such a strategy might be best adapted for whole college campuses. 

An alternative strategy is to have students pay specific attention to their 
alcohol consumption and problems that it might lead to. This might be done in 
the form of a daily diary or via interactive prompting through a computer pro- 
gram. Larimer and Cronce found three studies evaluating such interventions 
(that met their inclusion criteria). In one, students who recorded how much 
alcohol they anticipated drinking over their spring break in fact reported fewer 
problems after that break than did a control group (Cronin, 1996). In another, 
fraternity pledges who were asked to record their daily alcohol consumption 
over a period of 7 weeks reported lower alcohol consumption 5 months later 
than students who received alcohol education or no intervention (Garvin, 
1990). Miller (1999) employed a schedule of three computerized assessments 
and compared its effect to a two-session peer-led skills program and a two-ses- 
sion computerized peer-facilitated interactive program. All three interventions 
resulted in lower consumption and problems when compared to the control 
group, although the three assessments were all that one group had been 
exposed to. 

There is no reason, of course, that these various skill-building techniques 
couldn't be combined into a comprehensive curriculum, and indeed, Larimer 
and Cronce (2002) found multi-component interventions to be the most com- 
mon, accounting for seven studies comprising 10 treatment conditions. Of 
these, seven were found to be effective in reducing consumption or problems 
(Ametrano, 1992; Baer et al., 1992; Garvin et al., 1990; Jack, 1989; Kivlahan et 
al., 1990; Marcello et al., 1989; Miller, 1999) while the other three failed to show 
an impact on drinking or problems (Ametrano, 1992; Jack, 1989; Marcello et 
al., 1989). 

School-based prevention curricula often focus on more general life skills, 
too, although Larimer and Cronce only found two studies that met method- 
ological adequacy and were specific to college students (Murphy et al., 1986; 
Rohsenow et. al., 1985). The first study assigned students to either an exercise, 
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meditation, or control condition, with reduction in alcohol use among the exer- 
cise group despite no direct linking of the intervention to alcohol use. Those in 
the meditation condition were less compliant, but showed similar reductions 
for those who did meditate. The second study focused on stress reduction, and 
reduced consumption after 2 months but not later at 5 months. 

Bvief motivational enhancement. Evolving out of treatment settings, 
researchers have developed techniques that help drinkers, especially those that 
may have already suffered negative consequences, bring their drinking into 
better alignment with professed desire to change that behavior. Although the 
number and length of sessions vary, a typical intervention might comprise a 
session of 45 minutes (in either an individual or group format) and include 
alcohol information, skills training, and personalized feedback to enhance 
motivation to change. The feedback stems from a formal assessment of the stu- 
dent's drinking and its consequences. A key aspect of the feedback is that it is 
presented to the student in a non-judgmental manner. Larimer and Cronce 
identified eight studies using this general strategy and involving college or col- 
lege-age students (Aubrey, 1998; Baer et al., 1992; Borsari and Carey, 2000; 
D'Amico and Fromme, 2000; Dimeff, 1997; Larimer et al., 2001; Marlatt et al., 
1998; Monti et al., 1999). All eight demonstrated efficacy in reducing alcohol 
consumption, problems, or both, and given that these reports were generally 
among the most controlled in the entire review of individual-level interven- 
tions, this strategy would appear to be strongly backed by empirical support 
for use with college students. 

The kinds of subjects involved in these interventions included high-risk 
freshmen (Marlatt et. al., 1998), heavy drinkers (Baer et. al., 1992; Borsari & 
Carey, 2000, Dimeff, 1997); fraternity and sorority members (Anderson et. al., 
1998; Larimer, et. al., 2001), outpatients in substance abuse treatment 
(Aubrey, 1998), and young adults appearing in emergency room for an alco- 
hol-related event (Monti et, al., 1999). It also appears that the motivational 
enhancement and feedback may be effectively communicated via an interac- 
tive computer program (Dimeff, 1997) and even graphic personalized feed- 
back delivered through the mail (Agostinelli et al., 1995; Walters et al., 1999, 
2000), although Larimer and Conce regard the mail feedback studies as 
weaker methodologically due to small and ill-described samples and rela- 
tively short-term followup. 

Fovming vecommendationsfov pvevention of college student dvinking pvoblems. 
The studies summarized above generally comprise all the research the Task 
Force was able to identify that was specifically relevant to college student pop- 
ulations. In translating research into recommendations for prevention, the task 
force had the option of limiting its attention to just this body of research. To do 
so, however, was seen as negligent for a number of reasons. First, these studies 
focus primarily (but not exclusively) on students whose drinking puts them at 
risk of harm or has already created problems for them. Abstainers, for instance, 
would presumably not be an appropriate target for motivational enhancement 
(in its current format). Also, most of these studies were small in scale. Many 
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research, cost, recruitment, and logistical questions remain unanswered were 
these strategies to be adopted for a campus-wide effort. 

Secondly, limiting recommendations to those based on college student- 
specific interventions alone would ignore progress that has been made over the 
past decades in research on universal prevention efforts targeting general pop- 
ulations that could reasonably be expected to be relevant to college campus 
and community settings. 

Third, a limited focus would tend to reinforce the attention now paid to 
individual-level interventions and perhaps postpone the development of com- 
plementary strategies for many years to come. 

Finally, the task force was well aware that whatever recommendations it 
developed, new and untested prevention efforts are continually implemented 
throughout the country. Many of these strategies are well-reasoned and/or 
have had the benefit of limited evaluations. The task force wanted to acknowl- 
edge some of these approaches as well. 

As a result of these considerations, the task force adopted a "tiered" set of 
recommendations to help college professionals, students, and other members 
of the campus community to make informed choices in adopting prevention 
interventions, and furthermore, to encourage colleges to contribute to its 
efforts by evaluating whatever strategies they did adopt. The recommenda- 
tions were organized into four tiers based on the degree of evidence to support 
a given strategy for use in a college setting. 

4. Tier 1: Evidence of Effectiveness among College Students 

Stemming from the research described above, the task force identified the 
following strategies as falling into the first tier (best evidence for college appli- 
cation), but also noted that these strategies targeted individual problem, at- 
risk, or alcohol-dependent students and had not been tested for campus-wide 
applications. As the stragegies have already been describe above, we merely 
list them here: 

Combining cognitive-behavioral skills with norms clarification and 
motivational enhancement interventions 
Offering brief motivational enhancement interventions 
Challenging alcohol-expectancies 

5. Tier 2: Evidence of Success with General Populations That 
Could Be Applied to College Environments 

There are a number of prevention strategies that complement the individ- 
ual-level interventions by focusing on the social, economic, legal, and even 
physical environments that can shape alcohol consumption and the degree of 
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harm resulting from it. Many of these strategies, such as setting a minimum 
drinking age, are not new, but research (in non college-specific settings) has 
shown that their effectiveness can be enhanced to reduce drinking and prob- 
lems. These strategies can be broadly classified as 1) restricting the availability 
of alcohol, and 2) creating conditions that would support these restrictions. 

6. Reducing Specific and General Alcohol Availability 

For convenience, we distinguish between strategies that restrict the sale 
or service of alcohol to specific populations or individuals from those that 
reduce availability overall. The most familiar and perhaps best-evaluated 
restriction, of course, is that prohibiting alcohol to minors. Because states have 
historically set their minimum drinking age, and those states had set different 
ages with many changing those ages until 1988 (as a result of federal legisla- 
tion), researchers have had an excellent opportunity to evaluate the effect that 
changes in the minimum age have on alcohol consumption and subsequent 
problems, usually with an emphasis on motor vehicle crashes. 

The task force commissioned a review of published studies on the effects 
of the minimum legal drinking age (MLDA) law. Wagenaar and Toomey (2002) 
began with 241 articles published between 1960 and 2000, which naturally 
comprised a range of methodological rigor and sophistication. Of these, 132 
were deemed of sufficient methodological quality to use in the review. Forty- 
eight of these studies included one or more measures of alcohol consumption, 
and included a total of 78 separate analyses, still with varying degrees of 
methodological strength. Of these 78, 27 found significant changes in con- 
sumption inversely related to changes in the drinking age (i.e., lowered con- 
sumption with a rise in the drinking age, or higher consumption when the age 
was lowered). An additional 8 analyses found the same effect but did not spec- 
ify statistical significance. Importantly, only 5 of the 78 analyses found opposite 
effects (rise in drinking age associated with higher consumption or lower age 
with lower drinking). All other results found no significant change either way. 
Wagenaar and Toomey go on to say that the results are even more supportive 
of MLDA effects when one looks at the highest quality studies on their own. 

Wagenaar and Toomey (2002) then looked at 57 studies that reported on 
one or more measures of drunk driving and traffic crashes. These included 102 
separate analyses, of which 52 demonstrated significant inverse effects of the 
MLDA and an additional 12 that reported the same thing but without signifi- 
cance tests. Only 2 of the 102 analyses found a significant positive relationship 
between changes in the MLDA and crashes or drunk driving (i.e., where rais- 
ing the age was associated with an increase in crashes or lower age with reduc- 
tion in crashes). 

While the preponderance of evidence thus supports the effectiveness of a 
minimum age law, what is notable in these results is the fact that enforcement 
of minimum drinking age laws is spotty at best. Thus, as cited by Wagenaar 
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and Toomey (2002), somewhere between over half and three-quarters of teens 
in surveys they summarized describe alcohol as easy to obtain. Studies testing 
retailers compliance with the law have found the prevalence of sales to under- 
age buyers ranging from 44% to 97% (ibid). 

Seeing an opportunity to enhance the effectiveness of MLDA, researchers 
have been able to show that increasing the enforcement of laws prohibiting 
sales to minors can cut the prevalence of sales to minors by at least half 
(Preusser et al., 1994; Lewis et al., 1996; Grube, 1997). 

In addition to minors, there is another group to which service of alcohol is 
prohibited. Though these laws are less familiar to those outside the business, 
there exist criminal, administrative, and liability laws that require servers of 
alcohol to refuse service to anyone who is obviously intoxicated. Further more, 
to different degrees, state liquor liability laws hold servers and licensees 
responsible if they serve someone who is intoxicated who then in turn causes 
damage or injury to another party. Working from this legal precedent (and pre- 
sumed incentive for servers), researchers have demonstrated the efficacy of 
Responsible Beverage Service programs and other interventions targeting bars 
and restaurants (Saltz, 1997; McKnight 1993). These programs typically include 
consultation with bar managers about setting house policies on serving prac- 
tices and when to refuse service combined with training of bar and restaurant 
staff that comprises information on alcohol serving laws and skills in checking 
age identification and dealing with customers who have approached or 
exceeded their limit. McKnight and Streff (1993) have shown, though, that 
enforcement of serving laws alone can have as great an effect or more than 
such training provides. As described in Saltz (1997), there is a variety of other 
changes owners and managers can take to reduce the likelihood of intoxication 
in the first place, including the use of standard serving sizes and promotion of 
food and non-alcoholic drinks. 

Besides targeted restrictions of alcohol service, there are more general 
strategies available, too. Research has shown that the density of alcohol outlets 
is associated with greater consumption and such problems as crime, violence 
and health problems (Scribner et. al., 1995, Gruenewald et. al., 1993; Toomey 
and Wagenaar, 2002). Chaloupka and Wechsler (1996) combined survey data 
from Wechsler's national sample of colleges with data on alcohol licensees 
within a mile of each campus and found higher levels of drinking and heavy 
("binge") drinking where alcohol outlets were more numerous. The density of 
outlets may be set by local ordinances or fees associated with obtaining a 
license. General alcohol availability can also be shaped by laws affecting clos- 
ing hours and days of sale, though results of research here are mixed (De Moira 
and Duffy, 1995; Ligon and Thyer, 1993; Smith, 1988). 

Alcohol consumption and associated problems are also affected by the 
price of alcoholic beverages (Godfrey 1997; Chaloupka and Weschsler, 1996; Sut- 
ton and Godfrey, 1995; Kenkel, 1993; Williams et. al., 2002). While all drinkers 
seem to be affected by price, the size of that effect can vary by such factors as 
drinking level, age group, and type of alcohol (Coate and Grossman, 1988; Cook 
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and Tauchen, 1982) Manning et. al. (1995) found heavy drinkers to be less 
affected than other drinkers, but the other studies noted above have found that 
young heavy drinkers are an exception in that they do seem more sensitive to 
price. An inverse relationship between price and a variety of problems (e.g., 
motor vehicle deaths, robberies, rapes, and liver cirrhosis mortality) has also 
been described (Cook and Tauchen, 1982; Cook and Moore, 1993; Ruhm, 1996). 
A variety of specific strategies related to using price as an intervention might 
include raising excise taxes on alcohol, setting local minimum pricing levels 
(either voluntarily or via ordinance), prohibiting certain drink promotions (e.g., 
two-for-one promotions or certain types of happy hour price reductions). 

7. Community Interventions 

Implementing any of these environmental strategies presents a challenge, 
of course. Unlike individual-level interventions, the unit for these is an entire 
campus, or more likely, the campus as well as the surrounding community. For 
this reason, the task force also reviewed research on community-level preven- 
tion trials. Such interventions have typically mobilized community attention 
and support on behalf of specific targets as adolescent drinking (e.g., Perry et 
al, 1996; Pentz et al, 1989), alcohol availability to minors (Wagenaar et al, 1999; 
2000), traffic safety (including alcohol-related crashes) (Hingson et al, 1996), 
and alcohol-related injuries and death (Holder et al, 2000). 

These community efforts can be quite comprehensive. As an example, the 
Massachusetts Saving Lives program targeted drunk driving and speeding 
through activities that included drunk driving checkpoints, establishing speed 
watch telephone hotlines, police training, alcohol-free prom nights, beer keg 
registration, business information campaigns, media campaigns, and increased 
surveillance of attempts of minors to buy alcohol. A great deal of attention was 
given to media advocacy to create and shape news stories in ways to support 
the prevention efforts (Hingson et al, 1996). The project reported that self- 
reported driving after drinking among those under 20 dropped from 19O/0 to 
9%, the prevalence of speeding was cut by half, and alcohol-related traffic 
deaths were reduced 45% more in the treatment cities by comparison to the rest 
of the state over the project's 5-year period. 

Communities Mobilizing for Change on Alcohol (CMCA) focused on 
alcohol availability to youth in seven small to midsized communities in Min- 
nesota and Wisconsin (with another 8 communities as comparison). A coordi- 
nator working with each community mobilized support for a variety of 
activities, including increased enforcement of laws prohibiting alcohol sales to 
minors and awareness of the problem and importance of enforcement to the 
community at large. As a result, alcohol sales to minors was reduced in the tar- 
get communities, and surveys of youth showed a decline in attempts to pur- 
chase alcohol or provide alcohol to peers and to consume alcohol (Wagenaar et 
al, 1999; 2000). Drunk driving violations were also reduced in those communi- 
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ties. Interestingly, the program seemed to have the greatest affect on the oldest 
minors, i.e., those who were of traditional college age (though this study was 
not targeted to college students per se). 

The Community Trials Project targeted alcohol-related injury and deaths in 
three communities (each with a matched community for comparison). Specific 
components included responsible beverage service training and enforcement; 
increased enforcement of drunk driving laws (and public perception of that 
increase); enforcement of underage sales laws; reduced alcohol availability via 
curtailing outlet density; and mobilizing the community and its leaders in sup- 
port of these interventions. The intervention reduced alcohol-involved crashes 
by more than 10% over the comparison communities, and alcohol-related 
assaults appearing in emergency rooms declined by 43% (Holder, et. al., 2000). 

Together, these studies demonstrate the efficacy of whole-community 
efforts. Much remains to be studied about what elements of community mobi- 
lization are necessary or sufficient, or indeed, to what extent such mobilizing 
efforts are required at all. In the meantime, these studies provide guidance and 
support for campus community coalitions that might be formed in support of 
environmental prevention strategies. 

As a result of reviewing these and other findings, as well as through dis- 
cussion and debate, the task force made the following Tier 2 recommendations: 

Increasing enforcement of minimum drinking age laws 
Implementation, increased publicity, and enforcement of laws to pre- 
vent alcohol-impaired driving 
Restrictions on alcohol retail outlet density 
Increased price and excise taxes on alcoholic beverages 
Responsible beverage service policies in social and commercial settings 
The formation of a campus and community coalition involving all 
major stakeholders may be critical to implement these strategies 
effectively 

8. Tier 3: Evidence of Logical and Theoretical Promise, but Require 
More Comprehensive Evaluation 

There are any number of creative ideas for college student drinking pre- 
vention, many with strong conceptual appeal and some that have been widely 
adopted by colleges based on that appeal or from reports of positive effects 
that have yet to be replicated using rigorous evaluation designs. The task force 
felt a need to recognize these alternative strategies while at the same time not- 
ing that strong empirical support is not currently available. Ideally, campuses 
that choose to implement these strategies would mount an adequate evalua- 
tion of them at the same time. These need not be "gold standard" evaluations, 
and most are unlikely to have the resources to meet that standard. Neverthe- 
less, college programmers could do more in the way of evaluation than we see 
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in current practice. To encourage these efforts, the task force commissioned a 
guide to college drinking prevention evaluation arguing the benefits of closely 
dovetailing program planning and evaluation for the mutual advantage of 
both (Saltz and DeJong; 2002). 

As these (provisionally) recommended strategies do not have the same 
level of empirical research behind them as Tier 1 and 2 recommendations, they 
will be listed here with only brief description or commentary for the most part. 
Similarly, most of the references given for each are linked to descriptive pieces 
or reasoned arguments on their behalf rather than empirical results. 

Conduct ing mavketing campaigns to  covvect s tudent  mispevceptions about alco- 
hol use. This approach, sometimes called "social norms marketing" or norma- 
tive education, has become especially popular among many campus 
prevention specialists. The approach stems from the universal finding that col- 
lege students consistently over-estimate the frequency and amount of alcohol 
consumed by their peers (Baer and Carney, 1993; Baer et al., 1991; Perkins and 
Berkowitz, 1986, 1991; Perkins et al., 1999). As peer influence is especially 
salient among college students, it would be expected that this overestimate 
would encourage heavier alcohol use by students, and there is some evidence 
to support this connection (Lo, 1995; Perkins, 1986; Robinson et al., 1993). It is 
logical to believe, therefore, that correcting student misperceptions can lead to 
generally lower alcohol consumption, especially among those whose drinking 
is greater than the (corrected) perceived level of other students. 

The strategy is especially appealing because it employs media campaign 
elements and techniques that many prevention programmers are familiar with 
from traditional awareness campaigns. Here, student survey data would be used 
to identify the correct level of student consumption (e.g., showing that a majority 
of students drink fewer than 5 drinks when they attend a party) and then publi- 
cizing that simple and direct message to the students themselves. In noted con- 
trast to campaigns that might emphasize the danger of alcohol consumption or 
raise alarms about the widespread use alcohol, this approach leads to a more 
positive message about the relatively healthier practices that students engage in, 
in contrast to what they may have believed to be the case (see Berkowitz, 1997; 
Haines and Spear, 1996; Johannessen et al., 1999; Perkins, 1997,2002). 

As we have seen, correcting perceived peer use is often used in individ- 
ual-level strategies and has been used for quite some time in k-12 school-based 
education programs. Supporters also note a good number of pre-post evalua- 
tion designs that have reported reductions in high-risk drinking of up to 20°/0 
(Berkowitz, 1997; DeJong and Linkenbach, 1999; Haines, 1996, 1998; Haines 
and Spear, 1996; Johannessen et al., 1999). While the task force decided that 
more rigorous evaluations would be required for stronger recommendation, 
many argue that the number of less-rigorous studies showing an impact 
should carry weight in itself. There are several federally-funded studies now in 
the field that may provide further insight into the merits of the normative edu- 
cation approach. In the meantime, Wechsler and colleagues (2003) used data 
from their national survey of colleges to compare those who reported the use of 
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a social norms campaign with those that did not and found no difference in 
alcohol consumption or heavy consumption among the students. While thus 
issuing a cautionary message, this is not a direct test of the approach, of course, 
in that it was not possible to verify the administrators' reports of what they 
did, or of the intensity of the efforts. In addition, a study by Clapp and col- 
leagues (2003) was the only one to date that found a negative impact of an 
intensive normative education campaign focused on one residential hall using 
another as a comparison. Clearly, there is much to learn about the effectiveness 
of this strategy and how best to implement it. 

Incveasing enfovcement at campus-based events that pvomote excessive dvinlcing. 
A logical extension of the responsible beverage service approach, campuses 
might turn their attention to raising the level of supervision and management 
of drinking events so as to reduce the availability of alcohol to minors and the 
likelihood of intoxication and other forms of disruptive behavior (DeJong and 
Langenbahn, 1996; Gulland, 1994). The task force noted that enforcement of 
policies at such events may require non-students to avoid placing students or 
even resident assistants in an awkward position. 

Incveasing publicity about and enfovcement of undevage dvinking laws on  cam- 
pus and eliminating "mixed messages." While, as we have seen, increased enforce- 
ment of minimum drinking laws can be effective, this effectiveness might be 
further enhanced by creating a campus climate that reinforces the law (DeJong 
and Langford, 2002). Front-line prevention personnel often complain that their 
efforts are compromised by messages to the effect that underage drinking is 
condoned and sometimes encouraged. 

Consistently enfovcing disciplinavy actions associated zoith policy violations. 
Again, inconsistent enforcement gives the implicit message that such policies 
are not important and may only be invoked for reasons other than a simple 
violation itself (DeJong and Langford, 2002). 

Pvovision of "safe vides" pvogvams. Another strategy that has been widely 
adopted to varying degrees is aimed at preventing alcohol-impaired driving by 
giving students access to alternative transportation via free or low-cost taxi or 
van services. Many campuses have found innovative ways to fund such pro- 
grams and have refined logistical issues such as who can be given a ride and 
where and when such rides will be provided (DeJong, 1995). Though such pro- 
grams have been criticized as "enabling" heavy drinking, such criticism (as 
well as claims of effectiveness) await empirical evidence. 

Regulation of happy houvs and sales and vesponsible social host policies. As 
noted above, higher prices can reduce alcohol consumption and subsequent 
problems, but more research could address the question of whether specific 
restrictions on price promotions at bars and restaurants can have significant 
effects (Chaloupka and Wechsler, 1996; Toomey and Wagenaar, 2002). Given 
how common such promotions are in areas proximate to college campuses, it 
behooves us all to know if consumption can be moderated by putting limits on 
them. Those non-commercial hosts for events that include alcoholic beverages 
(parties, events, celebrations) also need guidance on how best to plan such 
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events so as to limit heavy alcohol consumption (e.g., by using servers instead 
of self-service, limiting the amount of free alcohol or promoting non-alcoholic 
beverages alongside them). 

Infovming n e w  students and theiv pavents about alcohol policies and penalties 
befove avvival and duving ovientation peviods. There is evidence that freshmen con- 
sume alcohol at higher peak levels than other students and are generally at 
higher risk (e.g., Pope et al., 1990). Anecdotal reports suggest that this risk is 
even higher at the beginning weeks after arriving on campus (e.g., during ori- 
entation and several weeks afterward). It seem reasonable, then, to initiate 
some form of intervention prior to the arrival of those new students, and per- 
haps including parents whose influence on their children's drinking, while 
diminishing, can still be significant. 

Adopting thefollozoing campus-based policies and pvactices that appeav to be capa- 
ble of veducing high-visk alcohol use. This last recommendation is something of a 
residual category comprising a variety of ideas that might be amenable to exper- 
imentation on campuses with relatively lower cost for evaluation. They include: 

Reinforcing Friday classes and exams to reduce Thursday night par- 
tying; possibly scheduling Saturday morning classes. 
Implementing alcohol-free, expanded late-night student activities. 
Eliminating keg parties on campus where underage drinking is 
prevalent. 
Establishing alcohol-free dormitories. 
Employing older, salaried resident assistants or hiring adults to fulfill 
that role. 
Further controlling or eliminating alcohol at sports events and pro- 
hibiting tailgating parties that model heavy alcohol use. 
Refusing sponsorship gifts from the alcohol industry to avoid any 
perception that underage drinking is acceptable. 
Banning alcohol on campus, including at faculty and alumni events. 

9. Tier 4: Evidence of Ineffectiveness 

The task force took note that it is considered impossible to "prove a nega- 
tive," in that there is always some possibility that a strategy that have failed to 
reduce alcohol consumption or problems may one day "work." Practically 
speaking, however, some strategies continue to be adopted when there has yet 
to be evidence for their effectiveness and the task force wanted to caution col- 
lege administrators so as to draw attention to more proven strategies, or at 
least something from Tier 3, where one can remain more neutral with respect to 
likelihood of success. 

As we described in the overview of individual-level approaches, there is 
little to recommend informational or values clarification interventions when 
used in isolation of any complementary components or strategies. Changes in 
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knowledge and attitudes can often be accomplished, but there is little chance 
that they can change drinking behavior. Nevertheless, these kinds of cam- 
paigns remain the most widely-used prevention interventions on campuses 
today (DeJong and Langford, 2002; Larimer and Cronce, 2002; Ziemelis, 1998). 

Another approach sometimes found on college campuses is to give stu- 
dents the opportunity to take a reading on their blood alcohol concentration 
(BAC) using a breathalyzer. The idea here is that students would gain informa- 
tion about their level of impairment and use this to moderate excessive con- 
sumption. The task force notes, however, that researchers who have made 
extensive use of breathalyzers in their prevention work have found that 
instead of moderating alcohol consumption, students will use the instrument 
to see who can reach the highest BAC (based on personal communication with 
those researchers). While this does not mean that breathalyzers could not be 
used in any format, the risks of providing instantaneous feedback to drinking 
students were judged great enough to urge caution. 

The two Tier 4 recommendations, then, are to avoid these strategies until 
and unless new evidence of their value becomes available: 

Informational, knowledge-based, or values clarification interventions 
about alcohol and the problems related to its excessive use, when 
used alone; and 
Providing blood alcohol content feedback to students. 

10. Putting It All Together 

The NIAAA Task Force report on college drinking and its supporting 
documents and papers form an invaluable resource for those who want to 
learn what we know about student drinking problems and how to prevent 
them. There are other recommendations beyond the scope of this paper that are 
of specific interest to college administrators, researchers, parents, students and 
the general public and that should give hope to those who wonder whether 
anything substantial can be done at all. 
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Policies to Reduce Underage Drinking 
A Review of the Recent Literature 

Alexander C. Wagenaar, Kathleen M. Lenk, and 
Traci L. Toomey 

1. Introduction 

Drinking behavior is influenced by many factors in the social and policy 
environment, such as messages in media programming, advertising, commu- 
nity norms, public laws, policies and practices of public and private institu- 
tions, and economic factors (Wagenaar & Perry, 1994). Even the best-designed 
and most effective programs to change knowledge, attitudes, perceptions, 
expectancies, intentions to drink, and to teach refusal skills typically have 
modest or temporary effects because people continue to be exposed to a multi- 
dimensional environment that encourages risky alcohol use (Holder & 
Edwards, 1995). Changing the environment through public and institutional 
policies is an important approach to achieving permanent reductions in under- 
age drinking. Our working definition of 'policy' is: standards for behavior or 
practices that are formalized to some degree (i.e., written), and embodied in 
rules, regulations, or operating procedures. 

In this paper, we review the scientific literature on numerous alcohol con- 
trol policies that may affect underage drinking and related problems. For each 
policy, we first summarize all published studies on the effectiveness of that 
particular policy in reducing drinking and drinking-related problems among 
the general population. We then provide a more detailed review of published 
studies that specifically address the effectiveness of the policy on reducing 
underage drinking and drinking-related problems (Table 1). We group policies 
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into four categories based on the number of published studies available: exten- 
sive research (more than 100 studies); moderate research (10 to 30 studies); 
minimal research (fewer than 10 studies); or no research (no studies to date). 
We do not cover here all alcohol control measures, but rather limit this review 
to policies that are most likely to directly affect youth drinking and drinking- 
related outcomes. 

2. Policies with Extensive Research 

Minimum Legal Dvinlcing Age. The most well-studied policy aimed at 
reducing underage drinking is the minimum legal drinking age (MLDA). 
Since 1988, all 50 U.S. states legally prohibit individuals under the age of 21 
from consuming, purchasing, or possessing alcohol, and prohibit adults from 
selling or giving alcohol to those under age 21 (exact legal language varies 
from state to state). During the 1970s, many states lowered the MLDA from 21 
to either 18 or 19, and then increased the MLDA back to 21 in the late 1970s 
and early 1980s. These shifts in the MLDA led many researchers to study the 
effects of the changes. We previously conducted a comprehensive review of 
research on the MLDA, where we identified and examined 132 published 
studies from 1965 through 2000 (Wagenaar & Toomey, 2002). We also evalu- 
ated the methods used in each study, and identified studies with higher-qual- 
ity designs and statistical methods. The review showed strong evidence that 
the age-21 MLDA is associated with reductions in drinking and traffic crashes 
among 18- to 20-year-olds. We also found some evidence that the age-21 
MLDA reduces other alcohol-related problems, such as suicide and vandal- 
ism, among young people. 

For this paper, we identified ten studies, with twelve separate analyses, 
evaluating the MLDA that were published since our comprehensive review 
(Table 1). Six studies examined effects of changes in the MLDA on alcohol con- 
sumption, and five of these were high-quality, using multivariate analyses of 
census or nationally representative samples across several years. All but one of 
the high-quality studies showed a statistically significant inverse relationship 
between the MLDA and alcohol consumption. Recent analyses of data from 
Monitoring the Future, a national annual survey of high school seniors in the 
U.S., showed increases in the MLDA from 1980 to 1989 were associated with 
slight reductions in the prevalence of alcohol consumption (DiNardo & 
Lemieux, 2001), and from 1977 to 1992, increases in the MLDA were associated 
with lower probabilities of both moderate (10 or more drinks in past month) 
and heavy (five or more drinks in a row in past two weeks) drinking (Dee & 
Evans, 2003). Two studies used overall sales figures as measures of alcohol con- 
sumption, so outcomes reflect consumption across the general population, 
rather than among youth specifically. Among 45 states from 1982 to 1997, a 
higher MLDA was associated with lower beverage-specific and total alcohol 









T
ab

le
 1

. 
R

es
ea

rc
h 

A
rt

ic
le

s 
on

 A
lc

oh
ol

 P
ol

ic
ie

s 
A

im
ed

 a
t R

ed
uc

in
g 

Y
ou

th
 D

ri
nk

in
g 

an
d 

D
ri

nk
in

g-
R

el
at

ed
 P

ro
bl

em
s 

(c
on

ti
nu

ed
)

A
ut

ho
rs

W
il

ln
er

 e
t 

al
.

C
oh

en
 e

t 
al

.

S
cr

ib
ne

r 
&

 C
oh

en

Y
ea

r

20
00

20
01

20
01

Se
ll

er
/S

er
ve

r 
L

ia
bi

li
ty

C
ha

lo
up

ka
 e

t 
al

.

R
uh

m

W
he

tt
en

-
G

ol
ds

te
in

 e
t 

al
.

Y
ou

ng
 &

 L
ik

en
s

19
93

19
96

20
00

20
00

Ju
ri

sd
ic

ti
on

 / 
S

am
pl

e

2 
ci

ti
es

 i
n 

U
K

—
O

n-
 &

 o
ff

-s
al

e 
ou

tl
et

s

10
7 

ci
ti

es
 i

n 
38

 s
ta

te
s

N
ew

 O
rl

ea
ns

, L
A

—
O

ff
-s

al
e 

ou
tl

et
s

48
 s

ta
te

s

48
 s

ta
te

s

50
 s

ta
te

s

48
 s

ta
te

s

C
om

m
un

it
y/

P
ub

li
c 

E
ve

nt
 R

es
tr

ic
ti

on
s

D
at

a 
S

ou
rc

e

P
ur

ch
as

e 
at

te
m

pt
s

T
ra

ff
ic

 r
ec

or
ds

19
95

-9
7

P
ur

ch
as

e 
at

te
m

pt
s

T
ra

ff
ic

 r
ec

or
ds

 1
98

2-
88

T
ra

ff
ic

 r
ec

or
ds

 1
98

2-
88

T
ra

ff
ic

 r
ec

or
ds

 1
98

4-
95

T
ra

ff
ic

 r
ec

or
ds

 1
98

2-
90

P
ro

ba
bi

li
ty

S
am

pl
e

N
o

C
en

su
s

Y
es

C
en

su
s

C
en

su
s

C
en

su
s

C
en

su
s

D
es

ig
n

P
re

-p
os

t

L
on

gi
tu

di
na

l

L
on

gi
tu

di
na

l

L
on

gi
tu

di
na

l

L
on

gi
tu

di
na

l

L
on

gi
tu

di
na

l

L
on

gi
tu

di
na

l

C
om

pa
ri

so
n

G
ro

up

Y
es

Y
es

N
o

Y
es

Y
es

Y
es

Y
es

A
na

ly
si

s
M

et
ho

d

C
hi

-s
qu

ar
e

R
eg

re
ss

io
n

N
ot

 r
ep

or
te

d

R
eg

re
ss

io
n

R
eg

re
ss

io
n

R
eg

re
ss

io
n

R
eg

re
ss

io
n

O
ut

co
m

e
M

ea
su

re

S
al

es
 r

at
es

T
ra

ff
ic

 f
at

al
it

ie
s

C
om

pl
ia

nc
e 

ra
te

s

T
ra

ff
ic

 f
at

al
it

ie
s

T
ra

ff
ic

 f
at

al
it

ie
s

T
ra

ff
ic

 f
at

al
it

ie
s

T
ra

ff
ic

 f
at

al
it

ie
s

S
pa

it
e 

et
 a

l.

G
li

ks
m

an
 e

t 
al

.

B
or

m
an

n
&

 S
to

ne

Jo
ha

nn
es

se
n

et
al

.

19
90

19
95

20
01

20
01

U
o

fA
Z

fo
ot

ba
ll

 g
am

es

O
nt

ar
io

, 
C

an
ad

a—
10

7 
m

un
ic

ip
al

fa
ci

li
ti

es

U
o

fC
O

fo
ot

ba
ll

 g
am

es

U
o

fA
Z

ho
m

ec
om

in
g 

ev
en

ts

M
ed

ic
al

 r
ec

or
ds

19
83

-8
6

A
dm

in
is

tr
at

or
su

rv
ey

 1
99

5

P
ol

ic
e 

re
co

rd
s 

19
95

-9
9

P
ol

ic
e 

re
co

rd
s 

19
92

-9
8

C
en

su
s

C
en

su
s

(8
8%

)

C
en

su
s

C
en

su
s

L
on

gi
tu

di
na

l

C
ro

ss
-s

ec
ti

on
al

L
on

gi
tu

di
na

l

L
on

gi
tu

di
na

l

N
o

N
o

N
o

N
o

C
hi

-s
qu

ar
e

D
es

cr
ip

ti
ve

C
hi

-s
qu

ar
e

D
es

cr
ip

ti
ve

Il
ln

es
se

s/
in

ju
ri

es

• 
U

nd
er

ag
e 

dr
in

ki
ng

• 
F

ig
ht

s
• 

V
an

da
li

sm

C
ri

m
e 

in
ci

de
nt

s

P
ol

ic
e 

ca
ll

s

h- • Prevention





282 I11 Prevention 

consumption (Nelson, 2003). Similarly, Xie and associates (2000), using alcohol 
sales data from all Canadian provinces over a 19-year period (1968 to 1986), 
found that a lower MLDA was associated with increased consumption. Using 
several different types of analyses of US, national survey data from 1982 and 
1985, Kaestner (2000) found that a higher MLDA was not consistently associ- 
ated with reduced consumption among male or female 17- to 21-year olds. 

Using a weaker study design (i.e., cross-sectional; descriptive statistics 
only), Kuo and colleagues (2002) compared drinking rates among college stu- 
dents in Canada in 1998, where the MLDA was either 18 or 19, to the US. in 
1999 where the MLDA was 21. Underage Canadian students (under age 18 or 
19) were significantly more likely than underage US, students (under age 21; 
43% vs. 35% respectively) to report heavy episodic drinking (defined as five or 
more drinks in one sitting for men; four or more for women) in the past month. 

Six of the recent MLDA studies examined the effects of changes in the 
MLDA on various other outcomes. Results are mixed among the five high- 
quality studies. In analyses of several alcohol control policies, Mast and col- 
leagues (1999) found that from 1984 to 1992 in the U.S., a higher MLDA was 
associated with reduced traffic fatalities among persons 16 and older. Dee 
(2001), analyzing US. Vital Statistics from 1977 to 1992, found the MLDA was 
inversely associated with childbearing among black teens but not necessarily 
among white teens. Analyses of Monitoring the Future data for the same time 
period showed that a higher MLDA was associated with a 3% to 5% decrease 
in teen smoking (Dee, 1999). Xie and associates (2000) found lowering the 
MLDA did not affect liver cirrhosis mortality in Canada from 1968 to 1986. 
Also, Dee and Evans (2003) found, through analyses of MTF data combined 
with data on adult birth cohorts (1960-69) from the 1990 US. Census, that 
changes in the MLDA were not associated with educational attainment. 

Using a weaker pre-post design, a smaller study of a hospital emergency 
department (ED) in New Zealand one year after the MLDA was lowered from 
21 to 18 found that among all 18- and 19-year-old patients who presented to the 
ED, the proportion who were found to be intoxicated increased 50% (2.9% to 
4.4%), while the proportion of patients over age 19 who were intoxicated did 
not change significantly (Everitt and Jones, 2002). 

Evidence from recent studies, along with cumulated evidence from the 
132 studies we previously reviewed (Wagenaar & Toomey, 2002), clearly shows 
that increases in the legal age for drinking from 18 to 21 were effective in reduc- 
ing teen drinking and rates of alcohol-related traffic crashes in the U.S among 
18- to 20-year-olds. The National Highway Traffic Safety Administration 
(NHTSA) estimates that age-21 policies have reduced traffic fatalities and 
saved over 21,000 lives since 1975 (NHTSA, 2003). The substantial effects of the 
MLDA were achieved with only modest efforts to enforce the policy (Wagenaar 
& Wolfson, 1994). States and communities that more actively enforce the age-21 
policy may be even more likely to achieve significant reductions in youth 
access to alcohol, drinking and alcohol-related problems (Holder et al., 2000; 
Wagenaar et al., 2000a; b). 
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Alcohol Taxes/Pvices. The next most-studied policies are those that affect 
alcohol consumption and related problems by changing the price of alcohol 
(Wagenaar & Toomey, 2000). We reviewed over 100 studies on the effects of 
alcohol prices on alcohol consumption and related problems among the gen- 
eral population. Although we did not assess the quality of each study, we 
found that 85% (75 of 85) of the studies examining price effects on alcohol con- 
sumption showed that as the price of alcohol increased, consumption 
decreased. Several studies also showed that as the price of alcohol increased, 
numerous types of alcohol-related problems, including motor vehicle fatalities, 
robberies, rapes, and liver cirrhosis mortality, among the general population 
decreased. See literature reviews by Cook and Moore (2002) and the National 
Institute on Alcohol Abuse and Alcoholism (2000) for further discussion of the 
effects of changes in alcohol prices on the general drinking population. 

Nineteen studies, including 21 separate analyses, examined price effects 
on alcohol consumption and alcohol-related problems among youth, specifi- 
cally (Table 1). Most studies (10 of 13) examining effects of alcohol prices/taxes 
on youth alcohol consumption concluded that increases in price were associ- 
ated with decreases in consumption. Four of seven of the high-quality studies 
(i.e., multivariate analyses of probability samples across two or more years) 
found this inverse relationship between price/tax and consumption. Monitor- 
ing the Future data on high school seniors were analyzed in five of the high- 
quality studies. Laixuthai and Chaloupka (1993), using data from 1982 and 
1989, found increased beer taxes were associated with reduction in the fre- 
quency of beer consumption in the past month and past year, and in the proba- 
bility of heavy episodic drinking in past two weeks. Similarly, Grossman and 
colleagues (1998) analyzed data from 1976 to 1985 and found that increased 
beer prices were associated with a decrease in reported number of drinks con- 
sumed per year. In contrast, analyses of data from 1980 to 1989 (DiNardo & 
Lemieux, 2001) and 1977 to 1992 (Dee, 1999a; Dee & Evans, 2003) showed that 
variation in alcohol taxes did not correlate with teen drinking rates. 

The two other high-quality studies to find that increases in price were 
associated with decreases in consumption also used national youth survey data. 
Based on a cohort of 753 youth from 1979 to 1988, Cook and Moore (1993) found 
that those who went to high school in states with higher beer taxes tended to 
drink fewer drinks per week, and were less likely to be frequent drinkers (two 
or more occasions in last week) or frequently drunk (six or more drinks on four 
or more occasions in last month), compared to youth in other states. Coate and 
Grossman (1988) determined that among 16- to 21-year olds from 1976 to 1980, 
an increase in beer prices significantly lowered the probability of frequent (4-7 
times/week) and fairly frequent (1-3 times/week) drinking. 

Six studies also used probability or census samples, but used cross-sec- 
tional, rather than longitudinal, designs. Three of these studies analyzed data 
from the Harvard School of Public Health College Alcohol Study, an annual 
nationally representative survey of college students. Analyses of data from 
1993 showed that equating the federal tax on beer to that of spirits in 1951, and 
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then indexing the tax to the rate of inflation, would have led to a 15% reduction 
in the number of underage female drinkers, and a 21% reduction in heavy 
episodic drinking among underage females (Chaloupka & Wechsler, 1996). 
Alcohol consumption among male students was not affected by changes in the 
beer tax in these data. Analyses of 1997 data showed that the ability to obtain 
drinks at low prices (drinks < $1.00 each or a set fee for unlimited drinks) was 
associated with increased heavy episodic drinking in past two weeks among 
underage students (Wechsler et al., 2000). Weitzman and colleagues (2003), 
analyzing data from students age 19 or younger in 1999, also found that ability 
to obtain drinks at low prices increased heavy episodic drinking in past two 
weeks. A 1982 survey showed that a 10% increase in beer taxes reduced the 
probability of being a frequent drinker (drinking on two or more days in past 
week) by 2.8% among high school seniors (Yamada et al., 1996). Similarly, a 
study of 1985 data showed higher alcohol prices were associated with reduc- 
tions in the number of days in past year that 18- to 21-year olds reported con- 
suming five or more drinks (Kenkel, 1993). A smaller study of 1,360 students at 
one high school in Maryland found that 24% of drinkers reported drinking less 
(quantity) and 35% reported drinking less frequently following a federal excise 
tax increase in 1991 (Lockhart et al., 1993). 

Ten studies examined how changes in alcohol prices and/or taxes affected 
other outcomes among youth, all including multivariate analyses of probability 
or census samples. Researchers examined effects of alcohol prices on traffic 
crash mortality or drunk driving rates in eight of the ten studies. Using data 
from 48 states from 1975 to 1981, simulation models showed that increases in 
beer tax rates would result in significant declines in motor vehicle fatalities 
among youth ages 15 to 20 (Saffer & Grossman, 1987a; b), and analyses of a 
cross-sectional sample of youth ages 18 to 21 in 1985 showed higher alcohol 
prices were associated with reductions in drunk driving (Kenkel, 1993). Simi- 
larly, two studies that analyzed data from 1982 to 1988 across 48 states found 
increased beer taxes were associated with significant reductions in total, night- 
time and alcohol-related traffic fatalities among 18- to 20-year olds (Chaloupka 
et al., 1993; Ruhm, 1996). In contrast, other analyses of traffic data from the 
1970s through the early 1990s revealed that alcohol prices did not affect total, 
alcohol-related or single-vehicle nighttime traffic fatalities among underage 
youth (Dee, 199913; Whetten-Goldstein et al., 2000; Young & Likens, 2000). 

Two studies examined alcohol tax effects on school graduation rates. 
Cook and Moore (1993) found that students who went to high school in states 
with higher beer taxes were more likely to graduate from college compared to 
students in lower tax states. Yamada and colleagues (1996) found that among a 
national cross-sectional sample of high school seniors in 1982, a 10% increase in 
beer taxes would raise the probability of high school graduation by about 3%. 

The preponderance of research evidence suggests that drinking behavior 
is responsive to price, and that youth are particularly sensitive to price 
changes. Increased alcohol taxes and prices reduce rates of drinking and a 
range of alcohol-related problems among youth, as well as among adults. 
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Despite the extensive evidence of the beneficial effects of increased alcohol 
prices, federal excise taxes have not been not adjusted for inflation over time 
and the "real" (inflation-adjusted) price of alcohol continues to decrease. State 
alcohol taxes also have rarely increased significantly in the past few decades 
(AEP, 2000). 

In summary, large bodies of scientific evidence clearly indicate that a 
minimum drinking age of 21 and increased taxes on alcoholic beverages are 
effective policy options to significantly reduce youth drinking and associated 
morbidity, mortality and social disruption. 

3. Policies with Moderate Research 

Sevvev/Managev Tvaining. To reduce the likelihood that underage youth can 
buy alcohol at commercial establishments such as bars, restaurants or liquor 
stores, servers, managers and owners of alcohol establishments can be trained 
on ways to reduce illegal underage sales. Training programs include topics 
such as checking age identification, detecting and handling false age identifica- 
tion documents, offering food and non-alcoholic beverage options and refusing 
alcohol service. Participation in sever/manager training programs can be 
either voluntary or required by local or state laws. 

We identified 15 studies, including 16 separate analyses, on the effective- 
ness of server/management training programs and policies. Ten of these stud- 
ies focused on how participation in a server training program affected servers' 
knowledge and attitudes, patrons' drunkenness or blood-alcohol content 
(BAC) levels, or traffic crashes among the general population (Buka & Birdthis- 
tle, 1999; Coutts et al., 2000; Hennessy & Saltz, 1989; Howard-Pitney et al., 
1991; Lang et al., 1998; McKnight, 1991; Riccelli, 1986; Russ & Geller, 1987; 
Saltz, 1987; Simons-Morton & Cummings, 1997). While results across the stud- 
ies were mixed, some showed that participation in server training programs 
was associated with improving servers' attitudes, knowledge and behaviors in 
handling intoxicated customers. Only one of the 15 studies analyzed the effec- 
tiveness of a state-level policy mandating server training. Holder and Wage- 
naar (1994), using interrupted time-series analyses, found that a mandated 
1987 server training law in Oregon was associated with a 1l0/0 decrease in sin- 
gle-vehicle nighttime crashes by the end of the first year of implementation. 

Four studies examined how server/management training affects out- 
comes related to youth drinking, specifically (Table 1). All of the studies used 
pre-post study designs and comparison or control groups, although none used 
probability samples. Among servers at four on-sale alcohol establishments in 
Ontario, Canada, trained servers demonstrated increased knowledge and 
improved serving behaviors, such as checking age identification of pseudo- 
underage patrons (i.e., individuals at or above the legal drinking age but who 
appear to be younger), compared to servers at comparison establishments 
(Gliksman et al., 1993). In contrast, three studies concluded that server/man- 
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agement training was not effective in reducing underage alcohol sales. Lang 
and colleagues (1996), for example, found that among seven on-sale alcohol 
establishments in Perth, Australia, staff who received training did not check 
age identification of pseudo-underage buyers significantly more often than 
staff at comparison establishments. In South Carolina and California, training 
programs for servers, managers, and owners were conducted in 59 outlets in 
three cities (Grube, 1997), and in a small demonstration project in Minnesota, 
managers from five bars in one metropolitan area received one-on-one consul- 
tation on the implementation of policies to promote responsible beverage serv- 
ice (Toomey et al., 2001). In both studies, sales rates to underage or 
pseudo-underage buyers were not significantly different in establishments that 
received training compared to those that had not. 

An obvious possible explanation for mixed results across studies on the 
effectiveness of server/management training on reducing youth access to alco- 
hol is the small sample sizes in these studies. Another possible explanation is 
the inconsistent quality of server training programs and recommended alcohol 
policies. Toomey and colleagues (1998) analyzed the quality of existing server 
training programs and found high variability across programs, with few pro- 
grams adequately covering underage sales issues and even fewer using sci- 
ence-based behavior-change techniques to improve server skills and 
confidence to refuse alcohol sales. Similarly, detailed analyses of 23 state server 
training laws across the US. found the quality of laws highly variable, with 
few meeting minimum standards (Mosher et al., 2002). 

Advevtising Restvictions. Federal, state and community regulations can be 
used to control the types, placement or amount of alcohol advertisements in a 
given area. Regulations might also address advertising that specifically 
appeals to youth, as well as alcohol industry sponsorship of events that focus 
on youth. We found 13 studies that examined effects of bans or restrictions on 
alcohol advertising; however, none specifically pertained to advertising aimed 
at youth nor included youth drinking-related outcomes. Ten studies evaluated 
how advertising restrictions affect alcohol consumption among the general 
population. While four of the ten studies found that restrictions on advertising 
did not affect consumption (Nelson, 2003; Ogborne & Smart, 1980; Smart & 
Cutler, 1976; Stout et al., 2000), the remaining six studies found that restrictions 
were associated with reductions in consumption of alcohol (Ornstein, 1984; 
Ornstein & Hannsens, 1985; Makowsky & Whitehead, 1991; Saffer, 1991; Saffer 
& Dave, 2002; Tremblay & Okuyama, 2001). In addition, Saffer (1991; 1997) 
found that alcohol advertising bans were associated with lower rates of motor 
vehicle fatalities, and Stout and colleagues (2000) found that restrictions on 
liquor store advertising significantly reduced probability of drunk driving. 
Finally, Markowitz and Grossman (1998; 2000) found no effects of advertising 
restrictions on rates of domestic violence toward children. 

In summary, several scientific studies have examined server training poli- 
cies and policies that restrict or regulate alcohol advertising, but most of these 
studies did not focus on youth. To learn whether these types of policies are 
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effective in reducing underage drinking and related problems, additional 
research studies are needed. 

4. Policies with Minimal Research 

Compliance Checks. Enforcement of minimum legal drinking age laws is an 
important strategy in preventing alcohol sales to young people. Using data 
from 1988 to 1990, Wagenaar and Wolfson (1994) estimated that only two out of 
every 1,000 instances of underage drinking resulted in an arrest or citation of a 
teen drinker, and only five out of every 100,000 instances of underage drinking 
resulted in any action against an establishment that provided the alcohol. A 
compliance check is an enforcement technique in which an underage person 
attempts to purchase alcohol under the supervision of police. If an alcohol sale 
is made, police apply warnings or penalties to the server and/or the license 
holder of the establishment. Compliance checks can be voluntarily conducted 
by local or state law enforcement agencies, or mandated by either local- or 
state-level laws. 

Four studies evaluated the effectiveness of compliance checks in reducing 
youth access to alcohol via alcohol purchase attempts by underage or pseudo- 
underage buyers (Table 1). Three of these studies used probability samples and 
provided evidence that compliance checks were effective in reducing alcohol 
sales to minors. Among over 400 off-sale outlets in California and South Car- 
olina, multivariate analyses showed that sales rates to pseudo-underage 
patrons decreased in cities where police compliance checks and a correspon- 
ding media campaign were conducted, compared to matched comparison 
cities that did not receive interventions (Grube, 1997). In two studies, several 
waves of compliance checks were conducted among probability samples of 
outlets, but comparison groups were not used. Results of four waves of compli- 
ance checks at approximately six-month intervals at 88 off-sale establishments 
in Denver, Colorado, showed sales to underage buyers reduced from 59% at 
baseline to 32% at wave two, and to 26% at waves three and four (Preusser et 
al., 1994). At 143 off-sale outlets in New Orleans, Louisiana, three waves of 
compliance checks with 17- to 22-year-olds (judged to look 18 or under) were 
conducted in conjunction with the State Alcoholic Beverage Control agency, 
along with a corresponding media event between the first and second waves. 
Sales rates to buyers reduced from 89% at baseline to 60% five months later; 
however, one year after the initial compliance checks, sales rates returned to 
80% (Scribner & Cohen, 2001). 

One study in the United Kingdom found that compliance checks were 
not effective in reducing underage alcohol sales, although researchers did not 
use a probability sample or multivariate analyses. Willner and colleagues 
(2000) found, during initial purchase attempts, 83% of on- and off-sale alcohol 
outlets in two cities in the U. K., where the legal drinking age is 18, sold alcohol 
to 16-year-olds. The sales rate did not change significantly following police 
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compliance checks and a corresponding media campaign, compared to cities 
that did not receive the intervention. 

Cohen and colleagues (2002) analyzed the effectiveness of state- and city- 
level compliance check policies, along with numerous other alcohol policies, 
across 97 U.S. cities in 38 states from 1995-1997. They found that cities that 
rated higher on an index of several enforcement policies, including compliance 
checks, had lower rates of total traffic fatalities (youth and adults). 

Sellev/Sevvev Liability. Practices associated with selling and serving alcohol 
may also be altered by legal liability emerging from laws passed by state legisla- 
tures or from court cases. Such statutory or case law enables individuals to sue 
alcohol establishments for injuries or fatalities that occur due to illegal or negli- 
gent alcohol sales. We identified nine studies evaluating the effectiveness of 
such "dram shop" liability. Based on analyses of a national U.S. survey of per- 
sons 18 or older, dram shop liability was associated with decreased probability 
of drinking and driving, but had no effect on heavy episodic drinking in the last 
month or driving after heavy episodic drinking (Sloan et al., 1995; Stout et al., 
2000). Seven studies analyzed national statistics to examine effects of dram shop 
liability on alcohol-related incidents and fatalities in the US. Dram shop laws 
were shown to reduce alcohol-related, overall traffic and single-vehicle night- 
time fatalities, and mortality from homicides, falls, fires, and alcohol-related dis- 
eases (Chaloupka et al., 1993; Mast et al., 1999; Ruhm, 1996; Sloan et al., 1994; 
Wagenaar & Holder, 1991; Whetten-Goldstein et al., 2000; Young & Likens, 
2000). In contrast, dram shop liability had no effect on total fatalities per mile 
driven or mortality from suicides (Ruhm, 1996; Sloan et al., 1994). 

Four studies examined effects of dram shop liability on alcohol-related 
traffic fatalities among underage youth, specifically, and all were of high qual- 
ity (i.e., longitudinal designs using multivariate analyses, comparison groups 
and data across several years; Table 1). Analyses of traffic data from 48 states in 
the 1980s showed that dram shop laws were associated with reductions in alco- 
hol-related, total and nighttime traffic fatalities-but not traffic fatalities per 
capita-among 18- to 20-year olds (Chaloupka et al., 1993; Ruhm, 1996; Young 
& Likens, 2000). Analyses of traffic data from across all 50 states from 1984 to 
1995 revealed that dram shop laws reduced total and alcohol-related fatalities, 
but not single-vehicle nighttime fatalities among underage youth (Whetten- 
Goldstein et al., 2000). 

Cornrnunity/Public Event Restvictions. Alcoholic beverages are often avail- 
able to underage youth at community festivals or public events. Limits on 
drinks per person per order, restrictions on where alcohol can be consumed, 
and use of wristbands to identify customers over age 21 are examples of poli- 
cies that can be used to reduce youth access to alcohol at community events. 
We identified six studies examining alcohol policies at public and community 
events. Two of the six studies examined effects of alcohol policies at sports sta- 
diums on traffic crashes among the general population. Following introduction 
of beer sales at a Toronto stadium, no significant changes occurred in the num- 
ber of alcohol-related motor vehicle crashes recorded in the area (Vingilis et al., 



13 Policies to Reduce Underage Drinking 289 

1992). In a much larger study examining stadium policies in 97 U.S. cities in 38 
states from 1995-1997, 36% of cities had restrictions on alcohol consumption at 
sporting events, and cities with more regulations controlling access to alcohol, 
including alcohol restrictions at sporting events, had significantly lower rates 
of traffic fatalities than cities with fewer regulations on alcohol access (Cohen 
et al., 2002). 

Four of the six studies examined effects of restrictions on alcohol at com- 
munity/public events on alcohol-related problems among youth. Three of the 
four studies were conducted in college settings using longitudinal designs and 
census samples, but none used comparison groups or multivariate analyses 
(Table 1). After a ban on beer sales at University of Colorado football games in 
1996, arrests, assaults, ejections from the stadium and student referrals to the 
judicial affairs office decreased (Bormann & Stone, 2001). A study of an alcohol 
ban in the football stadium at the University of Arizona found no changes in 
injury or illness rates following the ban, although baseline rates of injuries and 
illness were very low (Spaite et al., 1990). Another study at the University of 
Arizona found that after new alcohol control policies were put into effect for 
1995 homecoming events (e.g., alcohol restricted to certain areas; ban on beer 
kegs; liability insurance required), neighborhood complaint calls were reduced 
but no consistent change was found in arrests or other law enforcement actions 
(Johannessen et al., 2001). 

Finally, one study assessed the perceived effects of alcohol policies on 
youth-related outcomes across 107 municipally owned facilities in Ontario. 
Forty-four (24%) of facility administrators perceived a reduction in alcohol- 
related problems, including underage drinking, fights and vandalism, follow- 
ing adoption of new alcohol policies (Gliksman et al., 1995). 

Happy Houv Restvictions. In addition to taxes, other policies can affect the 
retail price of alcohol, including restrictions on "happy hours" or other special 
price promotions. Three studies examined effects of happy hours or discount 
pricing on alcohol consumption in the general population and one study exam- 
ined effects of the price discounts on consumption among college students 
(Table 1)-three were conducted in experimental versus actual settings, and all 
used small samples. Babor and associates (1978; 1980) found that among 34 
male drinkers, subjects in experimental happy hour conditions drank twice as 
much and at a faster rate than those in non-happy hour conditions. In Ontario, 
Canada, a ban on happy hours did not affect alcohol consumption among 49 
patrons across five establishments, and did not affect overall sales figures; 
however, the ban was associated with a decrease in drinking-driving charges 
(Smart & Adlaf, 1986). Another study, with a sample of 189 undergraduate col- 
lege students in an experimental lab setting, found that students exposed to 
advertised price discounts on alcohol and a longer duration of the discounts 
were more likely than comparison students to estimate higher rates of personal 
alcohol consumption (Christie et al., 2001). 

Social Host Liability. Social host liability laws stipulate that if a person ille- 
gally gives alcohol to an underage person, and the underage person injures 
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him/herself or another person, a third party can sue the provider of alcohol for 
damages. In a study of survey data across all 50 states, social host liability laws 
were associated with reduced probability of drinking and driving and reduced 
heavy episodic drinking among the general population (Stout et al., 2000). 
Whetten-Goldstein and associates (2000) examined laws across all 50 states 
from 1984 to 1995 and found that social host liability laws were associated with 
lower total traffic fatalities among youth and alcohol-related traffic fatalities 
among adults; however, social host laws were not associated with single-vehi- 
cle nighttime fatalities among youth or adults, or with alcohol-related fatalities 
among youth (Table 1). 

Keg Registvation. Youth often have access to large quantities of alcohol at 
drinking parties where beer is served in kegs at no charge or at very low cost 
(Wagenaar et al., 1993). One strategy to reduce this type of youth access to alco- 
hol is through keg registration laws, Keg registration laws require alcohol 
retailers to affix a unique identification number to each beer keg and/or tap 
that is sold, then record the number, as well as the name and address of the keg 
purchaser. Keg registration policies enable law enforcement officers to identify 
and cite adults who purchase kegs and allow underage individuals to consume 
alcohol from the kegs. Keg registration policies are implemented at the local or 
state level, although implementing a keg law in only one area will likely be 
ineffective because buyers can go to adjacent communities to purchase kegs. A 
detailed analysis of keg laws in 20 states and the District of Columbia revealed 
that many of the laws were poorly written and implementation of the laws was 
limited in many states (Wagenaar et al., under review). Poorly written and 
implemented policies are less likely to be effective-an important issue for 
many alcohol control policies. 

Cohen and colleagues (2002) analyzed effects of keg registration laws, 
along with numerous other alcohol policies, across 97 U.S. cities in 38 states 
from 1995-1997. They found that 3l0/0 of the cities had a keg registration law, 
and cities with more regulations on alcohol accessibility, including keg regis- 
tration laws, had lower rates of total traffic fatalities (for both youth and 
adults) compared to cities with fewer regulations. 

Wavning  Signs. State or local policies can require alcohol establishments 
to post warnings signs to inform customers of the minimum legal drinking 
age, identification checking policies, or penalties for selling or providing alco- 
hol to underage youth. No studies of effects of warning signs pertaining to 
underage drinking have been published; however, studies of the effects of 
laws mandating warning signs to inform customers about risks of fetal injury 
from alcohol consumption during pregnancy show that warning signs 
increased awareness of risks, but did not change beliefs (Fenaughty & MacK- 
innon, 1993; Prugh, 1986). 

Public Dvinking Restvictions. Youth drinking and drinking-related prob- 
lems often occur in public places, such as beaches, parking lots and parks. Two 
studies examined public drinking restrictions, although neither specifically 
addressed youth drinking. Cohen and colleagues (2002) found that 85% of 97 
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cities in 38 states prohibited public drinking, and cities with more regulations 
on alcohol accessibility, including public drinking restrictions, had lower rates 
of total traffic fatalities (for youth and adults) compared to cities with fewer 
alcohol accessibility regulations. Following a ban on alcohol at beaches in a 
New Zealand community, the number of crime incidents in the community 
decreased from 46 in the year prior to the ban to 20 after the ban, and police 
calls also declined (Conway, 2002). 

In summary, while some policies-such as those affecting compliance 
checks and seller/server liability-show promise in reducing alcohol-related 
problems among youth, further research is needed to ascertain the effects of 
such policies on youth drinking and alcohol-related problems. 

5. Policies with No Research 

Home Delivevy Restvictions. Youth may choose to have alcohol delivered to 
their homes to avoid attempting illegal purchases in public. To prevent such 
deliveries to underage people, communities or states can prohibit or restrict 
home deliveries of alcohol. One study found that over half the states in the U.S. 
allow home delivery of alcohol, and 7% of 18- to 20-year-olds and 1O0/0 of 12th 
graders in 15 mid-sized, Midwestern communities indicated drinking alcohol 
that had been delivered to their homes from retail establishments (Fletcher et 
al., 2000). In addition to home deliveries from local retail outlets, concern has 
also recently increased over delivery of alcoholic beverages that are ordered via 
the Internet. 

Restvicting Specific Pvoducts. Federal, state and local regulations can be 
used to restrict sales of products that particularly appeal to youth, such as 
sweet-flavored drinks or drinks packaged as single servings. Studies show that 
sweet-flavored alcoholic drinks appeal to teens (Hughes et al., 1997), and intro- 
duction of sales of these beverages in Sweden was associated with increased 
consumption among underage youth (Romanus, 2000). 

Sevvev Minimum Age. Laws can specify a minimum age for alcohol servers 
and store clerks to prevent individuals who are under the legal drinking age 
from selling or serving alcohol. Forster and colleagues (1994; 1995) found that 
younger servers are more likely to sell alcohol to underage youth. 

Shouldev-Tap Enfovcement. Some youth obtain alcohol by loitering outside 
alcohol establishments and asking adults to buy alcohol for them. To deter 
such sales, "shoulder tap" enforcement campaigns, in which underage individ- 
uals under the supervision of law enforcement approach adults outside alcohol 
establishments and ask adults to purchase alcohol for them, are implemented 
in some communities. In such a campaign, if an adult purchases alcohol for an 
underage youth, the adult is warned, cited, or arrested. 

False Age-Identification Regulations. One difficulty in preventing youth 
purchases of alcohol may be the use of false age identification. To reduce use of 
false age identification, states and provinces may enhance the design of drivers' 
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licenses (e.g., use holographic images, different colors, picture placement/pro- 
file for underage drivers) so that alterations or unofficial replications are diffi- 
cult to achieve and easier to detect. States and communities may also increase 
penalties for producing, selling, or using false age identification cards. 

In summary, many policies that have not yet been scientifically studied may 
be important for future efforts to reduce youth drinking and related problems. 

6. Discussion 

Understanding of the effects of alcohol control policies has been greatly 
advanced in the past two decades. Significant resources have been invested to 
gain understanding of two alcohol control policies-the MLDA and increased 
in excise taxes on alcohol. Many methodologically robust studies have evalu- 
ated effects of these policies on alcohol use and problems, such as traffic 
crashes, among underage youth. The preponderance of evidence from higher- 
quality studies indicates that the age-21 MLDA and higher prices of alcohol are 
associated with lower rates of alcohol consumption and related health and 
social problems among individuals under age 21. 

Although less developed, we have also gained considerable knowledge 
in the past decade about several other alcohol control policies, including 
server/manager training, compliance checks, server/seller and social host lia- 
bility, and advertising and happy hour restrictions. While sufficient research 
evidence is not yet available to reliably estimate the magnitude of the effects of 
each individual alcohol control policy, enough evidence has accumulated to 
suggest that taking action to decrease the availability of alcohol can prevent 
alcohol-related problems among the adult population, as well as reduce drink- 
ing and related problems among youth. As always, however, further research 
will be beneficial. While in the first few studies to assess promise of a specific 
policy we may be more accepting of weaker study designs (Holder et al., 1999), 
rigorous evaluations of alcohol control policies require studies with compari- 
son groups, baseline data, representative samples, sufficient statistical power, 
and strong internal validity (e.g., randomized trials, time-series designs). 
Absence of observed policy effects in many studies may be the result of poorly 
developed or implemented policies, and particularly weak study designs. We 
must not prematurely reject prevention policies before policy implementations 
are evaluated using quality study designs; on the other hand, however, there 
comes a point when additional studies add little to our knowledge (e.g., 
MLDA) and research resources should be directed to other policies. 

While effective policies, such as the MLDA and excise taxes, create large 
enough changes when implemented by themselves to affect alcohol-related 
problems, some alcohol control policies may only be effective when imple- 
mented in combination with other policies. Further research is needed to deter- 
mine the optimal combination of alcohol control policies necessary to achieve 
sustained reductions in alcohol-related problems among youth. 
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As evaluation of alcohol control policies continues to evolve, we also 
need examinations of the multidimensionality of policies, specification of key 
policy components, and means for measuring the quality of policies and their 
implementation. In many policy evaluations, policies are treated dichoto- 
mously (present vs, absent), when in reality almost all are continua. Moreover, 
each policy includes many components or dimensions, and the importance or 
weight of each dimension for achieving the policy's aims varies. For example, a 
recent analysis of server training laws across 23 US. states determined 23 spe- 
cific components logically grouped into five broader dimensions (Mosher et 
al., 2002). A similar analysis of keg registration laws across 20 US. states identi- 
fied 91 specific components logically grouped into seven dimensions (Wage- 
naar et al., under review). Future policy evaluations will benefit from taking 
such complexity into account. In addition, even before rigorous evaluations are 
available, specification of "best practices" based on theory and that which has 
been found in analogous domains will advance the quality of policy design 
and implementation. 
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Prevention for Children of Alcoholics 
and Other High Risk Groups 

Robert A. Zucker and Maria M. Wong 

1. Introduction 

Median age of onset of alcohol use nationally is age 14 and median age of 
first drunkenness is 17 (Johnston et al., 2003). Thus, it is not surprising that the 
greatest public concern about drinking among young people begins with a 
focus on adolescence. It does not necessarily follow that the problems of risk 
for children of alcoholics1 (COAs) and other children at high risk for the even- 
tual development of alcohol use disorder (AUD) are the problems of adoles- 
cence. In fact, a now substantial body of evidence indicates that the drinking 
problems and other difficulties of adolescent and young adult COAs are pre- 
dicted by much earlier markers. Thus the prevention question for this popula- 
tion becomes one of dealing with when the most appropriate time is to begin 
the intervention ( i.e., what age to target) as well as how best to dampen or 
eliminate risk. Similarly, what is known about the adult disorder can also be 
informative about what to prevent, and what some of the prevention issues 
may be, given that this is the parenting generation. This chapter applies a 
developmental lens to the problem of prevention of risk among these very high 
risk populations. 

1. We use the generic term "alcoholism" as well as the term "alcohol use disorder" interchangeably 
in this chapter to refer to what is more precisely designated in DSM-IV (American Psychiatric 
Association, 1994) as alcohol abuse and alcohol dependence. The more differential terminology 
is used when a more fine grained distinction is called for. 

Robert A. Zucker and Maria Wong Addiction Research Center, Department of Psychiatry, Uni- 
versity of Michigan, Ann Arbor, Michigan 48105-2194. 
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2. Scope of the Problem 

According to National Longitudinal Alcohol Epidemiologic Survey 
(NLAES) data (Grant, 2000), approximately 9.7 million children age 17 or 
younger, or 15 percent of the child population in that age range, were living in 
households with one or more adults classified with an alcohol abuse or 
dependence diagnosis during the past year (Table 1). Approximately 70 percent 
of these children were biological, foster, adopted, or step-children. That is, 6.8 
million children meet the formal definition of COA, although, as noted below, 
not all are exposed to the same level of risk. In addition, 12 percent of the 66 
million children in this age range were younger siblings of the alcoholic adult, 
9 percent were other biological relatives (e.g., cousins, grandchildren) and 
approximately 6 percent were nonrelatives with or without their own relatives 
in the household, or were in an unspecified relationship. All of these other chil- 
dren and youth likewise fall under the umbrella of elevated socialization risk, 
although degree of biologic risk is probably lower. 

Table 1. Number a n d  Percentage of Children Living in  Households with  One  o r  
More Adul ts  W h o  Abused o r  Were Dependent o n  Alcohol 

Parent AUD 

During Past Year During Child's Lifetime 
 NO.^ (%)  NO.^ (%) 

Sex 

Male 

Female 

Race/ethnicity 

Black 

Non-Black 

Age (Years) 

0-2 

3-5 

6-8 

9-11 

12-14 

15-17 

Total Exposed 

Total US Child Population 

a In millions 

Note: Adapted from Grant, B.F. (1997). Estimates of US. Children Exposed to Alcohol 
Abuse and Dependence in the Family Am. J. Pub. Health, 90: 112-115. 
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Given that these figures concern past yeav exposure to at least one alco- 
holic adult, from the perspective of socialization risk they only reflect acute 
exposure. Other data from the NLAES provide estimates of magnitude of over- 
all child risk pertaining to exposure to an either currently or previously alco- 
holic adult; the figure is 43 percent of the under-18 population, or slightly less 
than half of all children (also Table 1). The figure for COAs is only 30 percent, 
but this is still a literally enormous population of risk. Taken together, these fig- 
ures speak to the social complexity, and likely risk variability among the fami- 
lies and households in which risk has the potential to unfold. At the same time, 
they also speak to the enormity of the social problem. 

A second point needs to be underscored. COA status is heavily used as a 
proxy for "alcoholism r i s k  on the one hand, and socialization risk on the 
other, but the COA designation more precisely is a proxy for multiple causal 
inputs, not all of which may be present in the individual case. Thus, being a 
COA implies elevated genetic risk, on the average, although the alcoholic 
genetic diatheses may not have been passed on to a particular child. One may 
be a COA without being undercontrolled, having an attention deficit hyperac- 
tivity disorder (ADHD) diagnosis, etc. Moreover, the genetic risk is polygenic, 
and the alleles conveying risk are not always the dominant ones so that addi- 
tivity of risk to produce problem outcomes is the rule rather than the exception 
(Rutter, 1982; Stoltenberg and Burmeister, 2000). Socialization risk involves 
exposure, but given the heavy divorce rates found in this population, evaluat- 
ing level of socialization risk is complex, involving quantification not only of 
how long the exposure has been, but also the developmental period during 
which the socialization took place. Some developmental periods have the 
potential to be more vulnerability-producing than others (Fuller et  al., 2003). In 
addition, a substantial amount of marital assortment occurs in alcoholic fami- 
lies (Hall et al., 1983). When assortment is present, risk exposure is multiplied, 
and COA effects become a function of genetic risk(s), individual parent risk, 
and the synergistic risk created by marital interaction (Fuller et al., 2003). 

Third, COA risk is not simply risk for the development of AUD. Given 
what is known about the elevated comorbidities found among offspring of 
alcoholics, this designator is also a marker of elevated risk for behavioral and 
cognitive deficits. These include attention deficit disorder, behavioral under- 
control/conduct disorder, delinquency, lower IQ, poor school performance, 
low self esteem, etc. (No11 et al., 1992; Nigg et al., 1998; Poon et al, 2000; Sher, 
1991; West and Prinz, 1987). Furthermore, the evidence strongly implicates 
some of these nonalcohol specific characteristics as causal to both problem 
alcohol use and elevated risk for AUD (Caspi et al, 1996; Donovan and Jessor, 
1985, Nigg et  al., 1998). The converse is also true; the nonalcohol specific char- 
acteristics among nonCOA children are markers of elevated risk for alcohol 
problems, alcoholism, and other drug involvement, hence the title of this chap- 
ter and the necessary focus on "other high risk groups" (Biglan et  al., 2004; 
Zucker and Gomberg, 1986). 
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3. Early Development Origins of Risk among COAS 

One of the historically most important findings of the past generation has 
been the documentation of a link between delinquent and aggressive activity 
in adolescence and earlier onset of alcohol use, as well as more problematic use 
(Jessor and Jessor, 1977; Kandel, 1978; Donovan and Jessor, 1985; Ellickson et al., 
2003). An extensive body of work has documented how these behaviors 
emerge from a matrix of personality and temperament influences, attitudes, 
and parental socialization practices and modeling, that encourage the develop- 
ment of independent and rebellious behavior. (Colder & Chassin, 1999; Tarter 
et al, 1985; Tarter & Vanukov, 1994; ) This in turn produces more exposure to a 
deviant peer network, which then drives the emergence of earlier and more 
problem alcohol use (Blackson & Tarter, 1994; Blackson et al, 1994; Blackson, 
1997; Zucker et al., 1995a). 

Until recently, only the adolescent version of these linkages had been 
established. However, within the past decade three prospective studies begin- 
ning in early childhood have shown a direct link between the early child mani- 
festations of these attributes, specifically behavioral undercontrol and 
aggressiveness, and AUD and other alcohol problem outcomes in adolescence 
and early adulthood (Caspi et al., 1996; Masse and Tremblay, 1997; Zucker et 
al., 2000; Mayzer et al., 2001, 2002, 2003). These studies join with two earlier 
reports of projects beginning in middle childhood (Cloninger et al, 1988; Eron 
et al, 1987) with similar childhood markers at baseline, and with alcoholism 
and drunk driving outcomes in adulthood. Three of the studies, the Dunedin 
Health and Development Study (Caspi et al, 1996), the Columbia County 
Study (Eron et al, 1987), and the Montreal Longitudinal Study (Masse and 
Tremblay, 1997) involve general population samples, and two involve COA 
samples (Cloninger et al., 1988; Zucker et al., 2000; Mayzer et al, 2001, 2002). 
Table 2 describes the ages at baseline and follow-up, and the baseline behaviors 
and adolescent/adult outcomes of the study. The level of replication shown 
across these studies must be taken as definitive evidence that an early child- 
hood behavior-adulthood AUD relationship exists. Combined with the adoles- 
cent studies noted above, findings indicate that a continuity pathway exists 
from very early childhood to an alcoholism outcome in adulthood. 

Equally importantly, both the COA studies (Cloninger et al, 1988; Mayzer 
et al, 2002) and the Dunedin study (Caspi et al., 1996) find a behavioral inhibi- 
tion/shyness/social fearfulness cluster predicted alcoholism and alcohol prob- 
lem outcomes in adolescence and early adulthood. These latter characteristics 
have only sporadically been reported in the adolescent literature (Kaplan, 
1975) but they are consistent with the known adult relationship between social 
phobia and AUD (Kushner et al., 1990), and they also have been reported in 
some historically earlier prospective studies begun in early childhood. Thus 
Werner (1986), observed a relationship between a low sociability temperament 
in infancy and early childhood with the greater likelihood of an alcoholic out- 
come in early adulthood, and Kellam et al, (1980; 1983) observed a relationship 
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Table 2. Longitudinal Studies Connecting Early Child Behavior to  A U D  a n d  
Alcohol Problem Outcomes in  Adolescence a n d  Adulthood 

Study 
Early Child Baseline Follow-Up Outcome 

Behavior Age (Yrs) Age (Yrs) Behavior 

Geneva1 Population Studies 

Dunedin Health & Behavioral 3 
Development Study Undercontrol 

Dunedin Health & Behavioral 3 
Development Study Inhibition 

Montreal Low Fearfulness; 6 and 10 
Longitudinal Study Hyperactivity 

Columbia County Study Aggression 8 

COA Studies 

Michigan Externalizing 3 to 5 
Longitudinal Study Behavior 

Michigan Internalizing 3 to 5 
Longitudinal Study Behavior 

Swedish Adoption High Novelty Seeking; 11 
Study-2 Low Harm Avoid 

Swedish High Harm Avoid; 11 
Adoption Study Low Novelty Seek 

Alcohol 
Dependence 

More Alcohol 
Probleins 

Earlier 
Drunkenness 

Onset 

Driving While 
Intoxicated 

Early drinking 
Onset 

Early drinking 
Onset 

Alcoholism 

Alcoholism 

Note: See text for studv citations. 

between shyness/social inhibition in 1st grade and greater alcohol and drug 
use in adolescence. 

It is noteworthy that in all of this work, parallel findings are reported out 
of both the COA and the general population studies, suggesting that it is the 
risk factor(s) rather than COA status in particular, that is driving these relation- 
ships. At the same time, the socialization environment is virtually uncharacter- 
ized in most of the studies. Thus it is not possible to determine the degree to 
which contextual factors may be moderating or mediating the relationship. 
Moreover, even in the nonCOA samples, one cannot automatically assume a 
more benign environment. In fact, in two of the general population studies 
reviewed above, the Montreal Longitudinal Study (Masse and Tremblay, 1997) 
and the Woodlawn Study (Kellam et al, 1980), the population sampling was 
deliberately set to provide a group of families of low socioeconomic status and 
high social adversity. Thus even in the nonCOA studies, the level of environ- 
mental adversity may be sufficiently damaging and sufficiently similar to what 
exists in alcoholic homes to produce the parallel effects. 

In terms of relevance of these findings to prevention activity, one final 
observation is called for: these studies in toto, are potentially a call to arms for 
preventionists because they provide easily identifiable targets for preventive 



304 I11 Prevention 

programming at an early age. The etiologic data pertaining to behavioral 
undercontrol clearly indicate continuity of risk over the course of develop- 
ment, and therefore strongly suggest that change in the risk factor should lead 
to change in the outcome. Interestingly however, although these findings are 
dramatic and have now been in the literature for between 8 and 17 years, they 
remain almost totally neglected in the prevention literature. To my knowledge, 
only one just published policy book (Biglan et al, 2004), a recent report follow- 
ing families from birth to age 18 (Garnier and Stein, 2002), and a very brief 
summary in the most recent NIAAA Report to Congress (NIAAA, 2000) begin 
to address the prevention implications they raise. I will return to this issue at 
the end of the chapter. 

4. Heterogeneity of Risk Pathways 

In the previous section, I noted that characterization of environmental 
adversity has been relatively ignored in most of the long term, early-starting 
high risk studies. This is a significant omission because of the need to under- 
stand the potential for environmental adversity to exacerbate individual risk 
on the one hand, and for its absence to alleviate individual risk on the other. 
For the same reason, within the nonCOA population it is important to under- 
stand the degree to which environmental adversity, or its absence, makes a dif- 
ference in producing an adverse outcome. Our group has examined this issue 
using data from an ongoing longitudinal family study of alcoholic men, their 
spouses, their initially 3 to 5 year old sons, other siblings, and a suitably 
matched set of contrast families drawn from the same high risk neighborhoods 
where the alcoholic families lived, but where neither parent had a lifetime 
diagnosis for any substance use disorder (Zucker et al, 1996; 2000). Families 
were followed at 3-year intervals beginning when the target boy was 3 to 5 
years of age. 

We used a person-centered approach in examining the interactive nature 
of family adversity and child risk vulnerability over the interval between 3 and 
14 years of agee2 The adversity index used was one that assessed level of expo- 
sure to a highly pathological family environment. A summative family psy- 
chopathology measure was created that scaled both currency and severity of 
AUD as well as the presence/absence of antisocial behavior in each of the par- 
ents, then added them together (cf. Wong et al, 1999; Zucker et al, 2003). High 
family adversity involved having two parents with currently active alcoholism, 
or one parent with an antisocial alcoholism diagnosis, or both. This index, 
although established by way of parental psychopathology, is an effective proxy 
for a number of other pertinent indicators of family adversity, including con- 
flict, violence, economic difficulty, family crises, other psychiatric comorbidity, 

2. Findings described in this section are based on data originally reported in Zucker et al, 2003, 
and the reader is referred to that source for more precise details of measures and analyses. 
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and trouble with the law (Zucker et al., 1996). In addition, on the basis of 
national Epidemiologic Catchment Area Study alcoholism comorbidity rates 
(Helzer et al, 1991) and national familial alcoholism figures (Grant, 2000; 
Huang et al, 1998), these cutoff criteria would yield a population encompassing 
slightly less than 1 percent of US. households, but approximately 20 percent of 
alcoholic families (the severest subset). 

The child's initial risk status at age 3 to 5 was described by a global socio- 
behavioral psychopathology measure that was nationally normed. Low risk 
was defined as being within normal limits on this global index, high risk was 
defined as being at the 80th percentile or higher on the measure (0.84 SDs 
above the norm). A two by two grid was created by cross cutting these dimen- 
sions. Initially Resilient childven were defined by having normal to high adapta- 
tion (i.e., low "risk" scores) even though they were living in the high family 
adversity environment. The normal risk under conditions of low family adver- 
sity group was labeled Non-challenged to emphasize that their behavior was 
unremarkable, within a family context involving low parent psychopathology 
that exerted no pressure for deviance, and that was more likely to be nurturant 
and encouraging. The high risk (high psychopathology) under conditions of 
high family adversity group was labeled Vulnevable, in order to emphasize the 
continuing exposure to family trouble that took place here. Other evidence 
from the study shows that these children had been negatively impacted by this 
exposure (Wong, et al. 1999). Finally, those children with high risk (high psy- 
chopathology) under conditions of low family adversity were characterized as 
Tvoubled in order to emphasize that, even without the familial adversity, they 
still showed a poor behavioral adaptation. In other words, they showed up as 
already symptomatic, even with a lack of environmental press. 

Figure l a  shows the trajectory of externalizing problems for each of the 
groups and Figure l b  shows the trajectory of internalizing problems. Overall 
across-age group differences were significant for both externalizing and inter- 
nalizing problem trajectories. The non-challenged group sustained the lowest 
level of externalizing problems over the course of childhood and early adoles- 
cence, followed by the resilient group, the troubled group, and the vulnerable 
group. At all ages, the vulnerable group sustained the highest level of external- 
izing problems. The figure also shows a consistent pattern of decline in exter- 
nalizing behavior over childhood, a pattern that is normative for this age 
range. In addition, there is increasing convergence in level of externalizing dif- 
ficulties through middle childhood. At the transition to adolescence we again 
see the normative pattern of a developmental shift, involving increasing exter- 
nalizing (aggressive/delinquent/impulsive) behavior (cf. Jessor and Jessor, 
1977). The individual difference data indicate that whereas the resilient chil- 
dren were not distinguishable from their non-challenged peers as pre-school- 
ers, they showed a small but reliably higher level of externalizing problems as 
they grew older. At the same time, they still occupied an intermediate place, 
having a lower level of these behaviors than did their vulnerable peers. In 
addition, the divergence of slopes between ages 9 to 11 and 12 to 14 depicts a 
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significant interaction between child individual differences in initial risk and 
level of experienced environmental adversity during a period of life when the 
overall norm is for increasing deviant and impulsive activity. This interactional 

t Vulnerable 

3 -5 6 -8 9-11 12-14 
years years years years 

Externalizing symptoms in different 
riskladversity groups 

Figure l a .  Externalizing symptoms over time in groups differing on risk and adversity. 
(Source: p. 88 in Zucker, R.A., Wong, M.M., Puttler, L. I. and Fitzgerald, H.E. (2003). 
Resilience and vulnerability among sons of alcoholics: Relationship to developmental 
outcomes between early childhood and adolescence. In S. Luthar (Ed.), Resilience and 
Vtdnerability: Adaptation in the Context of Childhood Adversities. Cambridge University 
Press, New York. Reprinted with permission.) 

relationship had previously been observed cross-sectionally among these chil- 
dren when they were 3 to 5 years of age (Wong et al., 1999). The trajectory data 
indicate the pattern is sustained developmentally; they depict continuity over 
time in group positioning vis a vis level of undercontrolled behavior, and the 
positioning is sustained across the risk-adversity groups even though level of 
group differentiation varies, as does absolute level of undercontrolled activity. 

Figure l b  shows the trajectories for internalizing problems; here also the 
non-challenged group shows the lowest level of problems, followed by the 
resilient group. The troubled group was similar to the vulnerable group. The 
figure also shows important pattern variations. During preschool and up 
through the early school years, an identical individual difference pattern exists. 
Non-challenged and resilient children are significantly lower in internalizing 
symptoms than both the vulnerable and troubled groups, and there are no dif- 
ferences between the resilient and the non-challenged children. The pattern 
begins to diverge following 2nd-3rd grade, and by early adolescence the non- 
challenged group is significantly lower than all others, and no differences exist 
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between any of the other three groups. In other words, at this juncture the 
resilient children have developed a level of internalizing symptoms that is sim- 
ilar to both the vulnerable and the troubled children. Here also we tested this 
group by time interaction with a repeated measures analysis of variance. A sig- 
nificant interaction effect of time and adaptation group indicates that the 
developmental trajectories of internalizing problems varied differently among 

+Troubled 

+Nan- 
Challenged 

-&Vulnerable 

-0-Resilient 

3-5 6-8 9-11 12-14 
years years years years 

Internalizing symptoms in different 
riswadversity groups 

Figure lb .  Internalizing symptoms over time in groups differing on risk and adversity. 
(Source: p. 88 in Zucker, R.A., Wong, M.M., Puttler, L. I. and Fitzgerald, H.E. (2003). 
Resilience and vulnerability among sons of alcoholics: Relationship to developmental 
outcomes between early childhood and adolescence. In S. Luthar (Ed.), Resilience and 
Vulnerability: Adaptation in the Context of Childhood Adversities. Cambridge University 
Press, New York. Reprinted with permission.) 

the adaptation groups, with three of the four showing a continuity pattern, and 
one a discontinuity pattern. 

These patterns of trajectory variation in both externalizing and internaliz- 
ing problems are more than simply patterns of risk variation over time. As 
already noted in Table 2, they also are proxies for differences in probability of 
problem drinking, other problem behavior, and also alcohol dependence 
(Ellickson et al, 2003; Grant and Dawson, 1997; Pederson and Skrondal, 1998). 
In the Michigan study, Mayzer and colleagues (2000,2002,2003) have already 
confirmed the first step in this chain of effect, by showing that higher levels of 
early externalizing and internalizing behavior are predictive of both early 
onset of drinking, as well as higher levels of externalizing and internalizing 
behavior and delinquent activity in adolescence. On both these grounds, the 
results indicate that the children identified as vulnerable are at highest risk, the 
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non-challenged group is of lowest risk, and the resilient group is of intermedi- 
ary risk, in particular because of the increasing experience of internalizing 
problems as they move into adolescence. 

Finally, it is instructive to remind ourselves who the COAs are in this 
matrix of individual and contextual risk. They are the youth labeled as Vulnera- 
ble and Resilient, the children who were born into, and reared in families with 
high alcoholism density and high parental antisocial comorbidity. Conversely, 
the nonCOAs are comprised of the Non-Challenged and the Troubled groups 
yet they have strikingly different pathways of risk. Given what has already been 
established about the utility of the externalizing and internalizing behavior 
measures as proxy indicators of alcohol problems and elevated risk for later 
AUD, these findings make clear that an understanding of both familial risk and 
individual risk is essential to an understanding of pathways into problem alco- 
hol use (also see Garnier and Stein, 2002). When individual vulnerability is pres- 
ent early, even a nonchallenging family environment is insufficient to moderate 
the child's vulnerability. Conversely, from the perspective of risk for externaliz- 
ing problems, a subset of COAs moves through childhood relatively trouble 
free, while another subset, showing early risk, is the highest risk subgroup. 

This pattern is tempered to a considerable degree for internalizing risk. 
For one subgroup of young COAs, their early behavior indicates they are rela- 
tively free of sadness, anxiety, depression and worry. Exposure to the adversity 
of an actively alcoholic home, with its attendant strain and conflict (Loukas et 
al, 2003) leads to a gradual degradation of their affective status, such that by 
the time adolescence is reached, their level of internal trouble is equivalent to 
that of their more obviously less fortunate peers. 

5. The Timing and Dosing of Prevention Programming: 
Toward a Hypothetic-Deduction Science of Prevention 

A science of timing and dosing for prevention activity does not yet exist. 
Earlier is perhaps better, but earlier is more expensive, and effects delivered 
early, if not sustained by boosters, have the potential to decay over time. The 
variations in externalizing and internalizing trajectories documented above 
suggest some interesting, and to our knowledge previously undescribed pre- 
ventive intervention strategies. They also suggest some interesting hypotheses. 
The trajectory data indicate that the critical timing points for intervention for 
externalizing and internalizing behaviors may be different. For externalizing 
problems, despite the variation in level over time, grouping based on early risk 
and early family adversity holds its order. At the same time, the later elemen- 
tary school years appear to be the point of greatest subsidence of these risky 
characteristics. If the hypothesis is that the best way-point to intervene is when 
the problem behavior is most quiescent, then late elementary school would be 
the timing point of choice. If the hypothesis is that the point of greatest impact 
will be when the problem behavior is most active, because there is more to 
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engage with and potentially change, then an early childhood start would 
appear to be the timing point of choice. These two alternative strategies need to 
be pitted against each other and evaluated. 

For internalizing problems, for three of the four risk/adversity groups 
a pattern of continuity exists from early childhood onward, with an essen- 
tially flat trajectory over that interval. For the resilient group however, the 
point of greatest quiescence is either preschool or the earlier elementary 
school years. "Quiescence" theory does not provide a clear choice about 
whether it would be more efficacious to begin early, or to begin around the 
time when higher levels of internalizing problems begin to manifest them- 
selves. One might speculate that an intervention in this content arena that is 
done too early might have little effect. Conversely, if one's choice is driven 
by "Activation" theory, then an intervention at the latter part of elementary 
school, or even at the transition to middle school or junior high might be 
the most appropriate intervention point. Again, these alternatives should 
be evaluated. 

What about dosing? For vulnerable and troubled children, the long 
term presence of both sets of risk factors, at the highest levels vis a vis the 
other groups, points to the need for a multilevel intervention regimen that 
is based upon a chronic disease model (McLellan et al, 2000). Such pro- 
gramming would involve initial evaluation and dosing, addressed both to 
the child's difficulties as well as the difficulties of the family in which 
he/she is grouping up. Periodic check-ups, that provide an opportunity 
for renewed intervention when called for, would be a part of such a regi- 
men. It would also be expected that such programming be available over a 
substantial portion of the childhood life course, although not necessarily 
required at all times. For resilient children, it is not at all clear how long 
such a developmentally timed intervention would be required. The pres- 
ence of other coping skills in this group has already been documented 
(Zucker et al, 2003). These skills (e.g, reading) are suggestive that the inter- 
vention would be facilitated by the child's own orthogenic competence, 
and that the dosing would not need to be as prolonged. 

One last point: With the exception of the change in internalizing 
symptoms among the low child risk/high family adversity resilient chil- 
dren, the mean trajectory patterns are stable, and remain in the same risk 
rank ordering over time. This is the case as much for the "off-diagonal" 
groups-where one might anticipate that individual risk-variability and 
social environmental stress would work at cross purposes, as it is for the 
"on-diagonal" groups. Although the study design was never set up to eval- 
uate the relative role of environmental and genetic influences, we have 
elsewhere suggested that the strong auto-stability of risk is consistent with 
the hypothesis of a substantial genetic contribution to risk (Fuller et al., 
2003). Should this ultimately prove to be the case, then it would open the 
door to considering more physiological and pharmacologic methods for 
risk reduction. 
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6. Current Prevention Strategies 

In 1994 the Institute of Medicine proposed a revised set of definitions of 
prevention programming. Refining the earlier distinction between Primary, 
Secondary, and Tertiary Prevention, new categories of activity were again pro- 
posed at three levels. Univevsal pvevention activity targets entire populations, 
and involves working with a group that has not been identified on the basis of 
individual risk. Selective intevvention targets individuals or subgroups whose 
risk is known to be higher than the population at large, but where the disorder 
or problem has not yet manifested itself. Indicated pveventive intevvention targets 
individuals who have already shown prodromal signs or symptoms, but who 
do not yet meet diagnostic criteria (Institute of Medicine, 1994). 

Given the evidence just reviewed that indicates risky behaviors prodro- 
ma1 to AUD can be identified in COA and other high risk populations at a very 
early age, one might conclude that the data are sufficient to require a level of 
programming that is at the least at the Selective level, and perhaps even the 
Indicated level for most COA and other designated high risk populations. 
Moreover, the sheer magnitude of the at risk population, involve 15 percent of 
children under 17, suggests that preventive programming targeted at COAs 
should be regarded as a major public health effort. Interestingly, it is not. 

In the literature review conducted for this report, I was able to identify 
only two selective programs focusing on COAs, that have been (or are in the 
process of being) subjected to the rigorous evaluation of the randomized clini- 
cal trial. The first, carried out by the author and colleagues in the late '80s and 
early '90s (Maguin et al, 1994; Nye et al., 1999; Zucker and Noll, 1987) used a 
population based recruitment protocol to recruit families with active alco- 
holism in the father at the time of first contact. The project used a manualized 
10 month parent training and marital problem solving protocol modeled after 
Patterson et ale's (1975) social learning therapy. The child focus was reduction 
in conduct problems and development of prosocial behaviors, a focus that 
was theoretically selected as a precursive pathway to later alcoholism risk. At 
end of treatment and 6 month follow-up, as predicted, positive changes in 
child behavior and parenting style occurred. Unfortunately, later evaluation of 
potential drinking offsets were not conducted. The second program, a joint 
U.S./Canadian program still in progress, is being conducted by Nochajski, 
DeWit, and colleagues at the Research Institute on Addictions in Buffalo and 
the Centre for Addiction and Mental Health in London, Ontario. The interven- 
tion makes use of Kumpfer's (1998) Strengthening Families Program (SFP) 
and enrolls families with an alcohol abusing parent and their school aged chil- 
dren. The intervention involves a 14 session group therapy program that com- 
bines parent training with family communication skills training and child 
social skills training. Results to date show that as compared to a minimal 
attention control group, SFP produced significant improvements in child 
externalizing behavior problems (Maguin, et al., 2003) and family functioning 
(Safyer, et al., 2003). A longer term delay of onset of alcohol use, as well as 
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reduction in alcohol problems among the children is eventually anticipated, 
but the study has not been running long enough to determine whether this 
effect occurs. Nonetheless, the robustness of externalizing problems as an 
early proxy for alcohol problem outcomes is such that the anticipated out- 
come is a highly plausible one. 

One other selective early intervention program, while not specifically 
alcohol focused, also has shown long term alcohol prevention effects; it is 
David Olds' Nurse Visitation Program. The program initially involved home 
visits with high risk, high poverty, primarily teen mothers during pregnancy; 
reassessments were at 2 years, and again at a 15 year follow-up. At the 15 year 
follow-up, the visited group of mothers reported fewer days drinking, and 
fewer cigarettes smoked per day in the prior six months than did their no treat- 
ment control group (Olds et al., 1998). 

The programs just described involve families whose parents are from 
clinical or quasi-clinical populations, where level of risk for problem alcohol 
outcomes among offspring is substantially elevated. However, several hun- 
dred universal programs focusing on delay of substance use, or alternatively, 
delay or reductions in delinquent behavior, have been carried out, and a num- 
ber of those have demonstrated specific alcohol related prevention effects 
(Biglan et al, 2004). Programs have rarely been simply child focused, but rather 
have chosen interventions to address systems intevacting zoith the child (parent 
behavior, family interactions and relationships), systems intevacting avound the 
child (teacher training and curriculum development, parent training, working 
with the courts and legal system), systems acting at the community level (commu- 
nity action programs, changes in the rigorousness of enforcement of alcohol 
and cigarette access, and systems addvessing policy (establishment of drug courts, 
zero tolerance drivers' license programs, changes in pricing, etc.). Although 
there is a plethora of such programming, relatively few protocols have been 
subjected to rigorous process and outcome evaluation. The reader is referred to 
a recent comprehensive review of this spectrum of offerings by Biglan and col- 
leagues (2004) for detailed descriptions and evaluations of the most rigorous of 
these programs. Following, we briefly describe four of the most comprehen- 
sive, that have been rigorously developed and carefully evaluated: 

(1) A truncated (7 session) version of the Strengthening Families Pro- 
gram has been used as a universal prevention program involving initially 6th 
grade (ca. age 12) children from rural elementary schools in Iowa. The pro- 
gram is of special interest because of its promise to ultimately impact new 
cases of AUD as program participants grow into adulthood. (The study also 
evaluated another program, Preparing for the Drug Free Years (PDFY), a 5 ses- 
sion family competency program based on the Social Development Model 
(Hawkins et al, 1999), but since PDFY effects were always weaker than the SFP 
arm of the study, only findings from the SFP protocol are discussed here.) 
Remarkably strong improvements both in parenting skills and in family rela- 
tions (Kumpfer, Alvarado, Tait, Turner and Alder, 2002) were demonstrated 
both 4 years out and 6 years out from the intervention (Spoth, Redmond and 
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Chin, 2001; Spoth, 2003). More importantly from the standpoint of this chap- 
ter, the program successfully delayed onset of alcohol use as well as damp- 
ened increases in level of consumption over time (Guy11 et al, in press; Spoth, 
2003), and also slowed the rate of initiation into tobacco, marijuana, and other 
illicit drug use. Benefit-cost calculations relating to projected rates of AUD 
prevented indicated a return of $9.60 per dollar invested, and net benefits per 
family of $5,923 (Spoth et al, 2002). 

Other preventive intervention programs, all universal in focus, have been 
able to demonstrate impact upon early drinking behavior during adolescence, 
although none have evaluated their ultimate impact on a later AUD outcome. 
Several are noteworthy for their comprehensive focus on individual, school 
and community, their relatively early initial contact with the child, and/ or 
their impressive impact on alcohol related behaviors. 

(2) Project Northland (Perry et al, 1996) is currently the only specifically 
alcohol focused program addressing the distal domains as well as the child's 
micro-social environmental domains, as part of a unified effort to delay onset of 
use as well as reduce problems once drinking has begun. Results have included 
significantly lower prevalence of alcohol use after three years of intervention, 
with strongest effects among those who were nonusers at baseline. The magni- 
tude of effects in this program was small, but because of the low initial base 
rates of drinking at younger ages, the comparative effects were substantial. 
Looking only at students who were nondrinkers at the 6th grade baseline, 15.3 
'10 in the treatment sites at 8th grade follow-up had past month alcohol use, 
while 21.2 percent had use in the control sites. The protocol also showed effects 
in reducing marijuana use (3.1 vs. 6.2 percent) and cigarette use (15.5 vs. 24.6 
percent). All of these effects were confined to the baseline nondrinker group. No 
significant changes were found among those who had already begun drinking. 
This work was not able to parse out the reasons for these differential effects on 
initial nonusers vs. users, but youth who are already using at 6th grade are very 
much an early onset group, given that median age of onset of first use is 14. 
Given also what is known about the impulsivity, heavier drinking of parents, 
and conflicted family backgrounds of early onset users (Ellickson et al, 2003; 
Mayzer et al, 2001, 2002, 2003) it is likely that the social micronetworks within 
which the early onset drinkers moved would have insulated them to a greater 
degree from program effects. Effects decayed after the intervention was no 
longer active (Perry et al, 1998, reported in Wagenaar, 2000). 

(3) In another long term and very comprehensive universal prevention 
program, the Seattle Social Development Project (Hawkins et al, 1992) targeted 
a high risk community sample in a program that involved individual, 
school/teacher, and family interventions. The program emphasized the cre- 
ation and maintenance of strong family and school bonds, and also had a com- 
ponent focused on cognitive and social skills training in the early school years 
and refusal and life skills training in late elementary school. One subset of 
youngsters received all levels of the program (the Full Intervention Group), a 
second Late Intervention Group received only the later programming, and a 
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third subset was a No Intervention Control. Long term follow up at age 18 
showed a number of differences for the full intervention group on school 
attachment and achievement, no differences on lifetime prevalence of alcohol 
use, cigarettes or other drug use, but reduced past year heavy alcohol use at 
this point. In other words, the problem level of alcohol use was impacted 
downstream but overall use was not (Hawkins et al, 1999). The late-dosing- 
only group did not show this effect. 

(4) Another universal program, with its point of entree and raison d'etre 
being the reduction of bullying and related problems was implemented by 
Olweus (1989) in a national program conducted in Norway in the mid'80s. The 
evaluation for this work utilized a quasi-experimental design, and a subset of 
students initially in grades 4 to 7 in a large number of elementary and middle 
schools in Bergen, Norway in 1984-1985 to conduct the evaluation. This 
extraordinarily comprehensive program incorporated a number of levels: first 
a questionnaire to increase awareness as well as gauge severity, then feedback 
to the schools and discussion, then setting up structures to monitor level of the 
problem and effectiveness of solutions at the school and classroom levels, con- 
duct of classroom discussions, as well as individual discussion with perpetra- 
tors victims, and their parents, etc. The program produced significant 
reductions in antisocial/delinquent activity, as well as drunkenness as far out 
as two years from baseline. This is but one of a host of examples in the univer- 
sal focus literature where a focus on the undercontrolled aspects of behavior 
also has an effect on drinking. 

The Olweus program involved a large number of individuals and groups 
in a multi-tiered framework of interventions involving interwoven, "across 
level" relationships. Moreover, the rule structure legislating this prevention 
activity was at the political, community leader, as well as the educational pol- 
icy levels, given that the program was community wide (in actuality, the entire 
project, not all of which was subject to formal evaluation, was the country of 
Norway), and the educational system had agreed to modify itself, by conduct- 
ing all day conferences, changing monitoring practices for the bullying behav- 
ior in and outside of class, setting up coordinating committees, etc. 

One final note: Population generalizability for those treated (i.e., those 
participating in a program) against those eligible is not well documented in 
existing studies. However, the available data across studies indicates that the 
selectivity of who is being treated vis a vis who is high risk is a potentially sig- 
nificant problem given that programs routinely have very high initial nonpar- 
ticipation rates. Thus, the Iowa program reported a 51% completion rate of the 
baseline assessment among all 6th graders in the schools they recruited from 
(Spoth et al, 2001), the New York/ Ontario program reports a 7O0/0 treatment 
entry rate for those who completed the baseline assessment (rate of involve- 
ment in the baseline assessment vis a vis the population of those eligible was 
not available) , and participation rates more generally in indicated as well as 
universal programs have hovered around the 60 to 70 % range (Tremblay et al, 
1995; Dishion et al, 2002) . Much like the Project Northland program issue of 
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only having impact on initial nondrinkers, this is a critical policy concern if 
one's interest is in addressing risk among the most disadvantaged. It is such 
families, with high rates of family disorganization and lack of child involve- 
ment that are the ones most likely to not initially engage (Ary et al, 1999; 
Chilcoat et al, 1996). Some researchers have attempted to demonstrate that the 
problem is a minor one (e.g., Spoth, 2003) because the limited contrast data 
comparing participants to nonparticipators suggests minimal differences. 
However, the problem is a difficult one to address because nonparticipators do 
not provide the same level of descriptive data as do the enrollees. The jury 
must still remain out on this issue. 

7. Unresolved Issues and Next Steps 

Two questions persist as meta-issues in this review. We address each in 
turn, with some observations about how the issues might be resolved. 

(1) W h y  ave so fezo selective pvogvams focused o n  the COA population, given 
what is k n o w n  about shovt and long tevm visk? 

There are two issues here: The problem of preventing AUD in a nation 
where 32 percent of its men and 15 percent of its women will at some point in 
their lives make the diagnosis (Kessler et al, 1997) is a problem that initially 
requires placing a diagnostic label on the activity. In so doing, the potential to 
produce shame and stigmatization is a much larger one than would be the case 
if prevalence were confined to only 5 percent of the population. Grouping the 
problem with the abuse of other drugs, behavior that is more clearly regarded 
as negative, and including it as part of a larger category rather than giving it its 
own name effectively diffuses the issue of what is actively being prevented. 
This is at least part of the difficulty. 

The second issue is that from a public health standpoint, the prevention 
of instances of abuse, single events, rather than the prevention of diagnoses 
(changing the behavior of individuals), is a more effective strategy because the 
total of problem events created by persons without AUD is greater than the 
total of those with it. Thus, in terms of solving health problem issues at the 
community level, it is more cost effective to work at preventing the single 
events, which moves the discourse away from AUD. 

(2) W h y  have not  the cleavly veplicatedfindings o f t h e  pvedictability of AUD visk 
enteved the  mainstveam of eavly identification and pvevention pvogvamming? The f ind-  
ings  vemain lavgely u n k n o w n  to  alcohol veseavchevs, they have no t  been disseminated to 
health educatovs, and family pvactice and pediatvic physicians ave also lavgely unac- 
quainted wi th  them.  

Undoubtedly part of the explanation of why it has been difficult to make 
this work visible is the same as what has just been described; it is the problem 
that labeling creates shame and stigma. There is also another, more practical 
reason. It is extraordinarily difficult to face a painful experience and not be able 
to remediate it. Knowing that a youngster is at high risk for later AUD without 
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having any way to address the problem is to create a considerable amount of 
pain and despair in the observer. This is a part of the dilemma that any health 
professional or educator must grapple with in attempting to assimilate this 
new knowledge. If programming can be created that provides some effective 
plan of action, it is reasonable to expect that this resistance to understanding 
will dissipate. 

What are some of the barriers, and how might they be resolved? In an 
era of managed care, escalating health costs, and carve out medical plans that 
provide little reimbursement for behavioral health, it is utopian to believe that 
any new long term identification and treatment program would be embraced 
by the health care system. This is especially so for a condition such as alco- 
holism, which is realistically regarded as a chronic and recurring disorder 
(McLellan et al., 2000). In contrast, identification (and treatment) have more 
likelihood of being sustained if they are piggybacked onto an already existing 
and compensated program. There are currently a number of venues where 
such a plan would be feasible: regular check up time in a managed care pedi- 
atric or family medicine program would be one readily accessible access point 
for screening, and possibly also for brief intervention programming if it were 
not too costly. Another point of access would be screening at pediatric emer- 
gency medicine facilities. Impulsive sensation seeking and aggressiveness are 
both markers of high AUD risk. They also are more likely to get the youngster 
into the Emergency Department. A third would involve family contact and 
brief family screening for all adults who come in for outpatient alcoholism or 
other drug treatment. A child and family focused brief intervention package 
would be simple to implement once agency staff were accepting of such a 
new, extended family model of treatment. Furthermore, the health care con- 
text is one that routinely expects repeat checkups and follow through. This 
would permit a program of booster sessions, on an as needed bases. There are 
undoubtedly other natural settings where such a spin off assessment and brief 
treatment could be carried out. 

8. Epilogue 

In a 1997 review and critique of prevention efforts for substance abuse 
programs, the eminent developmental psychologist and initiator of Head Start, 
Edward Zigler, and his colleague Nancy Hall observed the following: 

"Thirty years of research findings indicate that the most promising inter- 
vention/prevention efforts are likely to be those that are truly ecological in 
nature-programs that target children within the context of families (e.g., 
two generation programs such as Head Start. . . . and that address children 
and families within the context of their communities. . . . 

Myriad attempts to inoculate children against later substance abuse. . . . 
have sprung up in direct response to current policy mandates. If these ini- 
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tiatives are t o  make  inroads i n  the  nation's battle against d r u g  abuse, how- 
ever, t he  next wave  of such  programs mus t  reflect greater unders tanding of 
the  knowledge base wi th  resp&t to the  development a n d  socialization of 
young  children, the  onset of delinquent behavior, a n d  the  importance of 
implementing a n d  applying bo th  process a n d  outcome evaluations" (Hall 
& Zigler, 1997, p. 141). 

These observations seem are as true today as they were in 1997. Contextually 
based interventions still show the greatest promise, and a number of them 
have been evaluated and shown to be efficacious. But the field is still in its 
infancy in conceptually and practically addressing the problems of COAs and 
other high risk populations before they become manifest. Alcohol is the 
nation's most common drug of abuse, but those children who have the greatest 
potential to abuse it still remain a hidden and untended population. The tech- 
nology and the knowledge base now exists to remedy that situation. 
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Treatment 

Cherry Lowman, Section Editor 

The purpose of the treatment section is to highlight several emerging trends in 
treatment research on adolescent alcohol use disorders. In 1997, the NIAAA 
initiated a program of adolescent treatment research. Since then, 20 clinical 
projects have been funded, the majority of which are clinical trials. Fifteen of 
these are behavioral projects and three are pharmacotherapy projects. These 
are the first controlled, manualized, and randomized studies to specifically 
assess the efficacy of interventions for the treatment of alcohol use disorders in 
adolescents. The objective of this initial wave of studies is to design and test 
innovative developmentally tailored interventions that provide evidence- 
based knowledge to improve treatment outcomes in adolescents. 

Results for most of these projects will be forthcoming over the next few 
years, and will yield a broad perspective on the potential efficacy of family- 
based, cognitive behavioral, brief motivational, and guided self-change inter- 
ventions in a range of settings and subgroups of adolescents, including 
homeless and runaway youth, high school students, juvenile justice-involved 
youth, and minority youth. In the meantime, new emphases are beginning to 
emerge in adolescent treatment research related to what research questions are 
important to pursue next. A research approach is emerging which unifies 
developmental and transdisciplinary perspectives on the etiology, develop- 
ment, and course of substance abuse disorders in order to better understand 
alcohol effects in youth, and ultimately to use this knowledge to design more 
effective interventions for y o ~ t h . ~ , ~ , ~  

In most adolescent alcohol research treatment studies, developmental cri- 
teria have been limited to age and grade as indicators of position along the 
developmental continuum. There is now a nascent trend to adopt more devel- 

Cherry Lowman National Institute on Alcohol Abuse and Alcoholism, Division of Treatment and 
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opmentally specific models and methods from developmental psychology, 
developmental psychopathology, and developmental neuropsychology as a 
means to improve design and outcomes of adolescent treatment interventions. 
The translational approach to research in the health sciences represents a major 
paradigm shift in the way research is conducted, one supported by the U.S. 
National Institutes of Health. The aim of this approach is to solve major public 
health problems by bringing together scientists from relevant disciplines in the 
basic, clinical, and social sciences to develop transdisciplinary, integrated theo- 
retical models and interventions based upon them that can resolve the target 
p r~b l em. "~ ,~ ,~  The authors who have contributed chapters to the treatment sec- 
tion provide both direct and indirect empirical evidence of this emerging 
research appr~ach .~ ,~ , l~ , l l , l~  

Brown and colleagues8 examine the complex interactions across and 
changes over time in four major domains of functioning during adolescent 
development. These include biological (puberty, neurological development), 
socioemotional (family influence, emotionality, intimate relations), cognitive 
(executive functioning, spatial operations, and attention), and behavioral (self- 
regulation and risk management) domains. Adolescent long-term risk path- 
ways (i.e., trajectories) for alcohol use appear to be influenced by these factors, 
particularly developmental dysregulation and family- and experience-based 
psychopathologies. The authors distinguish three pathways of risk for under- 
age alcohol use and disorders-normative risk, personality/temperament risk, 
and psychopathological risk-and illustrate each of these with empirical data. 
They also discuss the long-term as well as acute health consequences of adoles- 
cent alcohol use and how these along with developmental stage need to be 
taken into consideration in the design of treatment outcome studies. Guide- 
lines to development of substance abuse interventions for adolescents are pro- 
vided, and a number of evidence-based adolescent treatments are reviewed. In 
addition, the authors recommend that developmental and environmental 
specificity be assessed by including variables which represent environmental 
constraints on alcohol consumption, developmental milestones and transitions 
(and delays in these), age-normed neurocognitive functioning, family function- 
ing, and job performance. 

The authors conclude with a summary of alcohol treatment outcome 
evaluations from the perspective of the four domains of development consid- 
ered in this chapter. They note, for example, that different domains of function- 
ing post treatment have been observed to improve at different rates and 
therefore, to adequately assess treatment effectiveness, evaluation needs to be 
timed such that all salient improvements are assessed. Evaluation also needs to 
take into account the reciprocal influences between positive change in one 
domain and positive changes in other interdependent domains. This discus- 
sion of outcome evaluation from a longitudinal, developmental perspective 
should be invaluable not only to those planning future research in this area but 
also to inform clinicians, educators, and parents about the nature, interdepend- 
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ence, and sources of change in long-term adolescent developmental pathways 
related to alcohol and drug disorder treatment outcomes. 

Winters and Kahnhorst provide an overview of assessment issues in 
adolescent substance abuse research from a developmental perspe~tive.~ They 
discuss the importance of early assessment of alcohol and other drug (AOD) 
use in order to distinguish normative from problematic use. They also discuss 
barriers to early assessment, indicators of progression in use (e.g., age of 
onset, regular use, polydrug use), and issues related to valid diagnosis of alco- 
hol abuse and dependence in adolescents whose use patterns and conse- 
quences of use often vary from those of adults. Also emphasized is the 
importance of identifying comorbid psychiatric disorders, which may con- 
tribute to AOD relapse as may emotional dysregulation which can occur dur- 
ing this developmental stage. 

The emerging human developmental and translational research trends 
are augmented by increasing emphasis on the importance of evaluating and 
treating psychiatric comorbidity and polydrug use associated with alcohol and 
drug use disorders. Longitudinal developmental research has shown that 
severe adolescent alcohol disorders have been, in the majority of cases, chrono- 
logically preceded by psychiatric and other disorders or symptomology and 
are often associated with multiple concurrent substance use d i ~ o r d e r s . ~ , ~ J ~ J ~  It 
has become increasingly clear that effective treatment for adolescents with 
advanced alcohol use disorders will require a multifaceted and possibly trans- 
disciplinary treatment approach. 

The chapter contributed by Corneliusl0 and colleagues reviews state-of- 
the-art approaches to treating comorbid adolescents with an emphasis on med- 
ications, knowledge gaps, and future research needs. Prescription of 
medications for substance use comorbidities has been increasing over the past 
ten years despite an absence of evidence-based knowledge on their safety, side 
effects, and efficacy in this population. To address this important medical issue, 
the authors provide a useful review (see also Dawes and Johnson)l5 of potential 
pharmacological approaches to treating concurrent alcohol use and other psy- 
chiatric disorders including major depression, bipolar disorder, anxiety disor- 
ders, conduct disorder, and attention deficit hyperactivity disorder. The 
authors stress that this area of research is in its infancy and needs to begin with 
the basics, including conduct of safety and sequencing studies followed by 
double-blind, placebo-controlled pharmacotherapy trials to establish long term 
efficacy and optimal combinations of pharmacotherapies and behavioral thera- 
pies in comorbid youth. 

Another emerging emphasis involves efforts to deconstruct complex 
treatment processes in order to better understand and evaluate the mecha- 
nisms of positive change associated with particular components. Even brief 
interventions are sufficiently complex that their mechanisms of action are not 
yet fully understood.16 Once achieved, this knowledge can be utilized to cus- 
tomize, combine, and sequence treatment components such that they meet the 
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specific needs of youth as identified through both developmental and environ- 
mental assessments. 

Kaminer and Slesnickl1 discuss the varied and complex nature of cogni- 
tive behavioral therapies, interventions based on classical and operant condi- 
tioning models, and social learning models. This has resulted in the creation of 
distinctive cognitive behavioral treatments (CBT)-integrated multicomponent 
strategies which focus on unique aspects of substance abuse. Among the active 
ingredients of CBT identified to date in adolescent studies are training in cop- 
ing skills, problem solving skills, identification of high-risk situations, and role 
playing. The authors acknowledge that establishing the effectiveness of cogni- 
tive behavioral therapies is challenged by lack of comparability across clinical 
trials. Despite the analytic challenge, they note significantly more rapid overall 
response of subjects to CBT as a whole in early weeks of a clinical trial as com- 
pared with other credible psychotherapies. 

The different types of family therapy discussed by Kaminer and Slesnick 
reveal similar issues in comparing treatment results across family intervention 
clinical trials. CBT and family therapies not only lack a standard battery of out- 
come assessment instruments, they both comprise complexes of interventions, 
particularly the ecologically focused multisystemic and multidimensional fam- 
ily therapies, which include community components in the treatment as well. 
Clearly needed is treatment process research that has as its aims (1) the parsing 
of specific treatment components and evaluation of the processes that underly 
their independent effects on treatment outcomes and (2) discrimination of 
unspecified treatment effects (e.g., assessment effects in the placebo group) and 
evaluation of their overall contributions to treatment outcome. 

Godley and White12 provide in their chapter a comprehensive overview 
of youth substance abuse treatment service systems and report current data on 
the number and distribution of adolescents receiving treatment for alcohol and 
drug use in both public and private programs. Included in their discussion is a 
summary of the current status of existing adolescent evidence-based substance 
abuse treatments. The authors also discuss the need for aftercare services to 
maintain treatment gains during recovery. 

The need for post-treatment continuing care introduces the final emerg- 
ing research trend to be discussed in this introduction to the treatment sec- 
tion-the extension of the chronic model of alcohol use disorders to a subset of 
adolescent substance abusers. For most adolescent drinkers, alcohol-related 
problems are likely to be transient and to resolve with maturation. But for 
those adolescents most likely to be seen in substance abuse treatment settings, 
alcohol-related problems can be chronic in nature. The chronic model is based 
on the recognition that recovery from addiction to substance use may be a long 
and complex biopsychosocial process during which some adolescents in recov- 
ery may need further intervention to achieve long-term sobriety.17J8 The 
authors report that nearly 75% of adolescents treated for marijuana 
abuse/dependence in clinical trials conducted in five outpatient settings 
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reported having experienced multiple treatment episodes, either before or after 
the current treatment episode. 

Godley and White discuss the need for post-treatment interventions to 
address the longer-term recovery process in which recovery and relapse to alco- 
hol use and related problems are "precariously balanced." Among the stabiliz- 
ing post-treatment interventions which the authors recommend are formalized 
programs of continuing care such as those that include proactive linkages to 
youth-specific recovery groups. The authors also provide evidence for the effec- 
tiveness of assertive continuing care services that give responsibility for main- 
taining contact with aftercare services (e.g., monitoring, support, recovery 
education, re-intervention) to the treatment professional (for example, by tele- 
phone or home visits) rather than to the client.19 In addition, Godley and White 
point to the importance of developing environmental interventions to reduce 
adolescents' risks of relapse, often attributable to peer or familial influences. 

In sum, a number of new emphases and trends characterize emerging 
research related to improving the effectiveness of treatments for youth with 
alcohol use disorders. This emerging research includes the adoption and inte- 
gration of human developmental and transdisciplinary research perspectives 
and method~logies.~ Adoption of a transdisciplinary human developmental 
framework in epidemiologic and natural history studies can be expected to 
yield salient and specific knowledge on the origins and causes of alcohol abuse 
and dependence in youth, and on variations in the nature of associated biopsy- 
chosocial problems in this subgroup. To achieve these results, it will be critical 
to develop core batteries of instruments tailored to a developmental perspec- 
t i ~ e . ~ , ~  Adoption of this approach in research to develop more effective preven- 
tion and treatment interventions should improve ability to match treatments to 
developmental subtypes of adolescents. Another emerging research area 
focuses on testing the effectiveness of pharmacotherapies in subtypes of youth 
characterized by comorbid alcohol use and psychiatric disorders.1° Yet another 
emerging research target is to identify mechanisms of positive change in com- 
plex interventions in order to better guide improvement in treatment effects 
through customization, combination, and sequencing of treatment compo- 
nents.ll The final emerging area discussed here is development of post-treat- 
ment interventions designed to maintain treatment gains during the recovery 
phase by providing continuing care monitoring and services.12 Overall, 
research findings arising from these new directions in youth treatment research 
could provide even more developmentally sensitive and specific interventions 
with associated gains in both short- and long-term treatment outcomes. 
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Treatment of Adolescent 
Alcohol-Related Problems 
A Translational Perspective 

Sandra A. Brown, Kristen G .  Anderson, 
Danielle E. Ramo, and Kristin L.Tomlinson 

Adolescence is a period of remarkable change and challenge. Development 
during this period can be characterized by growth within four major domains 
of functioning: biological, socioemotional, cognitive and behavioral. Changes 
within and across these domains provide a framework from which the com- 
plex interactions of adolescent alcohol problems and normal development can 
be understood. Variations in functioning in these domains can lead to 
increased risk for drinking and alcohol problems, just as alcohol can modify 
the developmental trajectories of youth. Thus, multidimensional developmen- 
tal adolescent alcohol use disorders are a consequence of an interactive system 
of pre-existing characteristics, maturational changes and the environment. In 
this chapter we seek to exemplify how a developmental perspective translates 
to adolescent alcohol treatment and outcome evaluation. 

Although developmental domains of functioning are related, each can 
produce unique as well as synergistic alcohol effects. Regarding biological 
changes of adolescence, research demonstrates that transitions in sexual devel- 
opment (puberty), neuroendocrine systems and neuroanatomical development 
are impacted by and can influence alcohol use. For example, the timing of 
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pubertal development has been shown to influence adolescent drinking with 
early maturing girls more likely to associate with older males, leading to earlier 
onset of alcohol involvement (Caspi, Lynam, Moffitt, & Silva, 1993). Through- 
out adolescence, neuroendocrine changes and neuroanatomical development 
move at a rapid pace producing shifts in stress reactivity, and increased 
regional specialization and myelenation of brain structures. Consequently, 
youth during this period may experience stage specific problems and poten- 
tially be at greater risk for long-term detrimental effects of heavy drinking 
(Brown & Tapert, in press). 

Changes in family influence, emotionality and intimate relations are com- 
mon socioemotional transitions for youth. As adolescence progresses, there is a 
move away from a dominance of familial influences on behavior towards 
greater impact from peers. Thus, peer characteristics and use are better predic- 
tors of adolescent alcohol use than parental or family influences (Newcomb & 
Bentler, 1986). Emotionality also undergoes maturation during adolescence. In 
addition to the elevated rates of stage specific and environmentally contingent 
life stress, trait negative affectivity is substantially higher than at other points 
in the life span (Jorm, 1987). The increased negative affect and emotional labil- 
ity of adolescence serve as risks for teens to drink in response to interpersonal 
stress (Colder & Chassin, 1993). Risk taking also increases across species dur- 
ing adolescence (Spear, 2002). Youth experiment with new behaviors in more 
diversified situations. For example, adolescents are more likely to engage in 
risky sexual behavior (e.g., unprotected sex) particularly during drinking 
episodes resulting in unwanted pregnancies and sexually transmitted diseases 
(Fergusson & Lynskey, 1996). Additionally, alcohol use is involved in two- 
thirds of sexual assault and date rape cases among teens (Office of Inspector 
General, 1992). 

The cumulative impact of early life experiences and aberrations in func- 
tioning can most easily be seen in the cognitive domain of functioning of 
youth. Cognitive development in adolescence is characterized by improved 
executive functioning including planning, abstract reasoning, behavioral inhi- 
bition and problem solving. These developmental changes coincide with more 
diversified expectations and greater academic demands at school. However, 
young heavy drinkers perform more poorly on tests of planning and executive 
functioning (Giancola & Mezzich, 2000), memory (Brown, Tapert, Granholm, & 
Delis, 2000), spatial operations, and attention (Tapert & Brown, 1999) compared 
to matched controls. These problems have a cumulative effect, producing 
poorer academic performance and reduced involvement at school, which can 
lead to limitations on future achievement in occupational domains. 

Behaviorally, adolescence is a time when teens are exposed to increasing 
diversity in the environment and social experiences and experiment with 
various adult roles. Drinking and engagement in high risk behaviors often 
characterizes this role experimentation. However, as teens move further from 
the influence of their parents, there is an increasing need for them to manage 
and monitor their own behavior in changing contexts. Drinking alcohol can 
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diminish their ability to manage fluid social situations and assess risk in the 
environment (Myers & Brown, 1990). 

These transitions in function occur within the context of pre-existing 
characteristics, personal experiences and the environment of youth. Individual 
differences in temperament, cognitive abilities and exposure to alcohol 
dependence in the family interact with developmental demands to alter the 
trajectories of adolescent alcohol use. These pre-existing characteristics of the 
individual and environment influence the progression of use, as well as the 
ability and opportunities to change behavior and maintain these changes. 
Unfortunately, risk factors "cluster" together or are "nested" within one 
another, building a trajectory of psychopathology in the form of alcohol use 
disorders (Zucker, Chermack & Curran, 2000). This cumulative disadvantage 
(Elder, 1998) can limit the developing adolescent's ability to initiate and main- 
tain change behaviors, and benefit from intervention efforts. 

Because multidimensional developmental models consider transitions in 
the context of individual and environment influences, they support equifinal- 
ity. Equifinality is the notion that one developmental outcome can be attained 
through a variety of divergent paths (Cummings, Davies & Campbell, 2000). 
The expanding social and behavioral repertoire of the adolescent is the growth 
medium for multiple pathways into and out of alcohol use disorders (AUDs). 
Thus, adolescent AUDs are not simply the cumulative result of independent or 
even correlated risks (e.g., genetic, environmental), but rather reflect the emer- 
gence and persistence of problematic behaviors related to networks of risks 
producing different trajectories into and out of AUDs. While the concept of 
multiple risk patterns for the development of substance use disorders (SUDS) 
is not new, it may be equally relevant to the resolution of alcohol problems. 
This chapter highlights the importance of several developmental influences on 
alcohol involvement and problems, treatment, and youth efforts at behavior 
change. 

1. Lessons from Basic and Applied Alcohol Research 

Adolescent risk for AUDs progresses through a network of multiply deter- 
mined pathways. At least three pathways can be identified within the network 
(developmentally normative risk; temperament/personality risk; psy- 
chopathology risk) that have implications for treatment planning, implementa- 
tion and outcome assessment of youth with AUDs. The first pathway begins as 
developmentally normative risk taking and experimentation, leading to mal- 
adaptive and pathological use. Autonomy can be seen as an adolescent's search 
for separation from parents, self-governance or agency (Beyers, Goossens, 
Vansant, & Moors, 2003). Increased autonomy facilitates experimentation with 
social roles in the search for a unique identity. This common cross-species ado- 
lescent stage increase in risk-taking behaviors for humans includes experimen- 
tation with alcohol and other drugs (Baumrind, 1987). Clearly, not all alcohol 
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use by youth is pathological since the vast majority of high school students have 
alcohol experience by graduation (Johnston, O'Malley, & Bachman, 2004). How- 
ever, a subset of youth engage in developmentally limited alcohol abuse and 
dependence where pathological alcohol use is embedded within stage-limited 
adolescent problem behavior (Zucker et al., 2000). Fortunately, many youths 
who exhibit these and other problems during adolescence will mature out of the 
disorders in young adulthood (e.g., Moffitt, 1993). For this group, the progres- 
sion into and out of AUDs may be driven by normal adolescent development in 
high risk environments. Consequently, treatment planning and implementation 
needs to be informed by the need for autonomy and role experimentation in 
youth within the context of obtaining and maintaining sobriety. 

Independence, the ability to take responsibility for one's actions and fulfill 
role expectations without direct parental monitoring, is a major developmental 
goal of adolescence. Two hallmarks of the move toward independence are 
obtaining a drivers license and moving out of the home of origin. Many adoles- 
cents obtain drivers licenses in middle adolescence, modifying the personal and 
social contexts associated with alcohol use. For example, driving an automobile 
can provide opportunities for exposure to new environments with fewer drink- 
ing constraints, decreased parental monitoring and unsupervised activities, 
potentially leading to increased risks for alcohol consumption (McCarthy & 
Brown, 2003). Considering teen and peer driving status may provide opportuni- 
ties to gather useful information about exposure specific situations, strategies to 
circumvent parental monitoring, as well as the dynamics of these relationships, 
and potential areas for intervention regarding drunk driving. 

In late adolescence, moving away from home is a tangible step toward 
independence for youth from their families. The move away from home 
exposes the adolescent to new environments requiring new behavioral man- 
agement skills. Difficulties in the transition from home to independent living 
have been shown to predict adjustment problems in young adulthood (O'Con- 
nor, Allen, Bell, & Hauser, 1996). Drinking alcohol can contribute to the diffi- 
culties associated with this developmental transition as well as be a 
consequence of poor adjustment. Kypri, McCarthy, Coe and Brown (2004) 
found that transition into independent living was associated with an increase 
of 35% in monthly drinking episodes and a 46% increase in drinks per week for 
both community adolescents with no history of alcohol abuse and those with a 
history of alcohol treatment. Lower levels of autonomy might be a conse- 
quence of increased drinking; one study saw teens who drank heavily as less 
autonomous in young adulthood (Chassin, Pitts, & DeLucia, 1999). Post-treat- 
ment environment has implications for the success of abstinence-maintenance. 
For youth returning to independent living after substance use treatment, the 
behavioral management requirements for sobriety should be made explicit. 
Aftercare planning, involving frank discussions of the importance of sober liv- 
ing environments, might be necessary for this age group. 

Longitudinal developmental studies consistently find certain tempera- 
mental and personality characteristics to be associated with AUDs which 
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emerge during adolescence. Personality pathways to adolescent AUDs begin 
well before exposure to alcohol and can be considered more generalized risk 
factors for various forms of psychopathology. One such pathway is character- 
ized by sensation-seeking/behavioral disinhibition. High sensation seeking 
and low harm avoidance in childhood has been shown to be predictive of 
early-onset alcoholism (Cloninger, Sigvardsson & Bohman, 1988). Disinhibi- 
tion, low impulse control, and hyperactivity are also traits consistent with this 
pathway (e.g., Goodwin, Knop, Jensen, Gabrielli, & Pennick, 1994). Youth char- 
acterized as being defiant towards authority figures, exhibiting disruptive 
behavior, and being aggressive are also more likely to develop an alcohol prob- 
lem during adolescence than youth without these personality characteristics 
(e.g., Loeber & Dishion, 1983). As disinhibited youth navigate the developmen- 
tal transitions of adolescence, particularly those requiring behavioral manage- 
ment (e.g., sexual activity, driving, substance involvement), impulsive 
decision-making and preference for heightened sensation puts them at greater 
risk for negative outcomes (e.g., unwanted pregnancy, drunk driving, addic- 
tion). This disinhibition pathway has different implications for treatment and 
outcome assessment. The realistic goal of treatment is not to eradicate these 
traits, but rather to assist the teen in navigating the developmental transitions 
of adolescence. Thus, measurement regarding these transitions should be 
incorporated in this research. 

A second potential personality pathway to adolescent AUDs is through 
anxiety sensitivity or behavioral inhibition. For example, behaviorally inhib- 
ited 12 to 14 year olds, more often girls, were found to have higher levels of 
anxiety, worry and depression than their non-inhibited peers (Muris, Merckle- 
bach, Wessel, & van de Ven, 1999). Some studies show elevated risk for alcohol 
involvement in anxiety-disordered youth (e.g., Neighbors, Kempton, & Fore- 
hand, 1992), while others suggest that anxiety may protect against initial ado- 
lescent alcohol use (e.g., Stice, Myers, and Brown, 1998). An important 
contextual precipitant to the emergence of psychiatric disorders and AUDs in 
adolescence is childhood victimization, including physical and sexual abuse 
(e.g., Edwall, Hoffman, & Harrison, 1989). These traumatic experiences might 
serve as a stress to the diathesis of anxiety sensitivity in some cases. Treating 
youth with difficulties managing negative affect might benefit from the diathe- 
sis-stress perspective (Monroe & Simons, 1991). The developmental challenges 
of adolescence are stressful and require substantial coping resources. Interven- 
tions targeting stress management and coping might have greater success with 
this type of individual. 

Childhood and adolescent onset psychiatric disorders can modify trajec- 
tories into and out of AUDs. Youth with certain childhood-onset psychiatric 
disorders accelerate their alcohol use more rapidly than youth without con- 
comitant psychopathology (White, Xie, Thompson, Loeber, & Stouthamer-Loe- 
ber, 2001). For example, adolescents with ADHD evidence higher rates and 
earlier onset of AUDs than youth without ADHD (Milberger, Biederman, 
Faraone, Wilens, & Chu, 1997). In a recent review of the literature, Abrantes 
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and Brown (2003) report high rates of conduct and/or oppositional defiant 
disorder, mood disorders, and anxiety disorders among adolescents in treat- 
ment for AUDs. This co-occurrence of Axis I psychopathology and AUDs 
reflects a nesting or clustering of risks; effective treatment of one type of disor- 
der may not be possible without treating the other. 

While certain risk pathways can be seen as influencing the movement 
into AUDs, the use of alcohol has reciprocal effects on the developing adoles- 
cent. Although the chronic health problems commonly observed in adults 
(e.g., liver problems, hypertension) are less often seen in AUD adolescents, 
youth with AUDs suffer a number of serious health consequences due to their 
drinking-related behavior. The leading cause of death for teenagers is uninten- 
tional injury, primarily due to motor vehicle accidents, and 20% of all traffic 
crashes involving teenage drivers are alcohol-related (Yi, Williams, & Dufour, 
2001). Animal studies have revealed that adolescents experience less of the 
sedating effects (Silveri & Spear, 2002), and more memory impairment (White, 
Ghia, Levin, & Swartzwelder, 2000) during alcohol intoxication compared to 
adults. These developmental differences in alcohol-induced cognitive impair- 
ment may account for the findings that youth are more likely to continue risky 
behaviors during a drinking episode that leads to physical injury (Bonomo et 
al., 2001). 

Above and beyond acute health consequences for teens, chronic alcohol 
use for adolescents may add complexity to the assessment of AUDs, time to 
remission and maintenance of treatment gains. Recent findings from animal 
research indicate that alcohol exposure during adolescence produces greater 
memory impairments and alcohol-induced motor coordination impairments 
compared to results from initial exposure during adulthood (White et al., 2000). 
Frontal brain regions in particular are more damaged when exposed to alcohol 
during adolescence than when exposed in adulthood (Crews, Braun, Hoplight, 
Switzer, & Knapp, 2000). Several recent studies with humans support these neu- 
roanatomical and neuroadaptive findings. An MRI study found that youth with 
AUDs had significantly smaller hippocampi, a region of the brain critical for the 
formation of new memories, compared to non-abusing youth (De Bellis et al., 
2000). Brown, Tapert, Granholm and Delis (2000) found 1O0/0 poorer retention of 
verbal and nonverbal information among heavy alcohol using teens compared 
to their nonusing counterparts. These cognitive effects secondary to heavy alco- 
hol use may influence youth perception of problems as well as their ability to 
attend and retain information presented in treatment. 

Finally, youth who develop AUDs in adolescence may become impaired 
in their ability to successfully transition into adult roles, which alters the trajec- 
tory of development and reduces potential adult functioning. For example, 
adolescent alcohol abuse compromises school performance, which can impair 
youths' ability to get into college or obtain the career of their choice (O'Malley, 
Johnston, & Bachman, 1998). AUDs are also associated with socialization into 
deviant peer groups, who are less likely to participate in school, family, or com- 
munity activities. These individuals are disadvantaged in adult social skills, 
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and may fail to complete goals regarding marriage, education, employment, 
and financial independence (Schulenberg, O'Malley, Bachman, Wadsworth, & 
Johnston, 1996). Early transition into adult family roles also carries risks for 
poorer long-term outcomes (Newcomb & Bentler, 1986). 

Clinical and basic research on the negative consequences of AUDs on 
adolescent health and continuing development clearly indicate that the pres- 
ence of AUDs in this population severely impacts all domains of functioning, 
and can disadvantage youth when facing challenges which emerge as they 
move into young adulthood. Furthermore, there are unique risks in this popu- 
lation for both the development and consequences of AUDs that emerge dur- 
ing adolescence. For these reasons it is critical that the unique risks and 
problems of adolescents with AUDs are considered and incorporated into the 
measurement of AUDs and related problems for at-risk youth, so that crucial 
domains of functioning in this age group are assessed in order to be accurately 
attended to during treatment. Additionally, clinicians and researchers involved 
in the design, implementation and evaluation of interventions for adolescents 
with AUDs need to be aware of the differences and special needs of this popu- 
lation in order to optimally treat these individuals. 

2. Role of Developmental Stage in Design and Implementation of 
Alcohol Treatment for Youth 

As basic and applied research continue to identify salient predictors of 
youth treatment outcome, the role of developmental stage becomes increas- 
ingly important in design and implementation of effective alcohol treatment 
for youth. Interventions should consider family factors associated with use 
(e.g., family history of alcohol abuse, youth exposure to family use, family rela- 
tions and communication pathways), peer substance involvement, and pat- 
terns associated specifically with adolescent drinking behavior. For example, 
the majority of adolescents who enter treatment programs rarely use only alco- 
hol (Brown, Tapert, Tate & Abrantes, 2000). The rule rather than the exception 
among adolescents with alcohol and drug use disorders is multiple substance 
involvement that generally starts with alcohol and nicotine and progresses to 
marijuana. The "gateway" theory of substance involvement suggests that this 
progression to marijuana use may be a key factor in the progression to other 
illicit drug use (Kandel, Yamaguchi, & Chen, 1992). This pattern seems to hold 
after treatment at least for some youth, in that alcohol is the substance most 
likely to be involved in relapse after treatment, even among youth who do not 
report alcohol as their substance of choice (Brown, Tapert, Tate et al., 2000), and 
relapse to alcohol use was found to predict gradual progression to other sub- 
stance use whereas relapse to "drug of choice" resulted in a more rapid return 
to polysubstance involvement. Other use patterns that seem to be specific to 
adolescents are that, while adults drink more often, adolescents drink about as 
much in terms of sheer quantity per occasion, show high levels of mood and 
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conduct disorder comorbidity, and show an early onset of drinking that leads 
to rapid symptom acquisition and early identification as alcohol dependent 
(Deas, Riggs, Langenbucher, Goldman, & Brown, 2000). 

Brown (in press), Wagner and Kassel (1995) and others have suggested 
several guidelines to follow when developing an alcohol and drug abuse inter- 
vention for adolescents. First, interventions should focus on salient concerns of 
and for youth to facilitate and maintain their motivation for a nonabusing 
lifestyle. Failure to consider these developmentally related problems and the 
therapeutic alliance related issues diminish youth engagement and retention in 
treatment (Brown, in press; Liddle, Dakof, Diamond, Barrett, & Tejeda, 2001). 
Second, interventions must consider the unique developmental issues and 
problems characteristic of adolescents (e.g., ascendancy of the peer group, 
identity formation issues, propensity toward limit-setting), rather than apply- 
ing unmodified versions of interventions designed for adults (e.g., Wagner, 
Dinklage, Cudworth, & Vyse, 1999). Third, active efforts should be made to 
identify the mechanisms of change that underlie positive behavioral change 
(e.g., motivation, self-efficacy; see for example Kelly, Myers, & Brown, 2000) to 
improve adolescent alcohol and drug abuse interventions and sustain 
improvements in functioning. Fourth, consideration must be given to the fact 
that the modal adolescent patient in alcohol and drug treatment has multiple 
problems (Brown & Ramo, in press; Hoffmann, Sonis, & Halikas, 1987). Thus, 
multiple functional domains (e.g., family functioning, peer network, stress cop- 
ing) should be assessed, and when necessary, treated. Finally, treatment plans 
should emphasize the individual needs and preferences of teens (Metrik, Fris- 
sell, McCarthy, D'Amico, & Brown, 2003). For example, family-based interven- 
tions are likely to be more effective for younger adolescents whose alcohol and 
other drug abuse appears to be related to family problems (Brown, 1993). In 
contrast, treatment based on cognitive-behavioral coping skills development is 
likely to be more effective for abusing youth who have poor interaction and 
drug refusal skills. 

Diverse forms of psychosocial treatments have already shown success in 
reducing alcohol and drug use among adolescents. These include, but are not 
limited to: family therapies such as multisystemic therapy (MST; Henggeler, 
Clingempeel, Brondino, & Pickrel, 2002), functional family therapy (FFT; Wal- 
dron, Slesnick, Brody, Turner, & Peterson, 2001), brief strategic family therapy 
(BSFT; Santisteban et al., 1997), and multidimentional family therapy (Liddle, 
Roll, Ledgerwood, and Schuster, 2001) as well as behavioral therapy (Azrin et 
al., 2001), cognitive behavioral therapy (CBT; Kaminer, Burleson, & Gold- 
berger, 2002), motivational interviewing (Monti, 1999), Minnesota 12-step 
model (Winters, Stinchfield, Opland, Weller, & Latimer, 2000), contingency 
management reinforcement (Corby et al., 2000), and integrative models of 
treatment (Kaminer, 2001). Kaminer and Slesnick, and Cornelius review these 
treatment modalities in detail in chapters in this text. 

Recent work in our laboratory has focused specifically on the dominant 
model of addiction relapse for the last two decades, the cognitive-behavioral 
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model (Witkiewitz & Marlatt, 2004). Although modifications have been sug- 
gested (e.g., incorporating craving, cue reactivity), the basic premise is that 
when individuals are in situations with elevated risk for relapse, those who 
adequately cope with these situations without using addictive substances 
experience more confidence in their ability to abstain (increased self-efficacy) 
and are more likely to abstain in the future. By contrast, if abusers do not 
attempt to cope or do not cope successfully, and expect more positive outcomes 
with use, the likelihood of substance use in these situations is high. Once 
drinking or drug use is initiated, negative cognitive states (e.g., guilt, self- 
blame) ensue, thereby reducing self-efficacy and likelihood of future absti- 
nence. As highlighted in Figure 1, this developmental specificity enhances the 
model's applicability for youth (Brown, in press; Brown, & Ramo, in press). 
One of the most important modifications of this model for youth is the key role 
of motivation. Motivation will dictate the extent to which youth make effortful 
coping responses in risk situations and is critical to sustained success following 
treatment (Kelly et al., 2000). Among youth, motivation for abstinence varies 
across types of substances (Brown, Tapert, Tate et al., 2000), and while teens are 
typically motivated to resolve use-related problems, they are seldom moti- 
vated to abstain from all addictive substances (Brown, 1999). 

The dominant contextual features of high-risk situations are substantially 
different for AUD teens than for adults. For example, the majority of episodes 
of adult alcoholic relapse are precipitated by situations of anger or frustration, 
social pressure to drink, or interpersonal conflict (Marlatt & Gordon, 1985). In 
contrast, youth relapse most often in unsupervised social settings in which 
there is direct social pressure to drink, while negative affect or interpersonal 
conflict is seldom reported (Brown, Vik & Creamer, 1989). Exposure to sub- 
stances in the environment, particularly through peer networks, is associated 
with reduced length of initial abstinence and measures of severity of post treat- 
ment use (Vik, Grissel, & Brown, 1992). As noted in Figure 1, these differences 
may in part reflect reduced vigilance for relapse risks, greater cue reactivity, 
lower anticipation of consequences associated with neuroanatomical develop- 
ment or other temperamental or genetic risks. They may also be consequences 
of concomitant psychopathology (e.g., Tomlinson, Brown, & Abrantes, 2004) or 
reflect reduced mobility and control over risks in their environment (Brown, 
1993). Finally, developmental differences in social information processing may 
result in perceptions of greater use than is the norm and less differentiation of 
options to manage the emotional consequences of initial use (Brown, Stetson, & 
Beatty, 1989). 

A number of youth oriented interventions have considered these cognitive 
behavioral model adjustments in efforts to engage youth in treatment, sustain 
behavioral change, and reduce relapse risk. These approaches focus less on 
issues of alcohol or other drug dependence, and more on the immediate positive 
and negative (perceived and actual) consequences of use and abstinence. For 
example, Monti and colleagues (Monti et al., 1999) used a brief youth specific 
motivational intervention of those entering a hospital emergencey department. 
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Results of their work suggest that targeting teens at a youth specific "teach- 
able moment" can reduce alcohol intake and problems (especially for older 
teens). Since a low proportion of teens with alcohol problems seek treatment, 
identifying contexts and strategies most conducive to motivational enhance- 
ment are critical to enhancing treatment engagement and optimal treatments 
for youth. Motivationally focused interventions for other youth addictive 
disorders demonstrate the importance of factors such as timing and thera- 
peutic style in determining the effectiveness of adolescent interventions 
(Brown, in press). In another series of studies, Waldron (e.g., Waldron et al., 
2001) has provided evidence for the efficacy of an intervention that combines 
family therapy and cognitive-behavioral therapy for reducing the frequency 
of alcohol and drug use among adolescent substance abusers. Integrative 
Behavioral Family Therapy (IBFT) incorporates key facets of the cognitive- 
behavioral model (e.g., cognitive problem-solving and substance refusal 
skills) with family-based motivation enhancement and skill building that rec- 
ognizes the importance of the family environment in helping teens to reduce 
alcohol and drug use. This treatment makes a particular effort to account for 
the competing sources of influence that adolescents struggle with in the teen 
years, such as parents' external limit setting and demands for conformity 
from both traditional and more deviant peer groups. 

Based on perceived barriers and facilitators to treatment for youth 
(Metrik et al., 2003) and salient concerns of youth, we have developed inter- 
ventions in the high school setting (e.g., Brown, 2001). This line of research sug- 
gests that optimal strategies to reduce/stop alcohol involvement and maintain 
behavior change for adolescents should consist of low-threshold, multiple- 
option packages ("toolbox for potential remitters"), which offer diverse forms 
of engagement, confidentiality, self-selected preferences, broad availability and 
strategies perceived by youth as socially acceptable and helpful for change. 
Our "Project Options" intervention allows youth with limited motivation for 
alcohol reduction to engage in self-selected group discussions, individual ses- 
sions or an interactive website which focuses on diverse but salient alcohol 
related problems (Brown, 2001). Motivational interviewing-based techniques 
are used to highlight common problems and positive solutions reached by 
peers as well as accurate normative alcohol use data, thereby incorporating the 
social aspects found to be most influential for youth in the early intervention 
process. Wagner and colleagues (e.g., Wagner et al., 1999) have used a Student 
Assistance Program approach to identify students that are at risk for develop- 
ing a substance abuse problem. The approach uses a manualized group treat- 
ment to educate teens about their use and helps to motivate changes in use and 
maintenance of those changes. Each of the interventions described above has 
incorporated lessons learned from both adult literature and developmental lit- 
erature to create programs that are particularly effective for youth. Future stud- 
ies about the adolescent relapse process and the changes that occur in the 
adolescent brain will continue to contribute to the design and development of 
effective treatment programs. 
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3. Mapping Measurement onto Critical Domains of 
Adolescent Functioning 

As seen above, adolescence is a stage of development where alcohol has 
specific and, in some cases, unique biological, cognitive and psychosocial 
effects on youth functioning compared to adults. In this section we attempt to 
exemplify ways in which measurement of adolescents in treatment and follow- 
ing treatment may be advantaged by increasing developmental specificity. 
Prior to designing, implementing and evaluating youth treatment programs, it 
is important to consider the domains and developmental expectations most 
negatively affected by alcohol abuse in youth. While certain developmental 
tasks are specific to adolescents (i.e., getting a drivers license, leaving home for 
the first time, initiation of dating or sexual relationships), many arenas are not 
unique but rather new to adolescents (i.e., alcohol specific) and may require 
alternative assessment techniques to address the specific social, environmental 
and developmental considerations of this time period. 

A variety of environmental constraints (e.g., parental monitoring, inabil- 
ity to legally purchase alcohol) influence the topography of youth drinking 
patterns. Table 1 presents examples of measurement domains used in the adult 
research and suggests specific or additional measures for adolescents. For 
example, when assessing the quantity and frequency of adult drinking, mean 
drinks per drinking day is often used to measure consumption. However, for 
adolescents, consumption is often constrained by environmental factors rang- 
ing from parental monitoring to school constraints to supervised residential 
placement or incarceration. When measuring consumption in youth, quantita- 
tive measures need to be placed within the context of these environmental con- 
straints. There are a number alcohol use measures available for adolescents 
(Brown, 1999; Deas et al., 2000). The Customary Drinking and Drug Use Ques- 
tionnaire (CDDR; Brown et al., 1998) and Adolescent Diagnostic Interview 
(ADI; Winters & Henly, 1993) are two examples of available alcohol use meas- 
ures that assist with this developmental specificity. 

Axis I psychopathology is a fundamental clinical change in assessment of 
alcohol abusing youth (Tomlinson et al., in press). A number of clinical assess- 
ment tools are available to assess Axis I psychopathology in adolescents such as 
the Diagnostic Interview Schedule for Children (DISC; Shaffer, Fisher, Lucas, 
Dulcan, & Schwab-Stone, 2000), however few consider the sequence of symp- 
tom onset or exacerbation in relation to alcohol and drug use (Tomlinson et al., 
2004). Given the high rates of concomitant psychopathology among youth pre- 
senting for treatment, the ability to assess adolescent psychopathology which is 
secondary to alcohol and drug use is central to adequate treatment planning 
and to understanding differing outcome trajectories for youth. 

The attainment of developmental milestones can be indicators of decreas- 
ing or increasing risk for alcohol involvement or can be hallmarks of delayed 
development as a function of alcohol use. Thus, measurement of the timing 
and success of these transitions are useful adjuncts to assessment of youth. For 
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Table 1. Examples of Alternative Measures for Outcome Domains in  Adolescent 
Alcohol a n d  Drug  Treatment 

Standard Adult Domains 
Proposed Domain Modifications to 

Match Topography of Youth 

Alcohol-Specific Treatment Outcome Measures 

Percent Days Using -Percent days use with and without 
environmental constraints* 

Mean Drinks Per Drinking Day -Mean drinks per ~mconstrained drinking day 

Maximum Drinks Per Occasion -Number of heavy drinking episodes 
(5+ Drinks) 

-Percent of heavy drinking episodes for 
drinking days 

Drug Use Frequency -Number of types of drugs used 

-Multiple substance use episodes 

Withdrawal -Types of withdrawal symptoms 

Episodic Drinking 

-Number of distinct withdrawal episodes 

-Longitudinal Trajectories 

Developmental Stage-Specific Treatment Outcome Measures/Life Events 

High risk sexual behavior 

Unwanted sexual activity/date rape 

Contraction of STDs/Pregnancy 

Neuropsychological functioning 

Alcohol-related biological/ 
physiological brain injuries 

Alcohol Expectancies 

Job Functioning 

-Absenteeism 

-Job Loss 

Physical Health 

-Injuries/Accidents 

Chronic Ailments 

-Early initiation of sexual activity 

-Unwanted sexual activity/date rape 

-Contraction of STDs/Pregnancy 

Cognitive Processes 

-Developmental delays in functioning 

-Maturational growth deficits in the brain 

-Alcohol use expectancies 

-Alcohol cessation expectancies 

Emotional Ftrnctioning 

-Emotional liability 

-Intensity of affect 

Employnlent 

-School Functioning: 

-Attendance 

-Class Participation 

-Academic performance 

-Preparedness (Homework, Tests) 

(continued) 
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Table 1. Examples of Alternative Measures for Outcome Domains in Adolescent 
Alcohol and Drug Treatment (continued) 

Standard Adult Domains 
Proposed Domain Modifications to 

Match Topography of Youth 

Developmental Stage-Specific Treatment Outcome Measures/Life Events (continued) 

Quality of relationships with children 

-Parent/child relations 

-Parenting style 

Quality of intimate relationships 

-Level of Intimacy 

-Abuse/discord in partner 
relationship 

-Death of spouse 

Legal Problems 

Children moving out of the home 

Job/Career change 

Intevpevsonal Relations 

-Quality of relationships with family of origin 

-Parental monitoring 

-Sibling relationships 

-Parental conflict 

-New primary relationships 

-Peer conflict and changes 

-Initiation of sexual activity 

-Acquisition of romantic partner 

-Abuse/discord in partner relationship 

-Breakup of relationship with boy/girlfriend 

-Death of friend 

Other Life Events 

-Warnings and arrest 

-Police contact without arrests 

-Curfew violations 

-Transition to independent living 

-Graduating high school/going to college 

-Obtaining driver's license 

Note: Constraint refers to Inpatient/Residential Treatment, Incarceration, etc. Reprinted from Brown (2003). 

example, the success of transitions to independent living may reflect: 1) timing 
or age of leaving home, 2) reasons reported by youth for leaving, 3) the extent to 
which consultation occurred with parents and 4) affective reactions to leaving 
home (Hussong & Chassin, 2002). With the increasing rates of alcohol use after 
leaving home (Kypri et al., 2004), the impact of this transition on alcohol use 
and alcohol use's impact on this developmental transition is an important area 
to measure. Similarly, autonomy and social role transitions are related aspects of 
an individual's movement from adolescence into young adulthood. The meas- 
urement of autonomy in adolescence varies (Beyers et al., 2003) but appears to 
reflect the shared influence of connectedness (close parent-adolescent relation- 
ships), separation (interpersonal distance between parent and adolescent), 
detachment (mistrust and alienation from parents) and agency (possibility of 
self-directed behavior). This framework may show promise in examining the 
influence of autonomy on progressions in drinking behavior in youth. 
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Another area in which assessment might benefit from developmental 
specificity is in the area of process measures. For example, measurement of 
relapse to alcohol use should consider how negative affect can influence situa- 
tion selection and subsequent alcohol risk. This idea comes from research 
demonstrating that for teens with concurrent AUDs and Axis I psychopathol- 
ogy, drinking in contexts involving temptation and stress (e.g., life and social) 
is commonly endorsed (Anderson, Frissell, & Brown, 2004). While many 
relapse-related measures have been developed for use with adults, there are 
instruments available to measure responses in adolescent relapse situations 
(ARCQ; Myers & Brown, 1990) and negative affectivity (e.g., PANAS-C; Lau- 
rent et al., 1999) in children and adolescents. 

Another process area is assessment of cognitive abilities as they are influ- 
enced by and affect alcohol use. As discussed in the previous section, neu- 
rocognitive differences (e.g., social information processing, memory, problem 
solving) emerge during adolescence as function of development and as a con- 
sequence of alcohol use. Measures such as California Verbal Learning Test for 
Children (Delis, Kramer, Kaplan, & Ober, 1994), Wechsler Memory Scale 
(Wechsler, 1991) and Rey-Osterrieth Complex Figure Copy (Osterrieth, 1944) 
are age-normed instruments developed to assess dimensions of neurocognitive 
functioning associated with alcohol involvement. Many other instruments are 
available to assess specific aspects of neuropsychological functioning, many 
with age-norms for adolescents (e.g., Lezak, 1995). 

Measuring treatment outcomes for adolescent AUDs often requires the 
creation of new measures to capture aspects unique to adolescent functioning. 
For example, family functioning and job performance are domains often 
assessed in treatment outcome research. The Family Environment Scale (FES; 
Moos & Moos, 1986) is often used as an index of family functioning in adult- 
hood. For adolescents, parental monitoring is an aspect of family functioning 
related to alcohol and other drug use not often assessed by instruments devel- 
oped for adults. In the area of work, employment status is often an indicator 
treatment success. For youth, school is the closest equivalent. Measuring prox- 
ies for school functioning (e.g., GPA) may provide useful information regard- 
ing treatment outcome. When designing treatment outcome assessments, 
adolescent development must inform the selection of constructs and instru- 
ments used to monitor the progression of AUDs. 

4. Alcohol Treatment Outcome Evaluations with Youth 

Evaluating treatment outcomes for youth requires attention to the 
impact of treatment on a variety of aspects of adolescent functioning (Brown 
& D'Amico, 2001). The majority of treatment outcome studies have focused 
on relapse rates as a measure of treatment success (for review of adolescent 
treatment outcomes, please see Brown & Ramo, in press; Brown, 1999). 
While the primary goal of alcohol treatment is total cessation of drinking, 
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measures of quantity, frequency and problems are also considered core. A 
broader view of treatment outcome incorporates improvements across many 
domains of functioning often associated with alcohol use, particularly those 
implicated in the successful attainment of developmental goals. As dis- 
cussed above, social, emotional, cognitive and behavioral functioning are 
aspects of adolescent development that should be taken into consideration 
when assessing teens entering treatment and when evaluating their out- 
comes. Particularly important are those areas where use seems to have recip- 
rocal effects on development (e.g., independence, autonomy, social role 
transitions). In addition, motivations to change and contextual features dif- 
fer between adults and teens, which have implications for engagement in 
treatment and relapse prevention. 

For adults, aside from abstinence, treatment gains are often related to 
domains pertinent to adult functioning such as employment and relationship 
status (e.g., Tate, Brown, Unrod, & Ramo, in press). Specific to adolescent treat- 
ment outcome evaluation, the domains of school functioning (attendance, aca- 
demic performance and behavioral problems), family relations (e.g., cohesion, 
conflict), social functioning (interpersonal conflict, peer group changes), activi- 
ties (work, illegal behavior) and health (physical/emotional) are areas that are 
affected by alcohol abuse. Examining treatment effects on these domains are 
additional venues for evaluating success (Brown, 1993). 

For adolescents, improved functioning in several psychosocial domains 
has been associated with decreased alcohol involvement following treatment. 
Better school functioning (increased attendance, fewer academic problems) 
and fewer interpersonal problems are evident among abstinent youth and 
those with low levels of use immediately following treatment. Teens who 
abstained from alcohol use also demonstrated gradual improvements in family 
relations (e.g., cohesion and expressiveness) over time (Brown, Myers, Mott & 
Vik, 1994). In the interpersonal arena, long term abstainers demonstrated the 
highest level of social functioning during young adulthood, whereas youth 
with trajectories of more frequent use of alcohol in the 8 years following ado- 
lescent treatment evidenced the poorest interpersonal outcomes (Abrantes, 
McCarthy, Aarons, & Brown, 2002). Adolescents who predominantly main- 
tained abstinence over a four-year period after treatment showed greater edu- 
cational attainment and higher occupational status than their using peers 
(Brown, D'Amico, McCarthy, & Tapert, 2001). Longer term (4 year) outcome 
evaluation of the MST program indicated that decreases in aggressive criminal 
behavior were a positive outcome from their intervention, despite mixed find- 
ings for substance use (Henggeler et al., 2002). Youth with heavy intermittent 
or chronic drinking evidence poorer outcomes across a variety of emotional 
and physical health domains (Brown & Tapert, in press). 

These findings emerging from longitudinal trajectory analyses not only 
highlight that different domains of functioning improve at different rates, but 
demonstrate that to measure improvement in youth functioning following 
treatment the timing and sequencing of the assessments needs to be appropriate 
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for the rates of change feasible for these improvements (Brown, in press). Thus, 
if school attendance must improve prior to academic performance improve- 
ment, the outcome assessment time points should match this pattern. Similarly, 
if decreases in family conflict necessarily precede improvements in cohesion, 
then the measurement of these aspects of functioning should parallel the pat- 
tern of improvement and should temporally coincide with time needed for 
these slower interpersonal changes. 

From the brief summary above, it is clear that treatment impacts adoles- 
cent functioning on a variety of levels. Treatment gains with adolescents need 
to be viewed from a perspective of sequential change-one area of improve- 
ment can affect other aspects of the teen's system, fostering more positive sub- 
sequent outcomes. Thus, outcome assessments of youth should consider 
potential reciprocal developmental influences on outcomes (e.g., autonomy, 
independence) as well as psychosocial outcomes for the developing adolescent 
(e.g., onset of sexual behavior, family cohesion). For example, a teen has main- 
tained sobriety for one month post-treatment. As a consequence of sobriety, the 
teen is more alert during school hours and more engaged in the learning envi- 
ronment. With the improvement in her attendance, her parents begin to praise 
her accomplishments, rather than focus on past failures. This reinforcement 
fosters youth perception of parental acceptance which facilitates family cohe- 
sion. Conversely, the improved family relations and the reinforcement derived 
from academic gains may diminish affiliation with substance abusing peers 
and relapse risk situations. An understanding of the multiple dimensions in 
which problematic youth drinking is embedded, allows for greater awareness 
of how modifications in one aspect of a system can have cumulative conse- 
quences for teens. 

One means to examine models of these diverse sequential and reciprocal 
relations is through post-treatment trajectory patterns. Specifically, the utiliza- 
tion of mixed modeling procedures with longitudinal data is consistent with 
the presumption that divergent pathways and mechanisms can result in suc- 
cess following treatment (Brown, 1993) Articulating these naturally occurring 
alcohol and drug use patterns over time and evaluations of fluctuations in the 
trajectories of use can clarify: 1) the sequencing of use and abuse of multiple 
substances (trajectories can define progressions into and out of use of individ- 
ual substances), and 2) use patterns in relation to developmentally important 
changes such as obtaining a driver's license, marital engagement, or coming of 
legal age to purchase alcohol (Abrantes et al., 2002). Just as the conceptual 
model of equifinality lends understanding to ways in which developmentally 
influenced risk pathways may intersect and interact in the emergence of AUDs, 
a similar statistical approach may help articulate the divergent pathways to 
success (or failure) following treatment for distinct subgroups of youth. 
Approaching outcome evaluation from this longitudinal modeling perspective 
will be useful in bringing uniformity to the developmental alcohol treatment 
outcome literature as well as help clinicians in treatment planning for youth 
during developmental risk periods. 
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5. Summary 

In the present chapter we have sought to articulate a translational per- 
spective linking development during adolescence to alcohol treatment and its 
evaluation. Clearly adolescents with alcohol use disorders cannot be treated as 
younger versions of adults. The unique demands of their developmental stage 
permeate all aspects of their behavior, including alcohol use and abuse. Multi- 
dimensional developmental models help inform the design, implementation, 
and evaluation of alcohol and drug treatment programs. While an understand- 
ing of individual risk factors is informative, only through models integrating 
multiple risk pathways embedded in the context of adolescent development 
can we hope to build more efficacious and effective systems of intervention for 
youth with AUDs. Effective treatment of adolescent AUDs not only urges 
translation of the developmental perspective into pre-existing treatment 
approaches but argues for a paradigm shift towards alternative intervention 
designs and evaluation procedures and foci. 
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Abstract. Comorbid psychiatric disorders and drug use disorders (DUDS) are com- 
mon among adolescents with alcohol use disorders (AUDs). These comorbid disor- 
ders have a large potential significance on the clinical course of the AUDs among 
adolescents, and can predict a shorter time to relapse of alcohol use. The use of med- 
ication for treatment of the various comorbid adolescent populations has increased 
dramatically in recent years, despite the lack of double-blind, placebo-controlled 
studies that demonstrate their safety and efficacy. Consequently, to date, no empiri- 
cally proven treatment exists for most of these comorbid disorders. This chapter 
reviews the state of the art regarding the treatment of comorbid adolescents. This 
chapter also identifies gaps in knowledge regarding the treatment of comorbid ado- 
lescents, and outlines directions for future research in this field. 

1. Introduction 

The comorbidity of alcohol use disorders (AUDs) with psychiatric disor- 
ders and with other substance use disorders (SUDS) is now recognized as a 
common problem among both adolescents and adults. AUDs (alcohol abuse 
and alcohol dependence) typically begin in late adolescence or young adult- 
hood, with a median age of onset of 21 years, as shown by data from the Epi- 
demiologic Catchment Area (ECA) study (Christie et al., 1988). Data from that 
same large epidemiologic study also demonstrated that 45% of all persons with 
an AUD also had some other drug or mental disorder (Regier et al., 1990), 
including 37% of those AUD individuals who demonstrated a comorbid men- 
tal disorder and 22% who demonstrated another SUD in their lifetime. Of those 
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with comorbid disorders, 80% reported an onset before the age of 20 (Christie 
et al., 1988), suggesting that comorbidity typically begins during adolescence. 
Data from the National Comorbidity Survey (NCS), demonstrate that that the 
vast majority of lifetime disorders in their sample (79%) were comorbid disor- 
ders (Kessler et al., 1994), and also show that comorbidity is the rule rather 
than the exception among young people (Kessler & Walters, 1998). A number 
of studies have demonstrated an even stronger association between AUDs and 
comorbid psychiatric disorders in clinical samples of adolescents (Bukstein et 
al., 1989; Clark, Pollock, et al., 1997; Rohde et al., 1991). Data from the NCS also 
demonstrated that the presence of co-occurring disorders is significantly asso- 
ciated with persistence of alcohol abuse (Kessler et al., 1997). This comorbidity 
has a large influence on the clinical course of the AUDs among adolescents, as 
was recently shown by a study which demonstrated that comorbid major 
depression predicts earlier alcohol relapse among teenagers with an AUD 
(Cornelius, Maisto, et al., 2004). 

Adolescents with comorbid disorders have unique treatment needs both 
because of their stage of development and because of their comorbid disorders 
(Deas et al., 2000; Hird et al., 1997). The use of psychotropic medications 
among adolescents has increased dramatically in the last ten years, and is now 
widespread (Zito et al., 2003; Clark et al., 2003). However, few studies have 
been conducted that involve alcoholics with comorbid disorders, and even 
fewer involve adolescents with comorbid disorders (Clark, Bukstein, et al., 
2002), despite the prevalence of these comorbid disorders among adolescents. 
Double-blind, placebo-controlled studies are particularly scarce involving 
comorbid adolescent populations, though open label studies have been con- 
ducted on most of these populations. Consequently, no empirically proven 
treatment exists for most of these comorbid disorders among adolescents. 

This chapter will review the state of the art regarding the treatment of 
adolescents with an AUD in combination with a comorbid drug or psychiatric 
disorder. Because research in this area is in its relative infancy, we will also 
review relevant lessons from the adult literature. Because of space limitations, 
this chapter will focus on the most common and clinically relevant comorbid 
conditions among adolescents. This chapter will identify gaps in knowledge 
regarding the treatment of comorbid adolescents, and will outline issues for 
future research in this field. 

2. Comorbidity with Non-Alcohol Drug Use Disorders 

Data from the NCS (Kessler et al., 1997) demonstrated that DUDs are the 
group of disorders that is most likely to co-occur with AUD, as they are present 
in 30% of these individuals. The Methods for the Epidemiology of Child and 
Adolescent Mental Disorders (MECA) study provides population estimates 
concerning patterns of SUDS among children and adolescents (Kandel et al., 
1997). That study demonstrated that the prevalence of DUDs increases with 
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age, from 1.5% at age 14 to 8.7% at age 17. The most common DUD in that 
study was alcohol abuse or dependence, while the most common illicit SUD 
was marijuana abuse or dependence. Other SUDS were substantially less 
prevalent. In that study, only three groups of psychiatric disorders were more 
prevalent than DUDs: anxiety disorders (13%), mood disorders (7%), and dis- 
ruptive behavior disorders (10%). 

More data are available regarding levels of drug use among adolescents 
than are available regarding levels of DUDs among this age group. This data 
concerning adolescent drug use is available from sources such as the National 
Household Survey on Drug Abuse (Summary, 2002). According to that survey, 
current (in the last 30 days) illicit drug use among youth 12 to 17 years of age 
was prevalent, being present in 11% of persons in that age group. In contrast, 
29% of youth age 12 to 20 drank alcohol in the last month (10.1 million adoles- 
cents). Of that total, 6.8 million were binge drinkers, and 2.1 million were 
heavy drinkers (Summary, 2002). Thus, according to the National Household 
Survey, alcohol is the most common substance used by adolescents. In 2001, 
almost two of every three teenagers, ages 12 to 17, who demonstrated frequent 
drinking binges also abused drugs. In contrast, only about one in 20 teenagers 
who did not drink at all used drugs. These findings demonstrate that drug 
addiction and alcohol addiction are strongly linked in adolescents. 

Despite the prevalence of DUDs and AUDs among adolescents, relatively 
little research has been conducted to assess the effectiveness of treatment for 
these disorders in that age group, and most literature on treatment outcome 
has been based on adult patients (Bukstein & Cornelius, in press; Hser et al., 
2001). Two of the early major studies of drug treatment outcomes included 
NIDA's National Follow-up Study of Drug Abuse Treatment in Drug Abuse 
Reporting Program (the DARP Study) (Sells & Simpson, 1979), and NIDA's 
Treatment Outcome Prospective Study (the TOPS study) (Hubbard et al., 1985). 
These early large-scale studies focused primarily on adults treated with a vari- 
ety of psychotherapy modalities, and included only small samples of adoles- 
cents. These early studies generally reported less favorable outcomes among 
adolescents than adult patients, with substantial residual levels of drug and 
alcohol use, despite some reductions in level of drug use (Hubbard et al., 1985; 
Sells & Simpson, 1979). Subsequently, a SAMHSA study was conducted enti- 
tled the Services Research Outcomes Study, which showed less positive out- 
comes (National Opinion Research Center, 1997). That study found an increase 
of 13% in alcohol use and a doubling of crack cocaine use in the five years fol- 
lowing treatment of their patients. 

Recently, the first large scale study was completed which had been 
designed to evaluate drug abuse treatment outcomes among adolescents. That 
study was called the Drug Abuse Treatment Outcome Studies for Adolescents 
(DATOS) (Hser et al., 2001), and studied 1167 adolescents in 4 American cities, 
using a naturalistic, non-experimental study design. The results of that study 
suggested that drug treatment programs can effectively decrease drug and 
alcohol use, and can decrease criminal activity as well, in addition to improving 
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school performance and psychological adjustment. However, a substantial 
prevalence of alcohol and drug use persisted at the end of the one-year follow- 
up period. Also, because of a lack of a control group, it was unclear to what 
extent the decreases in drug and alcohol use were the result of treatment versus 
being the result of other factors. 

Some very recent studies have suggested promise for several forms of 
psychotherapy in treating adolescent AUDs and DUDs. These forms of psy- 
chotherapy include several forms of family therapy, such as functional family 
therapy (Waldron et al., 2001), multildimensional family therapy (Liddle et al., 
2001) multisystemic therapy (MST) (Henggeler et al., 2002), and community 
reinforcement (Cannabis Youth Treatment Group, 2000). Other promising 
forms of treatment in this population include motivational interviewing (MI) 
(Wagner et al., 1999), cognitive-behavioral therapy (CBT) (Kaminer et al., 1998), 
the 12-step approach (Winters et al., 2000), contingency management reinforce- 
ment (CM) (Corby et al., 2000), and integrative treatment models employing 
CBT combined with MI or with a family intervention (Cannabis Youth Treat- 
ment Group, 2000; Waldron et al., 2001). 

A recent review of adolescent substance abuse treatment studies evaluated 
the effectiveness of five main treatment modalities: family-based and multi-sys- 
temic intervention, behavioral therapy, cognitive behavioral therapy, pharma- 
cotherapy, and twelve step approaches (Deas & Thomas, 2001). The authors of 
that review concluded that the results of those studies looked promising for 
cognitive behavioral therapy and family-based multi-systemic therapies for 
adolescents with SUDs, but said that various methodological limitations made 
it difficult to evaluate whether one treatment approach is clearly more effective 
than another. Similarly, Kaminer (1994) concluded that virtually no studies have 
yet documented the differential efficacy of various therapies for treating adoles- 
cent DUDs, and also concluded that no clear optimal dosage or length of treat- 
ment has been identified (Kaminer, 2002). Kaminer (1995) also concluded that 
the literature on treatment of adolescents diagnosed with SUDs is replete with 
descriptions of treatment philosophies, modalities, and programs, but said that 
little empirical research on treatment outcome has been reported. In addition, 
the study samples in most of the treatment samples tend to be heterogeneous, 
and the treatments have generally not been evaluated in specific comorbid pop- 
ulations, so their effectiveness in comorbid populations is unclear. Another 
review (Hird et al., 1997) concluded that it is difficult to draw conclusions about 
the effectiveness of various treatments based on the literature, because of varia- 
tions between studies in operational definitions, terminology, and measures of 
outcome effectiveness. Pharmacotherapy studies have been particularly scarce 
among adolescents with DUDs or with DUDs in combination with AUDs or 
other disorders (Kaminer, 1994). 

Perhaps because of this lack of data regarding effectiveness of treatment for 
DUDs, and for those with comorbid disorders, varying degrees of skepticism 
still exist regarding the effectiveness of drug treatment among the general pub- 
lic, policymakers, third-party payers, researchers, and journalists (Apsler, 1994; 
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Pendergast et al., 2002). However, as noted above, the literature in the last five 
years is somewhat more positive regarding the effectiveness of treatment of 
adolescent DUDs, and the methodology of these more recent studies is more 
rigorous that that of previous studies. The results of the recent DATOS study 
are particularly convincing regarding the effectiveness of treatment of this pop- 
ulation. Therefore, it can be concluded that several psychotherapy treatment 
approaches suggest promise for treating adolescent DUD, including DUDs 
associated with AUDs and other comorbid disorders, but none has been 
proven to be more effective than other treatment modalities. 

3. Comorbidity with Major Depression 

Depression and other psychiatric disorders are common among adoles- 
cents with alcohol and drug disorders, as has been shown by data from 
national surveys (Fleming & Offord, 1990; Kandel et al., 1997) and from a vari- 
ety of clinical populations (Bukstein et al., 1989; Clark, Pollock, et al., 1997; 
Fleming & Offord, 1990). Adolescent-onset depression has been shown to be 
associated with a higher level of comorbidity than adult-onset depression 
(Rohde et al., 1991). Major depression has also been shown to be a predictor of 
earlier alcohol relapse in adolescents (Cornelius, Maisto, et al., 2004) and 
among adults (Greenfield et al., 1998). 

To date, few studies have been conducted involving adolescents with 
comorbid AUDs and major depression. Indeed, only recently have double- 
blind, placebo-controlled studies been completed involving any SSRI antide- 
pressant in an adolescent population with major depression alone (Emslie et al., 
1997). That study, involving 96 child and adolescent outpatients, demonstrated 
efficacy for fluoxetine for decreasing the depressive symptoms of child and 
adolescent outpatients with major depression. That study was the first double- 
blind, placebo-controlled trial of any antidepressant medication, whether SSRI 
or tricyclic antidepressant, to demonstrate efficacy for treating major depres- 
sion among children and adolescents. Subsequently, that same research group 
conducted a first long-term (one-year) naturalistic follow-up study of a SSRI 
medication (fluoxetine), involving the patients who had participated in their 
acute phase trial (Emslie et al., 1998). The results of that study demonstrated 
long-term efficacy for fluoxetine for decreasing the depressive symptoms of 
adolescents with major depression who do not display comorbid alcohol or 
substance abuse. The results of that study also demonstrated a high rate of 
recurrence of major depression (4O0/0) among their participants in the year fol- 
lowing their treatment trial. The authors of that study also concluded that this 
high rate of recurrence of major depression among adolescents was even 
higher than that which is typically reported for adults. The results of that study 
were replicated in a recent double-blind, placebo-controlled multi-site study 
involving fluoxetine in 122 children and 97 adolescents with major depression 
(Emslie, 2002). On the basis of those two double-blind, placebo-controlled 
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studies, the Food and Drug Administration (FDA) approved fluoxetine for 
treatment of major depression in children and adolescents on January 3, 2003. 
Fluoxetine thus became the first SSRI medication (and the first antidepressant 
medication of any kind, including tricyclic antidepressants, SSRI antidepres- 
sants, etc.) to receive approval from the FDA for treating major depression in 
adolescents and children (FDA, 2003). 

Recent double-blind placebo-controlled studies have also suggested effi- 
cacy for the SSRI medications sertraline (Wagner et al., 2003) and paroxetine 
(Keller et al., 2001) for treating major depression among children and adoles- 
cents, though these results have not been replicated. In contrast, tricyclic med- 
ications have not demonstrated efficacy for treating major depression among 
children and adolescents with major depression (Hazel1 et al., 1995), and tri- 
cyclic antidepressants have been shown to be associated with sudden death 
when taking therapeutic dosages (Varley, 2001). 

To date, only two open label studies and one very small double-blind 
study have assessed the efficacy of any SSRI medication among adolescents 
with a comorbid AUD and major depression (Riggs et al., 1997; Cornelius, Buk- 
stein, et al., 2001; Deas-Nesmith et al., 1998). The first of these two studies 
involved the open-label use of fluoxetine in eight adolescent subjects with 
major depression, conduct disorder, and an AUD, generally in combination 
with other DUDS (Riggs et al., 1997). This study demonstrated within-group 
efficacy of fluoxetine in decreasing depression. Potential effects on drug or 
alcohol use could not be assessed in this study because it was conducted in a 
controlled environment. 

The second of these two open label studies was a 12-week trial that 
involved the SSRI medication fluoxetine in a sample of 13 adolescents with 
comorbid major depression and an AUD, most (10) of whom also demonstrated 
cannabis abuse. All participants also received motivation enhancement therapy 
(MET) (Miller et al., 1992) for their AUD and cognitive behavioral therapy CBT) 
(Birmaher et al., 2000) for their depressive disorder. A significant decrease was 
noted during the course of the study in both depressive symptoms and level of 
drinking. A significant decrease was also noted in suicidal ideations over the 
course of the study. A significant association was noted between alcohol use 
and cannabis use during the course of the study. No subjects made a suicide 
attempt during the course of the study. The medication was well tolerated dur- 
ing the study. Those findings suggest promise for fluoxetine, in combination 
with CBT and MET, for decreasing both the depressive symptoms and the 
drinking of adolescents with comorbid major depression and an AUD. 

The investigators of that study then conducted the first naturalistic one- 
year follow-up evaluation of adolescent comorbid participants. That study 
involved 10 of the 13 subjects who had participated in the 12-week acute phase 
trial (Cornelius, Bukstein, et al., 2004). All 10 subjects who had signed informed 
consent for the follow-up study participated in the one-year assessment. At the 
one-year follow-up evaluation, the group continued to demonstrate signifi- 
cantly less depressive symptoms and less frequency of drinking than they had 
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demonstrated at the baseline of the acute phase study. Surprisingly, all of the 
subjects had chosen to discontinue their antidepressant medication by the sec- 
ond month of their naturalistic follow-up period, saying that they felt that they 
no longer needed treatment with an antidepressant medication because their 
symptoms had decreased. Three of the subjects had experienced a recurrence 
of their major depression during the follow-up period, and three others 
demonstrated a persistence of their original depressive episode throughout the 
follow-up period. Also, the number of drinks per drinking day continued to be 
high (about five per day), which was not significantly different from their level 
at baseline. Thus, the long-term therapeutic effects of an acute phase trial of 
fluoxetine plus psychotherapy were limited, when fluoxetine was discontin- 
ued shortly after the acute phase trial. The high rate of recurrence or persist- 
ence of major depression in that comorbid sample was consistent with the rate 
that had been reported by Emslie et al. (1998) in a non-comorbid sample of 
adolescents with major depression. 

The investigators of that study then conducted a three-year naturalistic 
follow-up assessment involving those same 10 individuals who had partici- 
pated in the one-year naturalistic follow-up evaluation (Cornelius et al., 2003). 
At the three-year follow-up evaluation, the group continued to demonstrate 
fewer DSM alcohol dependence criteria and fewer depressive symptoms than 
at the baseline of the acute phase study, and also consumed fewer standard 
drinks. However, they no longer demonstrated significantly fewer diagnostic 
criteria for major depression or for cannabis dependence than they had demon- 
strated at the baseline of the acute phase study. In the three years since the 
completion of the 12-week acute phase study, 7 subjects had utilized psychi- 
atric outpatient treatment, 2 had utilized outpatient alcohol or drug treatment, 
and 4 had restarted fluoxetine. The presence of an AUD at the three-year fol- 
low-up assessment was significantly associated with the presence of major 
depression, as had also been true at the one-year follow-up evaluation, sug- 
gesting a continued link between the AUD and the major depression following 
acute phase treatment. 

One pilot study has evaluated the efficacy of the SSRI antidepressant ser- 
traline for treating adolescents with concurrent major depression and alcohol 
dependence (Deas-Nesmith et al., 1998). That double-blind, placebo-controlled 
study, which involved only 10 subjects, demonstrated a significant reduction in 
both drinking and depressive symptoms in both treatment groups, though no 
significant difference between groups was noted in this very small study. 

It should be noted that all SSRI antidepressants are not necessarily the 
same in their effectiveness and their side effect profile among comorbid or 
non-comorbid adolescents with major depression, despite the fact that the var- 
ious SSRI antidepressants have been shown to be similar in their effectiveness 
in adults treated in primary care settings (Kroenke et al., 2001). For example, 
the Food and Drug Administration recently warned of an increased suicide 
risk when using the SSRI antidepressant paroxetine in children and adoles- 
cents with major depression (Rosack, 2003). Specifically, on June 19, 2003, the 
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FDA warned that the antidepressant paroxetine may be linked to "a possible 
increased rate" of self-harming behaviors, including suicidal behavior in chil- 
dren and adolescents. The FDA concluded that there is currently no evidence 
that paroxetine is effective in children or adolescents with major depression, 
and that paroxetine is not currently approved for use in children and adoles- 
cents. The FDA also noted that other approved treatment options are available 
for treating major depression in children and adolescents. As a result, the FDA 
stated that the medication paroxetine should not be prescribed to that popula- 
tion for the treatment of major depression. Also, on March 22, 2004, the FDA 
issued a Public Health Advisory that asked the manufacturers of ten antide- 
pressant medications to include in their labeling a warning statement that rec- 
ommends close observation of adult and pediatric patients treated with those 
agents (Food and Drug Administration, 2004). To date, the results of no other 
studies have been published involving adolescents with comorbid AUDs and 
depressive disorders. No studies have been conducted involving tricyclic anti- 
depressants in adolescent populations with comorbid major depression and an 
AUD, possibly because of concerns about sudden death and overdose risk 
among adolescents receiving tricyclic antidepressants (Varley, 2001). 

In both the ECA study and the NCS study, it has been shown that bipolar 
disorder has a particularly high rate of co-occurrence with AUD. In the ECA 
study, the odds of having a bipolar disorder were five times greater if one had 
an AUD than if one did not have an AUD (Regier et al., 1990). In the NCS 
study, the odds of having a diagnosis of alcohol dependence were 12 times 
greater among those with a bipolar disorder than among those without a bipo- 
lar disorder, which was the highest odds ratio noted for any Axis I disorder 
(Kessler et al., 1997). However, despite increased awareness in recent years of 
the common co-occurrence of bipolar disorder and AUDs, no epidemiological 
studies have addressed this comorbid population among adolescents, and only 
one double-blind study has addressed the efficacy of lithium or any other 
mood stabilizer medication in this adolescent dual diagnosis population 
(Geller et al., 1999). That double-blind, placebo-controlled study involved 25 
adolescents with bipolar disorder and alcohol or cannabis dependence who 
were treated with lithium for 6 weeks. The results of the study demonstrated a 
significant difference between the medication group and the placebo group for 
both psychopathology measures and weekly random urine drug assays. 

4. Comorbidity with Anxiety Disorders 

Anxiety disorders are the most common psychiatric disorders among 
children and adolescents, being present in 13% of that age group, according to 
the Methods for the Epidemiology of Child and Adolescent Mental Disorders 
(MECA) study (Kandel et al., 1997). Similarly, according to the National 
Comorbidity survey (Kessler et al., 1994), one in every four Americans reports 
a history of at least one anxiety disorder, making anxiety disorders roughly 
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equivalent in prevalence to DUDs. That study also reported that anxiety disor- 
ders, as a group, are considerably more likely to occur in the 12 months before 
the interview (17%) than either DUDs (11%) or affective disorders (11%). In that 
study, 61% of women and 36% of men with any lifetime anxiety disorder 
reported a lifetime diagnosis of alcohol dependence, and these disorders were 
significantly correlated with each other. 

Anxiety disorders are also commonly present in clinical populations of 
adolescents, including adolescents being treated for AUDs (Clark et al., 1995). 
Social phobia and posttraumatic stress disorder (PTSD) are the most common 
anxiety disorders among adolescents treated for AUDs (Clark et al., 1995). 
PTSD is present in higher rates in adolescents with alcohol dependence than 
among community controls (Clark, Pollock, et al., 1997). AUDs are strongly 
associated with physical and sexual abuse history among adolescents (Clark, 
Lesnick & Hegedus, 1997). 

Despite the prevalence of anxiety disorders among children and adoles- 
cents, few treatment trials have been conducted in this population. Recently, 
the SSRI medication fluoxetine has been demonstrated to be effective for the 
treatment of childhood anxiety disorders in a double-blind, placebo-controlled 
study (Birmaher et al., 2003). No medications studies involving any anxiolytic 
medication have been conducted to date among adolescents with comorbid 
anxiety disorders and an AUD. 

Other classes of pharmacotherapeutic agents, such as tricyclic antidepres- 
sants, SSRI antidepressants, monoamine oxidase inhibitors, and benzodi- 
azepines have been studied for treating anxiety disorders in patients without 
comorbid alcoholism. However, to date, none of these classes of medications 
has been studied in adolescent or adult alcoholics with anxiety disorders (Lit- 
ten & Allen, 1995). Consequently, the efficacy of these medications, in adoles- 
cent or adult alcoholics with comorbid anxiety disorders remains unclear. Also, 
to date no studies have been conducted involving manualized psychotherapy 
for adolescents with comorbid AUDs and an anxiety disorder. 

5. Comorbidity with Conduct Disorder 

According to the Methods for the Epidemiology of Child and Adolescent 
Mental Disorders (MECA) Study (Kandel et al., 1997), the disruptive behavior 
disorders, including conduct disorder and antisocial personality disorder, are 
the second most prevalent category of psychiatric disorder in children and ado- 
lescents, being present in 10% of that population. The disruptive behavior disor- 
ders are the most common comorbid conditions in adolescents afflicted with an 
AUD (Bukstein et al., 1989; Clark, Pollock, et al., 1997). Conduct disorder is sig- 
nificantly more common among adolescents with alcohol dependence than in a 
community control group (Clark, Pollock, et al., 1997). Indeed, a recent study 
found that nearly three-quarters of alcohol-dependent adolescents had at least 
one disruptive behavior disorder diagnosis (Kuperman et al., 2001). 
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The presence of antisocial personality disorder appears to modify the 
course of alcoholism (Bukstein et al., 1989). For example, alcoholic individuals 
with antisocial personality disorder have an earlier onset of alcohol use and a 
more rapid course to alcohol-related problems than alcoholic individuals with- 
out antisocial personality disorder (Hesselbrock et al., 1985). Antisocial behav- 
iors during childhood have been shown to predict AUDs during adolescence 
(Clark et al., 2002). 

Despite the prevalence of conduct disorder among adolescents, little is 
known about the treatment of this condition. Lewis (1996) concluded that no 
single treatment modality for conduct disorder has proven itself to be espe- 
cially effective. Armentano & Solhkhah (2003) concluded that adolescents with 
conduct disorders and antisocial personality disorder need a strong behavioral 
program with clear limits, but did not cite empirical data to support that asser- 
tion. That same author also stated that no treatment programs have yet 
evolved to address this set of behaviors. Also, it has been reported that group- 
ing high-risk youths for preventative group psychotherapy of adolescents may 
harm more than help those individuals, with increased cigarette smoking and 
increased delinquency (Dishion et al., 1999; Poulin et al., 2001). However, more 
recently, prevention programs targeting childhood antisocial behaviors have 
reportedly met with some success (Clark, Vanyukov, et al., 2002). Also, 
Henggeler et al., (2002) reported that multisystemic therapy (MST), a family- 
based treatment, was associated with significant long-term treatment effects 
for aggressive criminal activity, but showed only mixed effects for illicit drug 
use, and no clear effects on psychiatric symptoms. No controlled empirical 
studies to date have assessed the treatment of individuals with comorbid con- 
duct disorder and an AUD. Thus, despite the widespread co-occurrence of con- 
duct disorder and AUD, the field of treatment of this comorbid condition is in 
its infancy. 

6. Comorbidity with Attention Deficit Hyperactivity Disorder 

Attention Deficit Hyperactivity Disorder (ADHD) is common among 
children and adolescents, though the prevalence figures given for ADHD vary 
greatly (Weiss, 1996). A review of several studies found that 3% to 9% of chil- 
dren have ADHD (Szatmari, 1992). Szatmari, Offord, and coworkers deter- 
mined the prevalence of ADHD from data from the Ontario Child Health 
Study (Szatmari et al., 1989). They found a peak prevalence of 8% between the 
ages of 6 and 9 years in a representative community sample, with lower rates 
for preschoolers and adolescents. The condition was more prevalent among 
boys (9%) than among girls (3%). At least half of children and adolescents with 
ADHD demonstrate a variety of comorbid disorders, such as AUDs, DUDS, 
conduct disorder, mood and anxiety disorders, and learning disabilities (Weiss, 
1996). Most children "grow out" of the diagnosis of ADHD, in that they do not 
meet full criteria in adulthood (Mannuzza & Klein, 2000). Klein and Mannuzza 
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(1991) concluded that about 30% of children diagnosed with ADHD will still 
demonstrate ADHD at age 18, and about 8% will continue to demonstrate 
ADHD at 26 years of age. However, clinical experience suggests that most per- 
sons with this diagnosis in childhood continue to demonstrate significant 
impairment as a result of persistent ADHD symptoms (Levin et al., 2003). 
Unfortunately, prevalence rates of adult ADHD have not been obtained in 
large community surveys such as the National Comorbidity Study (NCS) 
(Kessler et al., 1994) or the Epidemiologic Catchment Area (ECA) Study (Regier 
et al., 1990). 

A variety of studies have demonstrated an association between ADHD 
and alcohol dependence and other SUDS. For example, elevated rates of child- 
hood ADHD have been found among various groups of person with DUDs 
(Eyre et al., 1982). Furthermore, Wood and colleagues (1983) found that 33% of 
persons with alcohol dependence seeking treatment had residual attention 
deficit disorder. 

The most common pharmacotherapies for ADHD are stimulant medica- 
tions, particularly methylphenidate, dextroamphetamine, and pemoline. Sev- 
eral studies have shown that these medications are highly effective in increasing 
attentiveness, reducing hyperactivity and destructive behavior, and improving 
classroom behavior and academic performance (King & Ellinwood, 1997). How- 
ever, methylphenidate and dextroamphetamine are classified as schedule I1 
medications by the Drug Enforcement Administration (DEA), thus indicating a 
high potential for abuse of these medications. Because of the abuse potential of 
the stimulant medication, some authors have concluded that their risks may 
outweigh potential benefits in some persons, such as some persons with DUDs 
(Brady et al., 1999). Other medication side effects may also limit the use of stim- 
ulant medications. For example, stimulants cannot be easily used late in the day 
or in the evening because of their activating effects, and they may have adverse 
effects on mood (King & Ellinwood, 1997). Also, some researchers believe that it 
is common clinical practice to discontinue the use of stimulants during the ado- 
lescent growth spurt to avoid growth retardation (Weiss, 1996). 

Few studies have been conducted involving persons with comorbid 
ADHD and an AUD or DUD, and studies involving adolescent dual diagnosis 
populations are particularly scarce. Riggs et al. (2001) conducted a randomized 
double-blind placebo-controlled trial of the schedule IV stimulant medication 
pemoline in adolescents with a DUD and ADHD. They found that subjects in 
the pemoline group (n=35) had significantly lower hyperactivity scores, but no 
differences in substance use from those in the placebo group (n=34). Some case 
reports suggest that treatment of ADHD with stimulants or with the dopamine 
agonist bromocriptine can lessen substance use (Khantzian, 1983). Conse- 
quently, controversy remains regarding the use of stimulant medications 
among adolescents or adults with AUDs or DUDs. 

A variety of non-stimulant medications have been used to treat ADHD 
with some success, such as tricyclic antidepressants, the antidepressant medica- 
tions bupropion and venlafaxine, the antihypertensive medications clonidine 
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and propranolol, and the noradrenergic medication atomoxitine (Weiss, 1996; 
King & Ellinwood, 1997; Brady et al., 1999; Michelson et al., 2001). However, to 
date, no controlled studies have been conducted involving ADHD in adults or 
adolescents with AUDs or DUDs (Levin et al., 2003). 

Compared to the pharmacologic treatment literature for ADHD, there are 
fewer clinical studies that have assessed psychotherapeutic approaches for per- 
sons with ADHD and an AUD or DUD (Levin et al., 2003). It has been sug- 
gested that psychotherapy for ADHD should address psychoeducation 
surrounding ADHD, SUDS, interpersonal difficulties, low self-esteem, impul- 
sivity, and time management (Brady et al., 1999). However, it has been noted 
that compared with other patients with DUDs, individuals with ADHD may 
have greater difficulties in processing information and may have greater prob- 
lems in sitting through group meetings, which is a common format for addic- 
tion treatment (Levin et al., 2003). Medication and psychotherapy are often 
used concurrently in the treatment of persons with ADHD and an AUD or 
DUD (Levin et al., 2003). 

7. Conclusions 

Co-occurring disorders are the norm rather than the exception among 
adolescents with AUDs. The use of medications for the treatment of this popu- 
lation has increased dramatically in the last ten years, despite the relative 
paucity of empirical evidence to support or refute the safety and effectiveness 
of these treatments. Inadequate data are available in the adult literature to fully 
assess the safety and efficacy of the various treatments of AUDs in combination 
with various comorbid disorders, and the data available are particularly scarce 
in the literature concerning adolescents with these dual diagnoses. This lack of 
data is particularly problematic because treatments that are effective for 
comorbid adults are not necessarily safe and effective for comorbid adoles- 
cents. Studies are clearly warranted to clarify the safety and efficacy of various 
treatments for comorbid adolescents, in the areas listed below: 

1. Studies are warranted to clarify the safety, optimal dose, duration, 
and sequence of treatment of various treatments involving comorbid 
populations of adolescents. 

2. To date, few if any double-blind, placebo-controlled pharmacother- 
apy studies have been conducted for many large populations that are 
comorbid with AUD in adolescents. Controlled studies with these 
populations that are comorbid with alcoholism are clearly warranted. 

3. Longer term treatment studies are warranted to assess the longer- 
term efficacy of various treatments. 

4. Combination medication studies are warranted, such as studies 
involving the use of a psychotropic medication in combination with 
naltrexone or acamprosate. 
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5. Studies assessing the optimal combination of pharmacotherapy in 
combination with psychotherapy are warranted among the popula- 
tions of alcoholics with various comorbid disorders. 

6. Studies are warranted to determine the predictors and interactive 
effects of treatment response. 
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A Brief History and Some Current 
Dimensions of Adolescent Treatment 
in the United States 

Mark D. Godley and William L. White 

1. Introduction 

The development of a national system for treating adolescent substance 
use disorders actually began more than a century ago. In this chapter, we will 
provide a brief history of adolescent substance use and its clinical manage- 
ment, an overview of the state of adolescent treatment system development in 
the United States, describe the characteristics of substance-involved adoles- 
cents entering specialty treatment and the levels of care within which they are 
treated, and discuss how recent research findings are beginning to influence 
clinical responses to alcohol and other drug problems among adolescents. 

A Bvief Histoq of Adolescent Peatment. Growing concerns about "drunkard 
children" in the late eighteenth and early nineteenth centuries fueled mini- 
mum drinking age and temperance education laws, the inclusion of young 
people in cadet branches of recovery-oriented societies such as the Washingto- 
nians and the Ribbon Reform Clubs, and the admission of adolescents into the 
nation's first inebriate homes and asylums (Mosher, 1980; White, 1998). Opiate 
addiction among disaffiliated urban youth garnered early twentieth century 
attention via reports of rising juvenile arrests and the rejection in thousands of 
World War I draftees due to heroin addiction (Musto, 1973; Terry & Pellens, 
1921). Efforts to treat juvenile addiction included hospital detoxification and 
enrolling addicted adolescents in the morphine maintenance clinics that oper- 
ated across the nation between 1919-1924 . During this time approximately 
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7,500 narcotic addicts were registered at the Worth Street Clinic in New York 
City and 743 of these were under the age of 19 (Hubbard, 1920). 

Juvenile narcotic addiction declined in the 1930s and 1940s but rose again 
in the early 1950s. Admissions of persons under age 21 at the two US. Public 
Health Hospitals (narcotics farms) in Lexington, Kentucky and Forth Worth, 
Texas increased from 22 in 1947 to 440 in 1950. In the 1950s, alarm over juvenile 
narcotic use triggered the opening of addiction wards in some urban commu- 
nity hospitals (e.g., Chicago's Bridewell Hospital, Detroit Receiving Hospital, 
and New York City's Manhattan General) and sparked faith-based addiction 
counseling ministries (e.g., St. Mark's Clinic in Chicago, the Addicts Rehabilita- 
tion Center and Exodus House in New York City, and Teen Challenge (Confer- 
ences, 1953; White, 1998). Adolescents and adults were treated in these 
programs together as only one specialized adolescent treatment facility existed 
in the 1950s. 

The opening of Riverside Hospital in New York City in 1952 marked the 
birth of specialized treatment for adolescent substance use disorders. River- 
side's 140-bed facility offered a multidisciplinary staff to provide detoxifica- 
tion; psychiatric and medical evaluation; psychological testing; and an 
inpatient program of therapeutic, educational, vocational and recreational 
activities followed by outpatient visits at community clinics. In spite of its 
"state-of-the-art" status, Riverside was closed in 1961 after a follow-up study 
of former patients documented a 97 percent relapse rate (Gamso & Mason, 
1958). Other mid-century events that influenced the future evolution of adoles- 
cent treatment included the development of "young peoples' meetings" within 
Alcoholics Anonymous and Narcotics Anonymous, the development of modi- 
fied therapeutic communities for adolescents (Jainchill, 1997), and the appear- 
ance of adolescent chemical dependency programs based on the "Minnesota 
Model" (Winters et al., 2000). 

Alarm about polydrug experimentation by adolescents in the 1960s under- 
girded federal and state support for the expansion of treatment services in the 
1970s, but support for specialized adolescent treatment services waned as 
youthful drug experimentation declined in the 1980s (National Institute of Drug 
Addiction [NIDA], 1999). Between the 1960s and mid-80s, the treatment of ado- 
lescent substance use disorders continued to be provided primarily in adult 
substance use units using adult models of treatment. A 1985 federal report on 
adolescent treatment services lamented the lack of treatment programs in the 
US. designed specifically for adolescents (Friedman & Beschner, 1985). 

This situation changed as adolescent experimentation with marijuana, 
LSD, methamphetamine, "club drugs" (MDMA/"ecstasy," GHB, rohypnol), 
and dissociative anesthetics (PCP, ketamine) rose in the 1990s. Between 1991 
and 1999, past year illicit drug use rose from 29% to 42% among high school 
seniors and from 11% to 21% among eighth grade students. National high 
school survey data also revealed high rates of binge drinking (consuming five 
or more drinks in one drinking episode): 15% of 8th graders, 26 percent of 10th 
graders, and 31% of 12th graders (NIDA, 1999). At the height of this surge in 
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drug use (1992-1998), the number of youth admitted to substance treatment in 
the U.S. increased 53% (from 96,787 to 147,899), fueled by marijuana-related 
juvenile arrests and treatment referrals from the criminal justice system (Office 
of Applied Studies [OAS], 2003). 

The resurgence in youthful polydrug experimentation led to a greater 
emphasis on systems of prevention (Drug Free Schools and Community Act- 
1986), early intervention (the proliferation of student assistance programs via 
the National Association of Student Assistance Professionals-1994), an expan- 
sion of public and private programs that specialized in the treatment of adoles- 
cent substance use disorders, and an increase in the number of controlled 
studies evaluating the efficacy and effectiveness of adolescent treatment. This 
surge in treatment and research activity was guided by the collective efforts of 
the National Institute on Alcohol Abuse and Alcoholism, the National Institute 
on Drug Abuse, and the Center for Substance Abuse Treatment. In the opening 
decade of the twenty-first century, the treatment of adolescent substance use 
disorders is transitioning from folk art status to a subspecialty of the larger 
addiction treatment effort. Increasingly it is noted that adolescent treatment is 
becoming a professionalized, and science-guided endeavor (White, Dennis & 
Tims, 2002). 

2. The Adolescent Treatment System 

Adolescents experiencing substance-related problems in the United State 
can be found in multiple health and social service systems. They are served by 
a host of child welfare and juvenile justice youth service agencies, publicly 
funded addiction treatment agencies, private addiction treatment agencies that 
cater to insured and private pay insured families, and by more than one third 
of the juvenile correctional facilities (37%) that provide on-site substance abuse 
treatment (Office of Applied Studies [OAS], 2002). 

More than 145,000 adolescents each year are treated in publicly funded 
addiction treatment programs in the United States (Office of Applied Studies 
[OAS], 2000). The number of adolescent specialty programs and overall adoles- 
cent admissions rose rapidly through the late 1980s and 1990s. A comparison of 
Substance Abuse and Mental Health Services Administration's (SAMHSA) 
national treatment center directories reveals that the number of self-identified 
adolescent specialty programs increased from 2,874 to 4,291 (a 49% increase) 
between 1987 and 2003. The growth of adolescent treatment was not the same 
across different regions of the country. While the number of adolescent spe- 
cialty units actually decreased in seven states between 1987 and 2003, figure 1 
shows that growth occurred across each region of the US., ranging from an 
84% increase in the Pacific Region to only 2% in the New England. 

The 2002 National Survey of Substance Abuse Treatment Services (N- 
SSATS; SAMHSA, 2003) provides a window into the current status of adoles- 
cent treatment in the United States. The survey identified 18,204 institutions 
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Southeastern Region; Alabama, Florida, Georgia, Kentucky, Mississippi, North Carolina, 
South Carolina, Tennessee, Virginia, West Virginia: Mountain Region; Arizona, Colorado, 
Idaho, New Mexico, Montana, Nevada, Utah, Wyoming: Mid-Atlantic Region; Delaware, 
District of Columbia, Maryland, New Jersey, New York, Pennsylvania: New England 
Region; Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island, Vermont: 
Northern Midwest; Illinois, Indiana, Iowa, Kansas, Michigan, Minnesota, Nebraska, 
North Dakota, Ohio, South Dakota, Wisconsin: Southwest Region; Arkansas, Louisiana, 
Okalahoma, Texas: Pacific Region; Alaska, California, Hawaii, Oregon, Washington: 

Figure 1. Increase in Adolescent Treatment Programs from 1987-2003. 

that provide substance abuse treatment services and 13,720 participated in the 
survey. Services to adolescents were provided by 37 '10 of the surveyed facili- 
ties. Adolescent substance abuse treatment services were provided by private 
non-profit facilities (37% survey response rate), private for profit facilities (36% 
responded); local government facilities (42% responded), 167 of 441 state-oper- 
ated facilities (38% responded), federal facilities (8% responded), and tribal 
owned facilities (64% responded). Substance abuse treatment services for ado- 
lescents were more likely to be provided in facilities that offered both sub- 
stance abuse treatment and mental health services (50%) than in substance 
abuse treatment only (33%), mental health services only (34%), or general 
health care facilities (22%). 

Most of what we know about adolescent treatment in the United States 
is based on surveys and studies of the publicly funded programs. Surveys of 
private sector treatment programs documented a dramatic growth in private 
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for-profit addiction treatment during the 1980s but did not segregate data for 
adolescent specialty units (Yahr, 1988). While many private treatment pro- 
grams closed in the early 1990s in the face of an aggressive system of man- 
aged behavioral health care, the private sector continues to provide a 
significant source of specialized adolescent treatment. The most recent data 
on private programs is contained in the National Treatment Center Study 
(NTCS) conducted by the University of Georgia and the Georgia Institute of 
Technology (Roman, Blum, Johnson, & Neal, 2002). 

The NTCS surveyed 400-private programs specializing in addiction treat- 
ment during three waves of data collection between 1997-98 and 2000-01. The 
survey findings revealed considerable institutional turnover in the private sec- 
tor with approximately one fourth of the 1996 programs surveyed closed by 
the 2001 survey. (Roman et al., 2002). The number of private programs provid- 
ing adolescent treatment only remained at four programs between the 1996 
and 2001 surveys; however 38% of the programs offered a separate treatment 
track for adolescents by the 2000-01 survey. For the preparation of this chapter 
Johnson (2003) has contributed several adolescent program findings from the 
NTCS survey results. While the small number of programs specializing in ado- 
lescent treatment should be interpreted with caution, the NTCS survey pro- 
vides a better understanding of current private treatment and allows us to 
compare some dimensions of private programs to publicly funded programs. 

Pvivate Sectov Adolescent Tveatment. Adolescents constitute more than half 
of admissions in only four percent of the 450 private programs surveyed; only 
one percent of private addiction treatment facilities specialize exclusively in 
adolescent treatment. There has been considerable growth in the number of 
private programs treating adolescents (38% of total) but the number of desig- 
nated adolescent beds to total facility beds is actually declining (Johnson, 
2003). Similarly, 40% of publicly funded treatment programs admit adoles- 
cents, with two thirds of these offering a specialized treatment track for adoles- 
cents (OAS, 2003). 

The number of beds devoted to adolescent treatment within private cen- 
ters averages 17 and ranges from 2 to 88. Utilization rates (daily census divided 
by number of beds) for specialized adolescent units ranges between 33% and 
36% within the surveys. The average length of stay within private inpatient 
adolescent specialty units increased from 17.6 days in 1995 to 21.1 days in 2000. 
Daily rates for inpatient treatment ranged from $357-$1045 per day (Roman 
and Blum, 1997; Roman et al., 2002). Payor sources in the specialty adolescent 
programs (when compared to private adult addiction treatment units) have a 
higher percentage of Medicaid reimbursement and charity write-offs and a 
lower percentage of self-pay (Medicaid 45%; Private Indemnity Insurance 2%; 
HMOs 10.2%; POSs-7.5%; Self-Pay 17.5%; and Charity 17.5%) (Johnson, 2003). 

Rejevval Souvce. The primary referral sources of adolescents into private 
specialty treatment are the legal system (36%), schools (34%), and social service 
agencies (29%). In contrast, the primary referral sources for adolescents into 
publicly funded treatment are the: legal system (41%), school/community 
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agencies (22%), and self/family (17%), other substance abuse providers (6%) 
(OAS, 2000). 

Chavactevistics of Clients Enteving Tveatment. While national data is lacking 
on demographic characteristics of adolescents entering private treatment, 
those entering public treatment are primarily male (7O0/0), racially diverse (63% 
Caucasian/non-Hispanic, 15% African American, 11% Hispanic, and 5% other 
races), and range in age from early to late adolescence (25% age 14 or younger; 
75% ages 15-17) (Dennis, Dawud-Noursi, et al, 2002). 

Pvesenting Pvoblems. Adolescents are entering private addiction treatment 
due to dependence upon cannabis (66%), alcohol (34%), cocaine (15%) and 
opiates (6.5%) (exceeds 100% because of multiple drug choices). These find- 
ings compare to the following drug choices for adolescents entering publicly 
funded treatment: cannabis (54%), alcohol (24%), cocaine (2%), opiates (I%), 
and stimulants (3%) (Johnson, 2003; OAS, 2000). Dennis and his colleagues 
(2003) summarized changes in drug of choice characteristics between 1992 
and 1998 adolescent treatment admissions. Especially noteworthy is the rever- 
sal between alcohol as the dominant drug in 1992 (56% of admissions) 
decreasing to 24% of admissions in 1998 while marijuana increased as the 
drug of choice for admissions during this period, from 23% to 54% . Just over 
half (54.5%) of adolescents admitted to private treatment programs have a co- 
occurring psychiatric disorder. Studies of youth admitted to public sector 
treatment programs (e.g, Dennis, Godley, & Titus, 1999) have found higher 
rates of co-morbid problems, e.g., other substance use disorders, internal emo- 
tional disorders (major depression, generalized anxiety, suicidal thoughts or 
actions, traumatic stress disorders), and external behavioral disorders (con- 
duct disorder, attention deficit-hyperactivity disorder), and high rates of vic- 
timization. In terms of prior treatment for substance use disorders, 71% of 
adolescents admitted to private programs compared to 29% of adolescents 
admitted to public treatment have one or more prior episodes of treatment 
(Johnson, 2003; OAS, 2000). 

Levels of Cave. Addiction specialists recommend that placement in a level 
of care (e.g., outpatient, intensive outpatient, residential) should be based on a 
number of presenting characteristics including the adolescent's substance use 
diagnosis/severity, intoxication and withdrawal risk, biomedical issues, psy- 
chological problems, treatment acceptance and resistance, relapse potential, 
environmental risk, legal pressure, and school or vocational pressure (Ameri- 
can Society of Addiction Medicine [ASAM], 1996). Adolescents presenting with 
complex problems across multiple ASAM dimensions are more likely to be 
placed in residential treatment while those with fewer/less severe problems 
are placed in a lower level of care such as outpatient treatment. Levels of care 
provided were not broken out for the adolescent programs within the NTCS 
surveys but public surveys reveal the following adolescent admission pattern 
to adolescent treatment: outpatient (69%), intensive outpatient (11%), long- 
term residential (9%), short-term residential (6%), and detoxification (6%), 
(Dennis, Dawud-Noursi, et al, 2003). Changing reimbursement policies that 
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required greater justification for costlier treatment and the introduction of the 
ASAM Patient Placement Criteria (1996) encouraged adolescent treatment 
providers in both the private and public sector to move from providing a single 
level of care (e.g., residential only) to providing multiple levels of care. 

ASAM placement recommendations support the practice of continuing or 
"step down" care in the treatment of substance use disorders (both adult and 
adolescent). Under this plan, a client successfully discharged from residential 
treatment would be referred to a "lower" level of care such as Intensive Outpa- 
tient or Outpatient treatment and so on. 

Tveatment Appvoach. Descriptions of private programs for adolescent treat- 
ment center around a 12-step foundation that involves confrontational group 
therapy, family and individual psychotherapy, and pharmacological adjuncts 
(Johnson, 2003). Funded by SAMHSA's Center for Substance Abuse Treatment, 
Stevens and Morral (2003) provide a description of current best practice 
approaches for ten outpatient, intensive outpatient, and residential treatment 
programs. Unlike private programs the Minnesota Model/l2 step programs 
are likely to be viewed as one of several approaches used with adolescents in 
treatment rather than the foundation of the treatment experience. Social learn- 
ing theory, self-efficacy, social skills training within group and individual treat- 
ment is evident. Cultural appropriateness is frequently mentioned in the 
training and therapeutic approaches in the publicly funded programs, how- 
ever pharmacotherapy, while evident, appears to be used less than in the pri- 
vate programs. The lower use of pharmacotherapy in public programs may be 
due to less affiliation with medical resources than private programs. Whatever 
the reasons for this trend, it is disturbing given the higher rates of co-occurring 
disorders noted in the publicly funded programs. Continuing care services 
exist in public and private programs to the extent that they follow an ASAM 
placement model and make "step down" referrals to less intensive levels of 
care when clients are successfully discharged. The extent to which such trans- 
fers are successful is not fully known but one study indicates a need for greater 
attention to this (Godley et al., 2002). Except to the extent that clients partici- 
pate in mutual aid support groups, long-term disease management strategies 
(e.g., recovery monitoring and support) do not appear to be available in either 
private or public treatment models. 

Tveatment S ta f f .  Staff working in private specialty adolescent units (com- 
pared to staff working in private adult units) are less likely to be in recovery, 
less likely to be a certified counselor, but more likely to have a Master's degree 
and more likely to turnover (29% versus 19% annual turnover). There are no 
comparable national studies of publicly funded facilities regarding treatment 
staff. Although little national information is available on treatment staff qualifi- 
cations and stability in publicly funded programs, McLellan (2003) recently 
reported annual counselor turnover in these programs as high as 50%. High 
rates of staff turnover in publicly funded programs due to low salaries and dif- 
ficult working conditions have also been noted in state evaluation reports 
(Carlson, Deck, & Wadeson, 2001; Northrup & Heflinger, 2000). 
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Summay. Several conclusions can be drawn comparing public and pri- 
vate treatment using the N-SSSATS, TEDS and NTCS data. The overwhelming 
majority of adolescents treated for substance use disorders in the United States 
are treated within the network of publicly funded programs, but the differ- 
ences between public and private treatment (e.g., characteristics of clients, staff 
qualifications and staffing patterns, treatment duration and outcomes) remain 
relatively unexplored. It does appear, from available data, that adolescents 
entering publicly funded treatment are less likely to have had prior treatment 
episodes, but are more likely to be referred from the criminal justice system or 
by self/family referral, and more likely to present with a co-occurring disorder. 

3. From Science to Service 

The past 30 years of adolescent treatment evaluation spans early studies 
that included adolescents (the Drug Abuse Reporting Program (DARP) in the 
early 1970s, the Treatment Outcome Perspective Study (TOPS) in the late 1970s 
and early 1980s, the Service Research Outcome Study (SROS) and National 
Treatment Improvement Evaluation Study (NTIES) that extended into the 
1990s. All of these studies evaluated adolescents as a small subset of the larger 
treatment population. Over the past 15 years increased attention to adolescent 
treatment evaluation and research has resulted in a host of adolescent-specific, 
longitudinal outcome studies and randomized clinical trials (Hser, Grella, 
Hubbard et al., 2001; Brown et al., 2001; Williams & Chang, 2000; Deas & 
Thomas, 2001; Muck et al., 2001). While not perfect, the recent generation of 
studies are methodologically more rigorous than their predecessors. The 
cumulative effect of these studies has been a growing body of scientific knowl- 
edge that is slowly influencing funding policy and practice. Considerable 
efforts are underway by various federal agencies, scientific committees, and 
professional associations to forge an evidence-based system of adolescent treat- 
ment. Led by the National Institute on Alcoholism and Alcohol Abuse, the 
National Institute on Drug Abuse, the Robert Wood Johnson Foundation, and 
the Center for Substance Abuse Treatment each of these national organizations 
have funded major initiatives designed to improve clinical practice. 

With increasing frequency treatment provider associations (e.g., The 
National Association of Addiction Treatment Providers), trade publications 
(e.g., The Counselov) and provider agencies across the country are exploring the 
practical implications of available scientific studies. Some of the most signifi- 
cant of these findings (for reviews, see Deas and Thomas, 2001; Muck, et al., 
2001; Williams & Chang, 2000; Winters, 1999) and their implications for clinical 
practice include the following: 

Eavly Age of Onset. A significant factor affecting adolescent substance use 
disorders and their treatment is the lowered age of onset of alcohol and other 
drug use (White, 1999). Several recent studies have documented progressive 
declines in the age of substance use initiation during the second half of the 
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twentieth century (Presley, Meilman, & Lyerla, 1991; Dennis, Babor, Roebuck, 
& Donaldson, 2002; National Institute on Drug Abuse, 1999; Substance Abuse 
and Mental Health Services Administration, 1999). A tri-generational study of 
those born before 1930, between 1930 and 1949, and after 1949 found a progres- 
sive decline in the age of onset of regular alcohol consumption and a parallel 
increase in the probability of developing an alcohol-related problem before age 
25 (Stoltenberg, Hill, Mudd, Blow, & Zucker, 1999). Lowered age of onset of 
drug use is particularly prominent among juveniles entering the criminal jus- 
tice system and addiction treatment programs (U.S. Department of Justice, 
1994). In a national study of the treatment of adolescent substance use disor- 
ders, 80% of the 600 youth admitted to the study began regular substance use 
between the ages of 12 and 14 (Dennis, Titus, et al., 2002). 

Concern about lowered age of onset of substance use springs from stud- 
ies suggesting that precocious drug experimentation is related to: juvenile 
offending and school failure (Fergusson, Lynskey and Horwood, 1996), risk of 
adult alcohol dependence (Chou and Pickering, 1992; Grant & Dawson, 1997; 
Dennis, et al., 2000), faster progression of substance-related problems (Kreich- 
baun & Zering, 2000), greater problem severity (Chen & Millar, 1998; National 
Institute on Alcohol Abuse and Alcoholism, 2003), increased health risk behav- 
iors (DuRant, Smith, Kreiter, and Krowchuk, 1999), greater medical and psychi- 
atric comorbidity (Fergusson, Lynskey and Horwood, 1996; Warren, et al, 1997; 
Sobell, Sobell, Cunningham, & Agrawal, 1998), and increased risk of future 
alcohol-related accidents and violence (Hingson, Heeren, Jananka, & Howland, 
2000; Hingson, Heeren, & Zakocs, 2001). There is also evidence suggesting that 
early age of onset may be linked to poorer treatment outcomes (Keller, Lavori, 
Beardslee, Wunder, & Hasin, 1992; Kessler, et al., 2001; Chen & Millar, 1998). 

In summary, the evidence suggests that decreased age of onset leads to 
increased risk of a subsequent substance use disorder, increases in the develop- 
mental speed and severity of substance-related problems and compromises 
treatment outcomes. The practical implications of this research auger for the 
need to intensify prevention programs as well as youth-oriented outreach and 
early intervention programs. Realization of the risks associated with preco- 
cious substance use has contributed to the development of a growing national 
network of school-based student assistance programs and the development of 
more effective youth screening instruments and brief interventions. In 2003 the 
Center for Substance Abuse Treatment (CSAT) funded 22 adolescent grants to 
implement standardized screening, assessment and brief treatment for low 
problem severity youth to test the effectiveness of an early intervention model. 

Couvse and Outcome. There is growing evidence that adolescent substance 
use disorders can appear as transient or chronic problems. Where the former 
are amenable to resolution through maturation or relatively brief intervention 
(Temple and Fillmore, 1985-86), the latter constitute problems characterized by 
escalating severity and prolonged duration. In the recently completed 
Cannabis Youth Treatment (CYT) study of outpatient interventions, 41% of 
adolescent participants diagnosed with cannabis abuse or dependence 
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reported they had failed prior attempts to stop drug use, 25% had prior 
episodes of formal treatment, and 33% were re-admitted to treatment during 
the year following their treatment in the CYT study (Dennis, et al, 2000). Those 
suffering more chronic substance use disorders can be distinguished by greater 
personal vulnerability (e.g., lower age of onset, family history of addiction), 
greater medical and psychiatric co-morbidity, and less personal, family and 
social assets to support recovery and resolve problems (Babor et al., 2002). This 
suggests the need to differentiate these two populations and to develop inter- 
vention modalities more appropriate for this high problem severity/duration 
group. Interventions for the latter will likely address a broad spectrum of prob- 
lems and involve interventions of greater intensity and duration. 

Other problems of youth and families interact (as causes and conse- 
quences) of adolescent substance use disorders to compromise clinical out- 
comes. Unfortunately, co-morbidity is the norm among adolescent admissions 
to treatment (Hoffmann, Mee-Lee, and Arrowood, 1993; Hser, et al., 2001). Of 
the 600 adolescents admitted to the CYT study, 95% reported one or more (83% 
had three or more) other problems, e.g., alcohol use disorders, other substance 
use disorders, internal emotional disorders (major depression, generalized 
anxiety, suicidal thoughts or actions, traumatic stress disorders), external 
behavioral disorders (conduct disorder, attention deficit-hyperactivity disor- 
der), victimization, and violence (Dennis, et al, 2000). These findings reinforce 
the need for multidimensional screening and assessment procedures, and the 
need for multi-disciplinary, if not multi-agency intervention models that can 
provide an integrated response to adolescent clients who present with multi- 
ple, co-occurring problems. 

Engagement. The earlier noted roles of courts, schools and parents in the 
referral of adolescents to treatment suggest that most adolescents enter treat- 
ment under coercive influences. Voluntarily engaging adolescents and eliciting 
positive involvement of those coerced to treatment is a considerable challenge. 
Findings from the DATOS-A studies suggest that such engagement and 
involvement is enhanced by building rapport between the adolescent and the 
service team, enhancing the adolescent's confidence in his or her ability to 
change and encouraging and strengthening the adolescent's commitment to 
change (http://www.datos.org). Outreach services (e.g., home visits) and case 
management services have also been found to exert a positive influence on 
treatment engagement and retention (Szapocznik et al., 1988; Henggeler, Bor- 
duin, Melton et al., 1991; Godley et al., 1994; Garner, Godley & Funk, 2002). 

Vaviability of Tveatment Effectiveness. All treatment programs are not the 
same. Friedman and Glickman (1986) conducted one of the first studies that 
attempted to link clinical outcomes to characteristics of particular treatment 
programs. They found that programs with the best clinical outcomes: a) treat 
a larger number of adolescents, b) have a larger budget, c) use evidence- 
based therapies, d) offer specialized educational, vocational, and psychiatric 
services, e) employ counselors with two or more years experience working 
with adolescents, f )  offer a larger menu of youth-specific services (e.g., art 
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therapy, recreational, and other prosocial activities and services), and g) are 
perceived by clients as empathic allies in the recovery process (Friedman and 
Glickman, 1986). 

Lack of Theovetical Supeviovity. No theoretical model or clinical protocol of 
adolescent treatment has proven itself superior to others in the treatment of all 
adolescent substance use disorders. While some reviews attributed slight supe- 
riority to family therapies (Williams & Chang, 2001) more recent randomized 
trials have not shown a clearly superior treatment approach for substance- 
involved adolescents (Dennis, et al, in press). In the absence of superior out- 
comes for a particular model, communities may be encouraged to develop a 
menu of early intervention, treatment, and post-treatment recovery support 
services that meet other criteria, e.g., cultural viability, cost-effectiveness. 

Post-tveatment Functioning. Following treatment, most adolescents are pre- 
cariously balanced between recovery and reactivation of substance use and 
related problems. The percentage of treated adolescents in stable recovery 
erodes in the years following treatment while others who relapsed and contin- 
ued to use relatively early after treatment move into stable recovery in the 
years following treatment (Brown, A'Amico, McCarthy, and Tapert, 2001). Also 
noteworthy is the relatively low percentage of treated adolescents who partici- 
pate in professionally directed aftercare groups or mutual aid groups such as 
Alcoholics Anonymous (AA) or Narcotics Anonymous (NA) relative to adults 
(Godley, Godley, & Dennis, 2001; Donovan, 1998). Recovery mutual aid groups 
can help support long-term recovery following primary treatment (Hoffman 
and Miller, 1992; Hoffman, et al, 1993), but they suffer from low post-treatment 
affiliation and high attrition rates. These findings suggest the need for more 
formalized programs of continuing care, the creation of more indigenous, 
youth-specific recovery support groups, and more active linkage to such 
resources during the treatment process. 

Post-tveatment Suppovt. Post-treatment monitoring and recovery support 
services can enhance the stability and durability of recovery, however, there is 
little evidence from controlled studies to support this clinical and correlational 
observation (Donovan, 1998). In practice, step-down continuing care is recom- 
mended by ASAM and is considered to be standard practice. Retrospective 
studies of statewide datasets (Godley et al., 2003) as well as prospective follow- 
up studies of post residential functioning and services (Godley, Godley, & Den- 
nis, 2001) suggests that the actual rate of linkage to a continuing care service 
within 90 days of discharge from residential treatment is less than 40 percent. 
These findings suggest the need for improved approaches to step-down care 
linkage. Assertive continuing care approaches that shift the responsibility for 
continued contact from the client to the treatment professional and involve 
extended telephone follow-up and/or home visits for monitoring, recovery 
education, support, and early re-intervention are currently being tested. In a 
randomized study of adolescent post-residential continuing care services, 94% 
of an assertive continuing care (ACC) group received monitoring and other 
continuing care services compared to 54% of the "usual continuing careU(UCC) 
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group. During a 90 day continuing care test phase the median number of face- 
to-face contacts for the ACC group was 10 compared to 2 for the UCC group. 
At the end of the active continuing care phase, 52% of ACC group members 
were still abstinent from marijuana compared to 32% in the UCC group (God- 
ley, Godley, Dennis, Funk & Passetti, 2002). Organizing post-treatment recov- 
ery support services within the adolescent's natural environment (e.g., 
recovery home rooms, in-school recovery meetings, recovery schools) also 
offers promise for preventing relapse and boosting post-treatment recovery. 
More research is needed to evaluate proactive continuing care and recovery 
management to strategies to determine if this approach results in long-term 
improved clinical outcomes and a better stewardship of community resources 

Post-tveatment Envivonment. Peer group, social networks, and family envi- 
ronment have high salience to most adolescents. It is, therefore, not surprising 
that treatment outcome is heavily influenced by the adolescent's post-treat- 
ment family and social environment. Adolescents who experience major 
relapse experience higher rates of parental substance use and family conflict 
and a higher density of drug users in their post-treatment social milieu (Hoff- 
man, et al, 1993; Brown et al., 2001; Godley et al., in press). This suggests the 
need for models of intervention that can alter these family and peer environ- 
ments. Few treated adolescents completely change their social networks. 
Future research is needed to find ways to lessen the risk in the adolescent's 
recovery environment. Additionally, creative methods of working with the 
adolescent's peer network are also needed. For example, is it possible to recruit 
close using peers into treatment as well as the primary client? Could one or 
more close peers be enlisted to attend recovery support meetings to assist the 
primary client? Finding new ways to work with the adolescent's social and 
peer networks is an outstanding need to further support and maintain treat- 
ment gains experienced during treatment. 

4. Summary 

Resources for the treatment of adolescent substance use disorders have 
increased over the past century in tandem with the increased visibility and cul- 
tural alarm regarding adolescent substance-related problems. The United 
States now has a multi-branched and growing system of adolescent treatment 
services that spans public and private sectors and offers services in both spe- 
cialty and non-specialty service settings. Most adolescents are entering treat- 
ment due to alcohol and/or cannabis-related problems (and, to a lesser degree, 
other illicit drugs), but present with a wide array of co-occurring problems and 
obstacles to recovery. Multiple levels of specialized care are available but most 
adolescents being treated via outpatient counseling. The number and method- 
ological rigor of adolescent treatment outcome studies have increased dramati- 
cally in recent years. The findings of these studies suggest the need for earlier 
systems of problem identification and intervention, a model of sustained 
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recovery support for adolescents presenting with high problem severity and 
complexity, and sustained interventions with the adolescent's post-treatment 
family and social environment. In the opening decade of the twenty-first cen- 
tury, the treatment of adolescent substance use disorders is itself maturing into 
a professionalized and science-guided service arena. 
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Evidence-Based Cognitive-Behavioral 
and Family Therapies for Adolescent 
Alcohol and Other Substance 
Use Disorders 

Yifrah Kaminer and Natasha Slesnick 

Although the research on adolescent substance abuse treatment is increasing, it 
still lags far behind that of adults. In comparison to over 1,000 alcohol treatment 
outcome studies with adults (Miller et al., 1995), Williams and Chang (2000) were 
able to locate and review only 53 empirical studies investigating the relative 
effectiveness of treatments for adolescents. Family Therapies (FT) and Cognitive 
Behavioral Therapy (CBT) has demonstrated repeatedly to be effective in ran- 
domized trials since the 1970s for adult alcohol and other substance use disor- 
ders (AOSUD). CBT has been an active ingredient in a variety of intervention 
conditions including FT. In comparison, while the evidence supporting FT and 
CBT use either independent or jointly in youth is promising, controlled clinical 
efficacy and effectiveness trials have only begun to emerge in 1990s. 

Latest innovations in the management of treatment protocols for adoles- 
cent AOSUD and the recent completion of several randomized clinical trials 
examining manualized FT and CBT, have established the empirical support for 
these approaches in youth (Dennis et al., in press; Kaminer et al., 2002; Liddle, 
2002; Waldron et al., 2001). The purpose of this chapter is to review: 1) theoreti- 
cal models underlying FT and CBT, 2) evidence-based literature on FT and CBT 
for AOSUD in youth, and 3) mechanisms and therapeutic processes of FT and 
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CBT associated with change are examined and future research directions and 
treatment implications wrap up the chapter. 

1. Family Therapy Outcome for Adolescent Substance Use Problems 
Theoretical Rationale and History 

Family systems researchers consider the behavior of a person to be best 
understood in terms of the individual's family interactions. According to Jacob 
(1987) the family systems theoretical and methodological perspective has two 
goals: 1) to identify family patterns and processes that are precursors to disor- 
dered behavior, and 2) to integrate this knowledge with the genetic, sociocultu- 
ral and personality factors found to affect the development and perpetuation 
of psychopathology. 

For this review, we will first define family and family treatment. 
Gladding (2000) utilizes the definition of family being "a group of two or more 
persons related by birth, marriage, or adoption and residing together in a 
household" (Statistical Abstracts of the United States, 1991, p. 5). This defini- 
tion is flexible enough to encompass non-traditional family situations, as well 
as divorce or death. In addition, some interventions may involve the family but 
are not considered family therapy (Liddle & Dakof, 1995). These interventions 
might include the family in a psychoeducational intervention but do not focus 
on changing family interactions or relational patterns. To help clarify, Carr 
(2000) summarizes effective family therapy as helping "families clarify com- 
munication, family rules and roles, routines, hierarchies and boundaries; 
resolve conflicts; optimize emotional cohesion, develop parenting and prob- 
lem-solving skills, and manage life-cycle transitions" (p. 42). 

Family systems theory purports that adolescent problem behaviors, 
including substance abuse, running away and other externalizing problems are 
symptoms of maladaptive family interaction patterns (Jacob, 1987). In order to 
understand and address these problems, the therapist must work with the 
entire family to improve family functioning. Even so, given that the individual 
problem is often considered a symptom of broader systemic problems, the ten- 
dency among researchers is still to discuss the individual problem (adolescent 
substance use) as primary rather than the underlying systemic issue of which it 
is a symptom (Carr, 2000). 

Dating nearly thirty years ago, the adult literature has shown that the 
adult alcoholic exhibits unique relationship patterns that are repetitive and 
identifiable and are relevant to the emergence and perpetuation of alcoholism 
(e.g., Steinglass, 1980). The literature continues to show that the family plays a 
role in the development, maintenance and recovery from substance use disor- 
ders (Hops et al., 1996; Stanton, Todd & associates, 1982). This research on fam- 
ily factors that influence addiction has been influential in developing 
intervention strategies for distressed marriages and family situations. 
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Adolescent and Family Reseavch. Few interactional process studies have 
been completed with adolescents who are alcohol or drug addicted and their 
families. Those involving family-based treatments are even fewer with Stanton 
and Shadish (1997) identifying nine studies. 

Family-based treatment approaches for adolescents have derived prima- 
rily from theories of family functioning and clinical experience rather than as 
an outgrowth of empirical study (Bry, 1988). However, researchers have 
observed unique family characteristics associated with adolescent substance 
use supporting the utility of including the family in intervention efforts. As 
children develop into adolescence other influences (e.g., peer) increase, but the 
family remains the major agent of socialization (Gecas & Seff, 1990). Parenting 
practices and psychopathology have been associated with adolescent alcohol 
and drug use. Poor parental monitoring and inconsistent discipline have been 
identified as key parenting practices related to negative child outcomes includ- 
ing substance use (e.g., Forehand, Miller, Dutra, & Chance, 1997). Parental 
depression, anxiety, substance use and stress is associated with substance use 
disorder, depression and conduct problems among youth (e.g., Downey & 
Coyne, 1990; Hops et al., 1996). 

Even though the importance of the family in the socialization and devel- 
opmental process of children has been noted, the family is not the only vehicle 
for healthy socialization. There are some situations in which working with the 
family may not be possible or advisable. For example, some researchers argue 
that running away may be a fundamentally healthy reaction to a pathological 
situation (Adams & Adams, 1987), that life on the streets may be perceived as 
more safe than life at home. In these and similar situations, substance use and 
related problem behaviors might be best addressed outside the family context. 

Many note that even with an increase in the focus on family therapy with 
substance abusing youth, many studies lack the methodological rigor to allow 
definitive statements regarding the efficacy or effectiveness of family therapy 
(Liddle & Dakof, 1995). Cottrell and Boston (2002) note small sample sizes, 
wide age ranges and a lack of true randomization. Some family treatments are 
not specified, and control groups are not feasible treatments. Few studies con- 
duct follow-up assessment past the post-treatment evaluation, and the assess- 
ment measures used do not have strong psychometric support. 

Despite these limitations, several methodologically strong studies are 
available that lend support for a moderate effect of family therapy for individ- 
ual and family change outcomes. Three reviews, Ozechowski and Liddle 
(2000), Liddle and Dakof (1995) and Waldron (1997), in addition to the meta 
analysis by Stanton and Shadish (1997) on controlled clinical trials of family 
based treatments for substance abuse, conclude that family therapy is more 
effective at engaging and maintaining substance abusing adolescents in treat- 
ment and reducing substance use than non family-based interventions. These 
reviewers concluded that studies found no significant difference in the reduc- 
tion of adolescent problem behaviors (other than substance use) or family 
functioning between family and non-family-based interventions at post 
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treatment or follow-up. Proposed reasons for these lack of findings include 
treatment effects, insensitive measurement instruments or lack of significant 
statistical power. 

This section of the chapter will review recent studies that have been pub- 
lished or are in press that evaluated at least one family-based intervention for 
adolescent substance use. Each study reviewed includes a comparison condi- 
tion and random assignment of clients to conditions. Several of these studies 
follow from a programmatic line of research, which will be briefly summarized. 
Many of the earlier studies have been tabled and reviewed elsewhere (e.g., Oze- 
chowski & Liddle, 2000), refer to Table 1 for a summary of recent clinical trials. 

2. Ecologically Based, Family Systems Studies 

Multisystemic Thevapy. Multisystemic Therapy (MST) is described in detail 
(Henggeler et al., 1998) with a review of all MST publications in Henggeler 
(1999). Briefly, the intervention focuses on the individual, family, peer, school 
and social network variables linked with identified problems as well as on the 
interface of these systems (Henggeler, Clingempeel, & Brondino, 2002). Pickrel 
and Henggeler (1996) note the consensus regarding the multidetermined 
nature of substance use which provides the rationale for a multisystemic 
approach. MST views engagement and overcoming family resistance as the 
therapist's and program's responsibility (Pickrel & Henggeler, 1996), and virtu- 
ally all services are provided in the natural environment of the youth and fam- 
ily, and may include up to 60 hours of intervention. 

Recent Studies. Henggeler, Pickrel and Brondino (1999) examined out- 
comes from a randomized clinical trial of MST was compared with usual com- 
munity services through the Department of Juvenile Justice. Youth were 
followed at posttreatment, and 6 and 12 months posttreatment. Although sig- 
nificant treatment effects for substance use were reported at posttreatment for 
those in the MST condition, those findings were not maintained at the 6-month 
follow-up. Youths in the MST condition received 50% fewer days of out of 
home placement at the 6 month followup than those in the service as usual 
condition. No other treatment by time effects (including 12 months posttreat- 
ment) were obtained. 

Henggeler, Clingempeel and Brondino (2002) reported the findings from 
the four-year follow-up of this trial. The study did not obtain significant MST 
effects for reduced property crimes, biological indices of drug use or Internaliz- 
ing and Externalizing behaviors. Self-report indications of substance use at this 
follow-up did not differentiate conditions. However, MST was associated with 
significant reductions in aggressive criminal behavior. The findings for adoles- 
cents with diagnosed substance use problems were not as favorable as 
Henggeler's earlier trials of MST with chronic and violent juvenile offenders 
who did not necessarily have substance abuse problems (e.g., Henggeler et al., 
1992). The authors conclude that treatment fidelity was relatively low and that 
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an increased focus in the intervention on drug use and the promotion of treat- 
ment integrity might improve MST outcomes for substance-abusing adoles- 
cents. The authors called for the study of mediational processes to advance the 
field and themselves examined mediated processes associated with outcome in 
MST (Huey et al., 2000). 

Bvief Stvategic Family  Thevapy. Jose Szapocznik and his colleagues, through 
a series of clinical research studies over the past thirty years, have refined the 
Brief Strategic Family Therapy (BSFT) approach for Hispanic families with 
behavior problem youth. The approach draws upon the structural orientation 
of Minuchin (1974) and the strategic approach of Haley (1976) and Madanes 
(1981) and is manualized (Szapocznik, Hervis, & Schwartz, 2002). Research has 
shown positive impact of BSFT on adolescents with problems pertaining to 
conduct, delinquency and drug and alcohol use (e.g., Santisteban et al., 1997; 
Szapocznik et al., 1986). 

Recent Studies.  Santisteban et al. (2003) randomly assigned participants (N 
= 126) to BSFT or group therapy, both offered once weekly in the office (range 4 
to 20 weeks). Substance use was not required for inclusion in the study, 
although 52% of participants reported either alcohol (35%) or other drug use 
during the past month. Findings showed that BSFT was more efficacious than 
group therapy for all three of the presenting problems-conduct problems, 
peer-based delinquency, and self-reported drug use using both parent and 
youth reports. Results showed, however, that BSFT was no more effective in 
reducing alcohol use than the group treatment condition. Additionally, BSFT 
was more efficacious than group therapy in improving family functioning, the 
hypothesized mediator of behavior change in BSFT. Although this study had 
several strengths, including the use treatment adherence manual and checklist, 
random assignment, a relatively large sample, the study analyses were not 
based on an intent to treat model and outcome was assessed only at posttreat- 
ment which does not allow conclusions to be drawn regarding treatment effec- 
tiveness once treatment attendance has stopped. 

Mult id imensional  Family  Thevapy. Multidimensional family therapy 
(MDFT) is an outpatient, family-based treatment developed for multiproblem 
youth (Liddle, 1999) that has been tested and developed since 1985 in random- 
ized clinical trials and treatment development and process studies (Liddle, 
1999). A manual is available (Liddle, 2001) and other versions of the manual are 
available that vary by treatment length, treatment intensity, intervention (home 
vs. clinic) and inclusion of adjunct treatment methods. MDFT targets the multi- 
ple ecologies of adolescent development and the circumstances and processes 
that continue problem behavior including substance use (Liddle, 2001). 

Recent Studies.  Liddle et al. (2001) randomly assigned 182 marijuana and 
alcohol-abusing adolescents to one of three treatments: MDFT, Multifamily 
Education Group or Adolescent Group Therapy. Youth were followed at post- 
treatment and 6 and 12 months posttreatment. Youth showed improvement in 
all three treatments with MDFT showing the greatest improvement overall on 
measures of drug use, grade point average, and family functioning. Even at 
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one year follow-up, youths assigned to MDFT showed continued improve- 
ment in school performance and family functioning and these youth main- 
tained their substance use reduction at both 6 and 12 months. 

In another study, Liddle, Dakof, Turner, and Tejeda (in press) randomly 
assigned 224 youth to MDFT or individual Cognitive Behavioral Therapy. 
Treatment integrity ratings were completed and follow-ups included posttreat- 
ment and 6 and 12 months. The sample of youth were reported to be urban, 
low-income, primarily African-American (72%), with significant co-morbidity 
and family dysfunction. Both treatments were efficacious with youths showing 
reduced drug use, externalizing and internalizing problems from intake to ter- 
mination. However, those assigned to MDFT continued to show improvements 
up to 12 months posttreatment while improvement leveled off for those 
assigned to Cognitive Behavioral Therapy. Thus, it appears that the difference 
between the two efficacious treatments is that MDFT was able to retain the 
effects of treatment beyond the treatment phase. Although this study had a 
20% treatment refusal rate, one strength of this work is that the referred sample 
was dually diagnosed from disadvantaged backgrounds, suggesting that each 
approach is effective in working with this challenging group. 

Behavioval Family Systems Tveatment. Functional Family Therapy (FFT; 
Alexander & Parsons, 1982), is a multisystemic approach that integrates and 
conceptually links behavioral and cognitive intervention strategies to the 
ecological formulation of the family disturbance. Similar to other behavioral 
family systems models, problems with drugs are viewed as behaviors which 
occur in the context of and have meaning for family relationships. It was ini- 
tially developed and empirically supported for crisis intervention with juve- 
nile offenders, including runaway adolescents, and their families 
(Alexander, 1971). 

Recent Studies. One study found that FFT can lead to positive synergistic 
outcomes when combined with other individually based approaches. Waldron, 
Slesnick, Brody, Turner and Peterson (2001) compared FFT, individual cogni- 
tive behavioral therapy (CBT), a joint combination of FFT and CBT, and group 
psychoeducational therapy. Adolescents (N = 114) were randomly assigned to 
one of the four conditions and were followed at 4 and 7 months. At 4 months, 
youth showed significant reductions of marijuana use in the FFT and joint FFT 
+ CBT intervention. At 7 months the joint and group therapy conditions 
showed significant reductions in use. The authors concluded that all interven- 
tions demonstrated some degree of treatment efficacy with differences only in 
the speed in which changes emerged and in the maintenance of change over 
time. Overall, the findings supported the efficacy of family-based treatment for 
both short and longer term changes. However, this study only analyzed 
youth's marijuana use even though youth were not recruited for primary mari- 
juana abuse. Also, those in the joint treatment condition received twice the 
number of treatment contact hours as those in the other treatment conditions, 
limiting conclusions that can be drawn regarding the relative effectiveness of 
the joint condition compared to other conditions. 
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3. Behavioral Family Treatment 

Behavioral family treatment (BFT) is not usually considered a family sys- 
tems approach (Gladding, 2002). This intervention is based upon the theoreti- 
cal foundations of behavioral therapy that all behaviors are learned and 
maintained by environmental consequences. Thus ineffective behaviors, 
including those between family members, can be extinguished and replaced 
with new behaviors. 

Recent Studies.  Azrin et al. (2001) evaluated the effectiveness of BFT com- 
pared to individual cognitive problem solving in a sample of adolescents who 
were dually diagnosed with conduct disorder and substance dependence. The 
primary intervention included behavioral contracting, stimulus control, urge 
control and communications training. Followup was completed at post treat- 
ment and at 6 months posttreatment and independent raters coded treatment 
fidelity. Results showed that both interventions were equally effective at the 
follow-up points in reducing the frequency of alcohol and illicit drug use and 
reducing conduct problems, depression and increasing problem-solving, life 
satisfaction and satisfaction with parents. This study had several strengths 
including a viable comparison condition, equal duration and frequency of ses- 
sions between the two treatment conditions, treatment reliability and validity 
measures, and standardized self-report and objective measures. However, the 
sample size was small, making conclusions regarding differences or lack of dif- 
ferences suspect as they may be attributable to lack of sufficient power given 
group heterogeneity. 

4. Summary of Family Therapy 

Seven randomized trials which evaluated substance use outcomes were 
reviewed. All studies showed significant pre to posttreatment reductions in 
substance use for the family-based intervention utilized. Findings were prima- 
rily for illicit drug use including marijuana and cocaine (Henggeler et al., 2002), 
marijuana alone (Waldron et al., 2001), and marijuana, alcohol and hard drugs 
(Azrin, 2001, Liddle et al., 2001; Liddle et al., in press). Two studies examined 
alcohol use specifically among the substances used at outcome (Azrin et al., 
2001; Santisteban et al., 2003). Although earlier work showed that alcohol use 
was differentially and significantly impacted by the family intervention (Azrin, 
1994a), Azrin et al. (2001) found no impact of either behavioral family therapy 
or individual cognitive therapy on alcohol use. Santisteban et al. (2003) also 
showed no differential impact of BSFT on alcohol use compared to group ther- 
apy. To date, conclusions regarding the effectiveness of family therapy for ado- 
lescent problem drinkers are difficult to make because of the void of treatment 
effectiveness studies with this population. 

The long-term effects of family therapy for adolescent substance use are 
listed as one of the unknowns in Ozechowski and Liddle's review (2000). 
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Only one study reports findings beyond 12 months (Henggeler et al., 2002). 
However, several recent studies (Liddle et al., 2001; Liddle et al., in press; 
Waldron et al., 2001) suggest that substance use outcomes not only endure 
but continue to improve up to 7 and 12 months compared to the control con- 
ditions. Those findings combined with similar findings from earlier studies 
(Friedman, 1989; Henggeler et al., 1992; Szapocznik et a1.,1986) provide sup- 
port to the powerful effect of family therapy to intervene in the substance use 
trajectory during adolescence. 

Results from the studies reviewed here provide further support for 
prior findings that family therapy may be especially effective at reducing 
related problems including low school attendance and poor scholastic per- 
formance (Henggeler, Pickrel, & Brondino, 1999; Liddle et al., 2001), arrests 
and aggressive behavior (Henggeler, Clingempeel, & Brondino, 2002), inter- 
nalizing and externalizing problems (Liddle et al., in press) conduct prob- 
lems and peer based delinquency (Santisteban et al., 2003). Observer and self 
report ratings of family functioning, considered a mechanism of change in 
family therapy, has shown differential improvement (Liddle et al., 2001; San- 
tisteban et al., 2003). 

Perhaps ironically, the inclusion requirement for family therapy to 
involve more than one person (with the exception of unilateral family therapy) 
does not represent a limitation of the approach. In fact, Stanton and Shadish 
(1997) concluded that family therapies, compared to other approaches for treat- 
ing substance abusers showed relatively higher rates of engagement and reten- 
tion. Recent studies continue to show this trend (Donohue et al., 1998; 
Henggeler et al., 1999, 2002; Liddle et al., 2001) although several other studies 
showed comparable rates of engagement and retention in non-family based 
interventions (Azrin et al., 2001; Liddle et al., in press; Santisteban et al., 2003; 
Waldron et al., 2001). As Ozechowski and Liddle (2001) conclude, these data 
suggest that alternative manualized, empirically validated treatments can also 
be successful at engaging and retaining youth and their families, utilizing 
assertive recruitment strategies. 

In summary, this brief review provided an overview of empirically-based 
and manualized interventions commonly utilized with adolescent substance 
abusers. Recent developments in family-based treatment for adolescent sub- 
stance abuse continue to build support for the efficacy of family therapy. For 
example, to facilitate the process of integrating family therapies into commu- 
nity settings, MST (Henggeler, Pickrel & Brondino, 1999), MDFT (Liddle et al., 
2002) and BSFT (Robbins, Bachrach, & Szapocznik, 2002) are beginning to focus 
on transportability of these interventions into community-based programs. 
Family studies are including cost benefit analyses such as in the Cannabis 
Youth Treatment experiment (Dennis et al., 2002). Research continues to evalu- 
ate mechanisms of change (e.g., Huey et al., 2000; Schmidt, Liddle, & Dakof, 
1996) which, supported by process studies, can further illuminate family 
change beyond self-report mechanisms. These exciting developments continue 
to pave the way for future research. 
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5. Cognitive Behavioral Therapy 

5.2. Theoretical Models Underlying CB Intervention Approaches 

Cognitive-behavioral intervention approaches are varied, with most 
approaches integrating strategies derived from classical conditioning, oper- 
ant, and social learning perspectives. Each of these perspectives view sub- 
stance use and related problems as learned behaviors that are initiated and 
maintained in the context of environmental factors. Yet, experimental research 
within each theoretical perspective has focused on unique aspects of sub- 
stance use behavior, resulting in the development of distinct interventions 
techniques that are often combined into a multicomponent cognitive behav- 
ioral intervention. (Dimeff & Marlatt, 1995; Monti et al., 1995). Such interven- 
tions typically involve identifying contextual factors, such as the setting, time, 
or place, which may serve as potential "triggers." Strategies to manage urges 
and cravings, once stimulus cues have been identified, may involve tech- 
niques from different learning perspectives, such as self-control, reinforcers 
for competing behaviors, or other coping- skills training. Operant perspec- 
tives view alcohol and drug use behaviors in the context of the antecedents 
and consequences surrounding the behavior. In addition to the powerful rein- 
forcement associated with the physiological effects of drugs that serve to 
maintain use, reinforcers can also include the reduction of tension, attenuation 
of negative affect, or enhancement of social interactions. Intervention strate- 
gies based on operant learning often include identifying alternative rein- 
forcers that compete with drug use and other applications of contingency 
management (Higgins et al., 1995; Stitzer et al., 1979). The social learning 
model incorporates the influence of environmental events on the acquisition 
of behavior, but also recognizes the role of cognitive processes (e.g., how envi- 
ronmental influences are perceived and appraised) in determining behavior 
(Bandura, 1977; 1986). Within this perspective, substance use can be influ- 
enced through a variety of cognitive and behavioral factors including model- 
ing parents, siblings, or peers, social reinforcement, the expectation of the 
effects of drug use, self-efficacy beliefs about one's ability to refrain from use, 
and physical dependence (Abrams & Niaura, 1987). 

Multicomponent CBT approaches for substance abuse often include such 
components as self-monitoring, avoidance of stimulus cues, altering reinforce- 
ment contingencies, and coping-skills training to manage and resist urges to 
use. Drug and alcohol refusal skills, communication skills, problem solving 
skills, assertiveness, relaxation training, anger management, modifying cogni- 
tive distortions, and relapse prevention are often incorporated to promote 
sobriety (Marlatt & Gordon, 1985; Monti et al., 1989; Monti et al., 1993). Ther- 
apy sessions characteristically include modeling, behavior rehearsal, feedback, 
and homework assignments. Specific targets of change, however, such as nego- 
tiating privileges or identification of contingencies, must take into account the 
age and developmental level of the adolescent. Moreover, many youth may not 
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have had sufficient opportunity to acquire certain social and coping skills nor- 
mally developed during adolescent because of their heavy drug use and com- 
ponents may need to be incorporated to address basic skill deficits. 

5.2. Randomized Clinical Trialsfor Adolescent Substance 
Abuse Treatment 

Early treatment outcome research on cognitive behavioral interventions 
for adolescent substance use disorders, while providing an important impetus 
for later efficacy and effectiveness trials, was limited in a variety of ways. 
Methodological limitations such as small samples, inadequate control or com- 
parison conditions, nonrandomized assignment to treatment, poor measures of 
variables of interest, absence of attrition data, limited descriptions of treat- 
ments, and the absence of treatment manuals and fidelity measures (Catalano 
et al., 1990-91; Kaminer, 2000; Waldron, 1997). Wide variations in selection cri- 
teria, measures of substance use outcome, and number and latency of follow- 
up assessments also characterized the research. The mixed findings in the 
literature likely derived from this methodological variability across studies. 
The emergence of formal randomized controlled trials and field experiments, 
however, has added significantly to the base of empirical support for CBT. 
These recent studies have employed more rigorous designs, with larger sam- 
ples, random assignment, direct comparisons of two or more active treatments, 
improved measures of substance use and other variables, manual-guided inter- 
ventions, and longer-term outcome assessments (Dennis et al., in press; 
Kaminer et al., 1998a; 2002; Kaminer & Burleson, 1999; Waldron et al., 2003). 
These findings, taken together, establish the foundation for the effectiveness of 
CBT for adolescent substance use disorders. 

Azrin and his colleagues (1994a; 199413) conducted two studies compar- 
ing a behavioral intervention to a process-oriented, nondirective (supportive) 
adolescent group therapy intervention. The first study involved a mixed sam- 
ple of adults and fourteen adolescent substance abusers whose average age 
was16 years. The behavioral-therapy condition utilized role-playing, response 
rehearsal, home assignments, and diary keeping. The supportive counseling 
comparison condition involved a process-oriented, nondirective group inter- 
vention. Treatment for each group was delivered for one hour per week for 12 
months. The behavioral treatment was shown to be superior to supportive 
counseling in terms of reducing drug use and drug-related problems at treat- 
ment completion. Azrin and his colleagues followed with a replication study 
involving adolescents only (N=26). Analysis of the differential efficacy of these 
interventions revealed that adolescents in the behavioral therapy condition 
reported less frequent substance use than those in supportive counseling and 
had fewer positive urine screens. 

A few studies have also focused on the hypothesized mechanisms of 
change underlying CBT. Most notably, Brown and her colleagues have found 
that among adolescents treated for substance-use disorders, abstainers and 
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minor relapsers were more likely to utilize problem-solving coping strategies 
than were major relapsers (Myers & Brown, 1990a; 1990b). Moreover, coping 
factors have been identified as significant predictors of treatment outcome 
(Myers, Brown, & Mott, 1993). 

Kaminer and his colleagues (1998a) have conducted several studies eval- 
uating a group CBT intervention for outpatient adolescent substance abusers. 
The intervention was originially developed in the context of a patient-treat- 
ment matching study for adults (Cooney et al., 1991; Kadden et al., 1989). In 
this adolescent patient-treatment matching study, youth (n=32) between the 
ages of 13 and 18 years of age were randomly assigned to 12 sessions of CBT or 
to a similar number of interactional group therapy sessions. Youth were all 
dually diagnosed. No patient-treatment matching effects between psy- 
chopathologies (i.e. externalizing, internalizing disorders) and treatment 
modalities (i.e. CBT, Interactional Therapy) were found (Kaminer et al., 199813). 
However, the short-term efficacy of CBT was significant. Adolescents assigned 
to CBT showed a greater short-term improvement than those assigned to inter- 
actional therapy. As in other adolescent treatment-outcome studies, however, 
relapse was a problem for many youth and differences between the groups 
were no longer significant a year later (Kaminer & Burleson, 1999). 

In a larger-scale controlled, randomized trial, Kaminer et al. (2002) com- 
pared the efficacy of CBT to Psychoeducational Therapies (PET) for adolescent 
substance abusers. It was hypothesized that participants in both conditions 
would improve from pretreatment to 3- and 9-month post-treatment follow- 
up, but that youth assigned to the CBT condition would have better retention 
rates in treatment and follow-up and superior short- and long-term outcomes, 
relative to the PET condition. The 88 predominantly dually diagnosed adoles- 
cents were randomly assigned to one of the two 8-week group interventions. 
Participants were between the ages of 13 and 18 years (mean 15.4, SD 1.3 
years), and included 62 males and 26 females. The majority (n=79) were white. 
For older youth and for males, the CBT group showed significantly lower rates 
of positive urinalysis than the PET group at 3-month follow-up. Moreover, self- 
report drug use measures revealed significant improvement from baseline to 3- 
and to 9-month follow-up across conditions. There was also a trend toward 
improvement for adolescents who received CBT at the 3-month follow-up, 
with significant improvement for males and older subjects. Similar patterns 
were not found for PET. Contrary to hypotheses, CBT did not produce any 
long-term differential relapse rate compared to PET, due to an increase in 
relapse among CBT participants at the 9-month follow-up. However, most of 
the participants improved substantially in a variety of domains. The majority 
of the substance-use related problems assessed showed improvements at 3- 
month post-treatment follow-up and continued to improve at 9-month follow- 
up, relative to baseline, regardless of assigned treatment condition. 

Waldron et al. (2003) evaluated the efficacy of individual CBT for youth 
(n=31) who were initially treatment refusers, but later entered treatment as a 
result of a parent-focused engagement intervention. The CBT intervention was 
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the same as in the previous trials (Waldron et al., 2001). Adolescents in this 
study completed an average of five therapy sessions, half the number of ses- 
sions completed by youth in the earlier studies, but were using drugs or alco- 
hol an average of 80.39OI0 of the days in the past 3 month period. CBT was 
associated with a significant decrease in percent days of substance use from 
pre- to pretreatment (F(1, 27) = 9.42, p < ,005). Although reduction in use was 
statistically significant, adolescents' continued heavy use at post-treatment 
suggests that more intensive engagement and intervention strategies may be 
needed to increase the dose of treatment received and enhance the impact of 
the intervention for this difficult treatment-resistant population. 

The Cannabis Youth Treatment (CYT) study was a randomized field 
experiment which compared a total of five interventions, in various combina- 
tions, across four implementation sites (Dennis et al., 2002). The study was 
designed to address the differential efficacy of the treatments implemented and 
the effect of treatment dose on outcome. A total of five interventions were eval- 
uated across the four sites. Two group CBT interventions were offered. Both 
began with two individual motivational-enhancement sessions, followed by 
either 3 CBT sessions (MET/CBT-5; (Sampl and Kadden, 2001) or 10 CBT ses- 
sions (MET/CBT-12; Webb et al., 2002). A third intervention represented a fam- 
ily-based add-on intervention involving MET/CBT-12 plus a 6-week family 
psychoeducational intervention (Hamilton et al., 2002). In addition, a 12-ses- 
sion individual adolescent Community Reinforcement Approach (ACRA; God- 
ley, Meyers, & Smith, 2002), and a 12-week family therapy condition (Liddle et 
al., 2001) were included. The five treatment models were evaluated in two 
arms, in a community-based program and an academic medical center. 
Although all five models were not implemented within treatment sites, the 
replication of the MET/CBT5 intervention across all four sites made it possible 
to study site differences and conduct quasi-experimental comparisons of the 
interventions across study arms. 

Overall, a total of 600 adolescents were randomly assigned to one of three 
interventions. The average age of the adolescents was 16, with 83% male and 
61% Caucasian non-Hispanic. With follow-up rates of 98% at 3 months and 
94% at 12 months, Dennis and his colleagues (in press) reported that all five 
interventions produced significant reductions in cannabis use and negative 
consequences of use from pretreatment to the 3-month follow-up, and that 
these reductions were sustained through the 12-month follow-up. In addition, 
changes in marijuana use were accompanied by reductions in behavioral prob- 
lems, family problems, school problems, school absences, argumentativeness, 
violence, and illegal activity. 

Although not entirely expected, some initial differences were found 
across conditions. For example, the 12-session CBT produced initially poorer 
outcomes, while the CBT plus support produced initially better outcomes, rela- 
tive to the briefer CBT intervention, findings that are inconsistent with a simple 
dose-response relationship. Also, despite considerable support for family inter- 
ventions in the literature, the individual (ACRA) and individual/group 
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(MET/CBT5) behavioral interventions produced better outcomes than the 
family approach (MDFT) in terms of days of substance use at 3 months. Nev- 
ertheless, these initial differences were not sustained, and the best predictor 
of long-term outcomes was initial level of change. In terms of cost effective- 
ness ratio MDFT was found to be higher than the other interventions (French 
et al., 2002). 

5.3. Tveatment Modality: Gvoup vs. Individual Intevvention 

Questions have also been raised as to whether CBT is best implemented 
with groups of adolescents or individually. Taken together, studies conducted 
by the authors and their colleagues provide support for the benefits of behav- 
ioral group therapy, with modest additional support for the efficacy of individ- 
ual CBT in reducing youth substance abuse and related problems in outpatient 
settings. The empirical support for the efficacy of CBT with adolescents is also 
similar to evidence found for treatment studies for adult drinking and drug 
use (Graham, et al., 1996; Kadden et al., 1989; Marques & Formigoni, 2001; 
PROJECT MATCH, 1997; Woody et al., 1983). 

The results of the recent clinical trials for adolescents are particularly 
important because of their enhanced design and methodological features that 
represent significant improvements over previous studies. Although the 
absence of untreated control groups represents a limitation in the recent clinical 
trials, the differential efficacy of treatments across multiple studies provides 
compelling evidence that the reductions in substance use were a direct func- 
tion of the treatments clients received, rather than an artifact of the passage of 
time or involvement in a clinical trial. 

It is important to note, however, that despite the advances of recent clini- 
cal trials over previous studies, none of these interventions sufficiently 
addressed the adolescents' problems. Relapse was a consistent problem for 
youth across studies. In the CYT study, for example, approximately a third of 
the adolescents were in a state of early recovery (i.e., in the community without 
any marijuana use or problems) during the follow-up period, but another third 
of CYT clients received additional treatment during the rest of the year. The 
single best predictor of 12-month outcomes was not baseline client characteris- 
tics or components of the intervention, but whether the adolescent initially 
responded to treatment at 3 months. 

This consistent empirical support of group CBT for substance-abusing 
adolescents stands in contrast to the iatrogenic "Deviant" peer-group effects 
reported for group interventions (Ang & Hughes, 2001; Dishion et al., 1999; 
Dishion et al., 2002). Dishion's publications expressed concern and not an ulti- 
mate judgement against group therapy including youth manifesting antisocial 
behavior. To summarize his position "Based on the studies reviewed, there is a 
reason to be cautious and to avoid aggregating young high-risk adolescents 
into intervention groups. Age of the child and format of the peer aggregation 
may impact the risk of producing negative effects on problem behavior" 
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(Dishion et al., 1999). Research with older adolescents (e.g., high school) has 
shown mixed results (Eggert et al., 1994). 

Neither the CYT study group interventions nor Waldron (2001) and 
Kaminer studies in outpatient settings that included a significant number of 
adolescents with conduct disorders (39%; Kaminer et al., 2002) have experi- 
enced any severe or unmanageable problems conducting group therapy (i.e. 
need to eject subjects, discontinue a session, physical abuse etc).It appears that 
diverse referral sources allow for a mix of adolescents that are manageable in a 
group setting once a clearly communicated and signed behavioral contract for 
ground rules is introduced. Experienced therapists can competently address 
inappropriate behavior and other "trouble shooting" particularly in a manual 
driven treatment. 

A number of features associated with group approaches to treatment may 
facilitate cognitive, affective, and behavioral changes. These factors include the 
realization that others share similar problems, the development of socializing 
techniques, modeling, rehearsal, and peer/therapist feedback. The opportunity 
to try out new behaviors in a social environment and the development and 
enhancement of interpersonal learning and trust may also be influential. Teens 
typically use alcohol or drugs when in the company of other users, and they 
are easily influenced in group settings (Myers & Brown, 1996), group treatment 
has the benefit of mirroring their daily experience. Role-playing, an effective 
component employed in CBT, takes advantage of the group setting by allowing 
the participants to practice scenes of high-risk experience. 

5.4. Mechanism of Change in Cognitive Behavioral Thevapyfov Youth 
and Adults with AOSUD 

Establishing support for CBT is complicated by the wide variations in 
treatment components comprising different CBT models. These variations also 
make the identification of mechanisms of change more difficult. That is, inter- 
vention approaches often include a diverse array of modules and can range 
from those involving a select few components to those with a full complement 
of distinct components. While research aimed at elucidating mechanisms of 
change of therapy process variables associated with adolescent outcomes has 
been virtually nonexistent, researchers have begun to wrestle with the mecha- 
nisms and therapeutic processes of CBT associated with change in adults with 
substance-use disorders (Litt et a1.,2003; Morgentstern & Longabaugh, 2000; 
Maisto et al., 2000;Wilson, 1999). This research may point the way to similar 
research for adolescent substance abuse treatment. 

A central role for cognitive and behavioral coping is the hypothesis that 
deficits in the ability to cope with life stress in general and substance cues in 
particular serve to maintain substance use or lead to relapse. Therefore, all CBT 
packages use a standard set of techniques to teach coping skills that include 
identification of high-risk situations where these skills should be employed 
(Morgenstern & Longabaugh, 2000). It has been suggested that treatment 
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works at least partially through non-specific effects (Wampold et al., 1999). 
Similarly, Wilson (1999), addressed the renewed attention to the "nonspecifics" 
of therapy as mediators of rapid response to CBT. Rapid response to CBT with 
alcohol abusers resulted in 64% of total improvement evident during the first 
four weeks of treatment (Breslin et al., 1997). This pattern appears to be a gen- 
eral phenomenon that might emerge before the presumed specific impact of 
CBT affects the client. Furthermore, rapid response is not limited to any spe- 
cific disorder (e.g. depression, substance use disorders, bulimia nervosa). The 
rapid treatment effect of CBT cannot be dismissed as a placebo or a "nonspe- 
cific" response. CBT quickly becomes significantly more effective than equally 
credible, alternative psychological therapies including interpersonal psy- 
chotherapy for adults (Jones et al., 1993) and youth (Kaminer et al., 1998a) and 
supportive psychotherapy (Wilson, 1999). 

Although little research addressing mechanisms of change associated 
with CBT has been conducted for the adolescent age group, Kaminer and col- 
leagues (199813) were able to identify several active ingredient characterizing 
CBT (i.e., problem solving, identification of high-risk situations, Skills training, 
and role-playing) and discriminate between them and ingredients characteriz- 
ing interactional therapy. However, the efficacy of these components was not 
examined. In other research, Myers and Brown (1990a; 1990b) found that, fol- 
lowing cognitive-behavioral treatment, problem solving coping strategies were 
more likely to be used by adolescent alcohol abstainers and minor relapsers 
than by major relapsers. Coping factors have also been identified as significant 
predictors of treatment outcome (Myers et al., 1993). Research has been chal- 
lenged, however, by the lack adequate measures for assessing pre- to post- 
treatment change in coping skills. 

5.5. Clinical Implications and Futuve Research Divections 

Despite some prominent differences in design and methodology, the 
studies employing different treatment modalities in youth with substance use 
disorders including CBT and FT have reported remarkably similar outcomes. 
Taken together, the findings represent significant developments in treatment 
outcome research. Yet, many of the questions raised in this review are valid 
including the contribution of the 'Placebo-assessment effect," and other "non- 
specific" mediators that might be responsible to the similar results in outcome 
regardless of the specificity of interventions. Future research directions should 
focus on improving short- and long-term outcomes, including maintenance of 
treatment gain in aftercare programs (Kaminer, 2001), examine the transporta- 
bility of CBT into other treatment modalities such as phone (Kaminer ,2003) or 
internet interventions as well as settings such as therapeutic communities, resi- 
dential treatment, juvenile justice system facilities, enhancing motivation/ 
readiness to change, improving engagement strategies, increasing self-efficacy, 
and identifying mechanisms and processes associated with positive change, 
especially for youth with co-morbid conditions. 
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The two most important clinical implications are to determine when 
patients who have not improved will be unlikely to respond to more of the 
same treatment and should have their treatment changed and what alternative 
treatment to implement. Innovative, sequential intervention treatment design 
is needed to address these issues. 
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Assessment Issues in Adolescent 
Drug Abuse Treatment Research 

Ken Winters and Tamara Fahnhorst 

Abstract. Experimentation with alcohol and other drugs (AOD) is commonplace 
among American adolescents. Despite reduction efforts, the use of AOD by adoles- 
cents has increased over the past decade. A number of youth experience significant 
negative personal, societal, economic, and health ramifications, but continue to abuse 
AOD and develop substance use disorders (SUD). Accurate assessment of adolescent 
AOD use is essential in determining the prevalence of SUDS, the development of 
effective interventions, and the implementation of beneficial prevention initiatives. 
Developmental considerations are significant factors in the validity of youth AOD 
assessment and are detailed in this chapter. 

1. Introduction 

Adolescent use of alcohol and other drugs (AOD) is seemingly 
omnipresent and may be part of the "normal developmental trajectory for ado- 
lescents" (Shedler & Block, 1990). The National Institute on Drug Abuse 
(NIDA), in collaboration with Monitoring the Future, reported that despite a 
reduction or stabilization of the use of some drugs, a rise in AOD use among 
American adolescents since 1992 is largely evident (Johnston, O'Malley, & 
Bachman, 2003). Of 43,000 students surveyed, over one-third of eighth graders 
and three-quarters of twelfth graders drank in the past year. In regards to prior 
month usage, 19.6% of eighth graders and 48.6% of twelfth graders reported 
consuming alcohol. 

Ken C. Winters and Tamara Fahnhorst Center for Adolescent Substance Abuse Research, Uni- 
versity of Minnesota, Minneapolis, Minnesota 55455. 



408 IV Treatment 

Beyond experimentation, adolescent AOD use behaviors can progress to a 
substance abuse or dependence disorder. Of 74,000 students surveyed in Min- 
nesota who used AOD over the past year, 13.8% of ninth graders and 22.7% of 
twelfth graders met substance abuse criteria (Diagnostic and Statistical Manual 
of Mental Disorders-IV; DSM-IV; Harrison, Fulkerson, & Beebe, 1998). In this 
same study, 8.2% of ninth graders and 10.5% of twelfth graders met criteria for 
substance dependence. Data from the recent National Survey on Drug Use and 
Health revealed that of 12-17 year olds, eight percent of this extensive epidemi- 
ological sample met criteria for either substance abuse or dependence (Sub- 
stance Abuse and Mental Health Services Administration; SAMHSA, 2001). 

Personal, as well as societal, ramifications of adolescent drug abuse are 
profound. School failure, risky sexual behavior (MacKenzie, 1993), delin- 
quency, incarceration, suicidality (Kaminer, 1994; Shedler & Block, 1990), motor 
vehicle injuries/fatalities (Kokotailo, 1995), and significant health care costs 
(DAWN, 1996) are all highly correlated with adolescent AOD use. Accurate 
assessment of adolescent AOD use is therefore crucial to understanding the 
prevalence, proliferation, and exacerbation of teen substance abuse and ensu- 
ing treatment and prevention initiatives. The following chapter will outline the 
issues surrounding the assessment of adolescent AOD use and substance use 
disorders (SUD). Specifically, the chapter will discuss developmental consider- 
ations of AOD use; the types of instruments in the field; key AOD problem 
severity and psychosocial factors measured by instruments in the field; and 
methods and sources of data collection. 

2. Developmental Considerations in AOD Use Assessment 

Pediatricians and general practitioners have come to understand and 
emphasize the complexities involving the physical health assessment and 
treatment of adolescents. Issues regarding physical, cognitive, and emotional 
development, confidentiality, and emerging reproductive health are factors 
that differentiate adolescent physical health care from child and adult preven- 
tion and intervention initiatives. Like physicians, mental health professionals 
can benefit from applying developmental considerations to the psychological 
domains that pertain to the accurate assessment and treatment of adolescent 
drug abuse and much needed prevention initiatives. 

Unfortunately, the foundation for AOD use disorders is rooted in long- 
standing beliefs centered around adult characteristics; thus, the applicability to 
adolescents has been questioned (Martin & Winters, 1998). Whereas much is 
known about factors involving adult use and SUDS, research reveals that ado- 
lescents manifest behavioral, psychological, and physiological characteristics 
differently than adults (Kaminer, 1991). For example, patterns of use differ 
between the age groups, as does the development of an SUD. We discuss below 
seven significant developmental dimensions of adolescent AOD involvement 
that require attention in the assessment process. 
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2.2. AOD Involvement 

We begin with the important issue of adequately distinguishing normative 
and developmental roles played by drug use in this age group. It is difficult to 
determine when adolescent drug use has negative long-term implications ver- 
sus short-term effects and social payoff. In a strict sense, a "normal" trajectory 
for adolescents is to experiment with the use of psychoactive substances. As 
described in the seminal work by Kandel and colleagues (Kandel, 1975; Yaga- 
muchi & Kandel, 1984), experiences by adolescents with substance use most 
often first take place in a social context with the use of "gateway" substances 
such as alcohol and cigarettes, which are legal for adults and readily available to 
minors. While almost all adolescents experiment with gateway drugs, progres- 
sively fewer of them advance to later and more serious levels of substance use, 
including the use of marijuana and other illicit drugs (Kandel, 1975). Moreover, 
the presence of some abuse symptoms is not all that rare among adolescents 
who use substances, even if not at heavy levels (Harrison et al., 1998). Also, it 
has been observed that moderate alcohol users reveal relatively high rates of 
personal consequences associated with such use (Kaczynski & Martin, 1995). 

Thus, it is important to conceptualize AOD use along a continuum. Cen- 
ter for Substance Abuse Treatment (CSAT, 1999) offers this continuum for 
heuristic purposes: 1) Abstinence; 2) Experimental Use: Minimal use, typically 
associated with recreational activities; often limited to alcohol use; 3) Early 
Abuse: More established use; often involving more than one drug; greater fre- 
quency; adverse consequences begin to emerge; 4) Abuse: Regular and frequent 
use over an extended period; several adverse consequences emerge; 5) Depen- 
dence: Continued regular use despite repeated severe consequences; signs of 
tolerance; adjustment of activities to accommodate drug-seeking and drug use; 
failed attempts to reduce or discontinue use. 

Early, accurate, and ongoing assessment of adolescent AOD use is impor- 
tant in distinguishing typical use from problematic AOD use behaviors. Unfor- 
tunately, there are several factors that make this challenging. Of significant 
concern is the fact that AOD use can progress rapidly from experimentation to 
abuse or dependence for teens. Martin and colleagues (1995) reported that 
some adolescents can be diagnosed with abuse or dependence in as little as 12 
months after their initial use. This is in contrast to adults whereby the develop- 
ment of an SUD typically takes much longer. Furthermore, it has been docu- 
mented that teens often underestimate or ignore severe potential 
consequences. A growing evidence of health outcomes are often minimized 
(Lewinsohn, Rohde, & Seeley, 1996) while teens engage in a risky lifestyle rid- 
dled with significant AOD use that they inaccurately feel they can control 
(Botvin & Tortu, 1988). Other factors that may hinder early assessment include 
the common adolescent that reveal lack of respect for authority, are egocentric, 
and carryout risk-taking behaviors. Moreover, adolescents demonstrate delays 
in social and emotional functioning (Noam & Houlihan, 1990) and may lack 
the necessary insight to accurately report their use of AOD (Winters, 2001). 
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Despite these obstacles, there are several AOD use behaviors that are 
associated with the likelihood of progression toward the end of the AOD use 
continuum. Perhaps none is more predictive than age of onset. It has been 
replicated many times in studies that the earlier the use, the greater likeli- 
hood that an adolescent will progress toward abuse and dependence (Win- 
ters, 1994). Additional important factors to consider include: a) regular use of 
a drug increases the likelihood of development an SUD; b) polydrug assess- 
ment is crucial because the use of more than one drug increases the odds of 
meeting criteria for an SUD for one of the used drugs (Winters, 1994); c) 
preadolescent cigarette use predicts early adolescent marijuana use (Clark, 
Kirisci, & Moss, 1998) and; d) marijuana use during early adolescence pre- 
dicts the progression of involvement with other illicit substances (Kandel & 
Davies, 1996). 

2.2. Abuse and Dependence 

AOD use that goes beyond experimentation and evolves into problem- 
atic involvement is formally delineated by the DSM-IV (1994) into two cate- 
gories: abuse and dependence. Substance abuse is characterized by negative 
health and social consequences whereby one or more of the following are 
endorsed: a) school, home, or work status is compromised; b) substances are 
used in physically hazardous situations (e.g., driving under the influence); c) 
recurrent substance-related legal problems; and d) exacerbation of social and 
interpersonal problems due to AOD use. Whereas abuse symptoms are 
expected to be associated with clinically significant impairment or distress, 
they are meant to occur prior to and fall short of dependence symptoms on a 
severity spectrum. The method is variably successful in fulfilling these inten- 
tions (Martin & Winters, 1998). 

In contrast to abuse, psychological and physiological factors play a sub- 
stantial role in the life of an individual who meets criteria for substance 
dependence. These people continue to use AOD despite significant negative 
psychosocial ramifications while biological factors cause significant health con- 
sequences. Specifically, criteria for dependence is met if an individual meets 
three or more of the following: a) an individual either requires more of a sub- 
stance for a similar effect or experiences a reduction in the effect produced by 
the use of the same amount of a substance (tolerance); b) withdrawal symp- 
toms are experienced (e.g., shakes, dizziness, confusion, etc.); c) larger quanti- 
ties of the substance are taken or it is used for longer periods than intended; d) 
efforts to cut down or control use are unsuccessful; e) substantial amount of 
time is spent getting, using, or recovering from use; f )  leisure activities are 
reduced or eliminated; and g) use of AOD is continued despite the knowledge 
that it may have caused or exacerbated physical or psychological problems. In 
DSM-IV, substance abuse and substance dependence are mutually exclusive, 
and the diagnoses of abuse and dependence are hierarchically arranged (i.e., a 
dependence diagnosis precludes an abuse diagnosis). 
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The applicability of SUD criteria for the adolescent developmental period 
has been called into question (Martin & Winters, 1998). There is evidence that 
symptoms of abuse do not always precede symptoms of dependence, contrary 
to the notion that abuse should be a prodromal category with respect to 
dependence (Martin, Kacyzniski, Maisto & Tarter, 1996). Some adolescents as 
well as adults "fall through the cracks" of the DSM-IV system. That is, some 
individuals meet criteria only for one or two of the seven dependence symp- 
toms (three or more symptoms are required for a diagnosis), and no abuse 
symptoms, and therefore do not qualify for any diagnosis (Hasin & Paykin, 
1998; Pollock & Martin, 1999). These "diagnostic orphans" have been found to 
range from 10-3O0/0 among adolescents in clinical settings (Lewinsohn et al., 
1996; Harrison et al., 1998; Pollock & Martin, 1999). 

In addition to the diagnostic orphans, other questionable applications of 
SUD criteria arise in the assessment of adolescent AOD use. One such applica- 
tion is an important criteria for dependence, tolerance, which appears to have 
low specificity because the development of tolerance for drugs is likely a nor- 
mal developmental phenomena which happens to most adolescents; this is par- 
ticularly the case for alcohol (Chung, Martin, Winters, & Langenbucher, 1991). 
Withdrawal has limited utility because it occurs at very low base rates in the 
adolescent population, even in clinical samples (Martin et al., 1995; Winters, 
Latimer, & Stinchfield, 1999). Also, the criteria for DSM-IV substance abuse pro- 
duces a great deal of heterogeneity because these symptoms cover a broad 
range of problems and only one symptom is required to meet the criteria. 

Nonetheless, the application of formal diagnostic criteria for youth clinical 
samples is necessary in several settings, such as when researchers need to cate- 
gorically describe their study participants in a language familiar to other 
researchers, and when clinicians have to assess and record a valid diagnosis to 
justify the need for treatment. Fortunately, several comprehensive structured 
and semi-structured interviews for evaluating SUDS have been developed for 
use with adolescent populations (CSAT, 1999). Further discussion pertaining to 
the tools utilized in adolescent AOD assessment is outlined later in this chapter. 

2.3. Psychological Benefits 

One factor that may entice adolescents to experiment with AOD involves 
the psychological benefits they may receive from substance use. Social accept- 
ance, elevated mood, recreational enjoyment, and stress reduction are all out- 
comes adolescents may experience from AOD use (Petraitis, Flay, & Miller, 1995). 
An important finding in one study revealed that of these psychological benefits, 
social conformity and mood enhancement were found to be more important to 
adolescents who have a substance use dependence disorder than to those who 
use AOD infrequently (Henly & Winters, 1988). The impact these psychological 
benefits may have on the allurement and exacerbation of AOD use among ado- 
lescents emphasizes the importance of effective prevention and early interven- 
tion efforts. These initiatives need to underscore the detrimental psychological 
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and physical ramifications AOD use can have on teens in an attempt to outweigh 
the enticing benefits substance use appears to have on youth. 

2.4. Psychosocial Factovs 

Contrary to the benefits adolescents may experience from AOD use, they 
can also can experience numerous psychosocial ramifications. Measurement of 
these dimensions provides beneficial information regarding the extent of the 
AOD use, aids in treatment planning, and provides data to monitor treatment 
efficacy. The protocol should include the assessment of an adolescent's history 
of legal problems, evidence of deteriorated relationships with family and 
friends, status of school and employment experiences (e.g., dropping grades, 
suspension, being fired), extent of sexual promiscuity, and quality and quantity 
of leisure or extracurricular activities. 

Peer issues are often recognized as one of the most important psychoso- 
cia1 factors in the onset and maintenance of AOD use. Peer influence has been 
a factor in the quantity of AOD consumed as well as in the types of substances 
used. Higher rates of AOD use were found among adolescents whose friends 
used substances compared to those who friends did not (Farrell & Danish, 
1993; Winters, Latimer, Stinchfield, & Henly, 1999). Guo and colleagues (2002) 
found that high levels of peer involvement with antisocial behavior predicted 
higher risk of initiation of illicit drug use among adolescents. Other 
researchers found a nearly 6-fold increase in drug use risk among children 
who associated with peers who used drugs verses those who did not (Chilcoat 
& Breslau, 1999). Additional factors related to peer influences on adolescent 
AOD use include peer attitudes and expectancies pertaining to substance use, 
and peer attachment (Dishion, Capaldi, Spracklen, & Fuzhong, 1995; 
Hawkins, Catalano, & Miller, 1992; Patterson, Forgatch, Yoerger, & Stoolmiller, 
1998). Understanding the complexities involved in the specific aspects by 
which peers influence adolescent AOD is most likely complex, nonetheless. In 
fact, a culturally diverse, three-year study of over 6,000 sixth through ninth 
grade youth reported a bidirectional relationship between levels of adoles- 
cents' alcohol use and levels of alcohol use among their peers (Bray, Adams, 
Getz, & McQueen, 2003). 

2.5. Co-existing Mental Health Disovdevs 

Adolescents who are involved with AOD often have co-existing psycho- 
logical disorders (Clark & Bukstein, 1998). Rohde and colleagues (1996) 
reported that among adolescents who were either abusing or dependent on 
alcohol, 80 percent also had some other form of psychopathology. Therefore, 
AOD use assessment should not only address the problems the teen is experi- 
encing with alcohol and other drugs, but also identify comorbid psychiatric 
disorders. Doing so may be a key element in the projected success of an SUD 
intervention and subsequent relapse prevention. 
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Mental health disorders that commonly co-occur with SUDs in adoles- 
cents include ADHD, conduct disorders, depressive disorders, and anxiety dis- 
orders. Some researchers have found ADHD to be predictive of AOD use and 
related problems (Mannuzza, Klein, Blessler, Malloy, & LaPadula, 1993; Mil- 
berger, Beiderman, Faraone, Chen, & Jones, 1997). Some controversy over this 
association exits however, for other studies have found that conduct disorder 
comorbid with ADHD was the mediating factor that predicted AOD use or 
abuse (Biederman, Wilens, Mick, Farone, Weber, Curtis, Thornell, Pfister, Jet- 
ton, & Soriano, 1997; Clark, Parker, & Lynch, 1999; Lynskey & Fergusson, 1995). 
Yet others have found an independent correlation between ADHD and SUD 
beyond that attributed to conduct disorder (Thompson, Riggs, Mikulich, & 
Crowley, 1996). Determining the independent or conjoint impact ADHD and 
conduct disorder has in regards to the onset of AOD misuse for adolescents 
remains unclear and further research is needed. 

In addition to disruptive behavior disorders, mood disorders such as 
depression and anxiety have been found to be correlated with AOD disorders. 
Clark & Sayette (1993) reported that emotional dysregulation, which is associ- 
ated with depression and anxiety, may pose risk factors associated with AOD 
use disorders. Other studies reported that early use of alcohol was found to 
significantly predict later major depressive disorder (Brook, Brook, Zhang, 
Cohen, & Whiteman, 2002), diagnosis of an SUD was predictive of later major 
depressive disorder in adolescents females, (Rao, Daley, & Hammen, 2000) and 
adolescents with an SUD reported higher rates of affective disorders and sym- 
potmology, especially for females (Deykin, Levy, & Wells, 1987; Martin, Lynch, 
Pollock, & Clark, 2000). 

Clearly, causal relationships between SUDs and psychological disorders 
are yet to be fully during determined. Thus, it is vital to consider the poten- 
tial influences of both SUDs and other psychological disorders during assess- 
ment. Of importance is the need to carefully pinpoint the onset and course of 
possible psychological symptoms and differentiating these behaviors from 
the onset and course of AOD involvement and resultant symptoms of abuse 
and dependence. A carefully constructed, temporally-oriented interview is 
necessary in order to validly distinguish bonafide symptoms of psychological 
disorders and the mental and behavioral effects of AOD involvement (Win- 
ters, 1994). 

2.6. Family Factors 

Another developmental element associated with adolescent AOD use is 
that of familial risk factors. These parental risk factors involve both genetic and 
environmental characteristics that elevate a child's risk for AOD use. Parental 
modeling of drinking and drug use can be powerful catalysts for adolescent 
SUD (Moss, Clark, & Kirisci, 1997). McGue (1999) reported that children whose 
parents suffered from an SUD were at increased risk for the development of an 
SUD. Furthermore, parental psychopathology can also exacerbate risk for early 
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and problematic drug use by teens (Rose, 1998). Researchers have also reported 
higher rates of affective disorders and related symptomology in children of 
parents who had an SUD (Clark, Moss, Kirisci, Mezzich, Miles, & Ott, 1997; 
Earls, Jung, & Cloninger, 1988; Hill & Muka, 1996). Finally, antisocial behavior 
and related disorders are commonly found in children whose parents had an 
SUD (Clark et al., 1997; Earls et al., 1988; Zucker, Fitzgerald, & Moses, 1995). 

2.7. Neuvobiology 

AODs do more than affect the behavior of adolescents; they also have a 
direct impact on brain functioning in the young person. The adolescent brain, 
by not being fully developed until early adulthood (e.g., some parts of the 
brain undergo 50% transformations during adolescence) is vulnerable to the 
effects of AOD. For example, adolescents with a history of extensive alcohol 
use have been reported to have a smaller hippocampus, the brain region 
responsible for converting information into memory, and to reveal memory 
deficits and other neuropsychological impairments resulting from reduced 
brain activation during memory tasks (Spear, 2000). Work in laboratory ani- 
mals provides confirming evidence that adolescent exposure to drugs can 
influence later neural behavioral functioning. For instance, alcohol exposure 
during adolescence has been shown to result in long-term disruptions in brain 
electrical activity in the hippocampus and in other brain areas. After chronic 
exposure during adolescence, rats have been reported to exhibit greater cogni- 
tive disruptions and a greater sensitivity to later alcohol-induced memory dis- 
ruptions than animals receiving equivalent exposure in adulthood (Markwiese, 
Acheson, Leven, Wislosn, & Swartzwelder, 1998). 

Research using laboratory animals has also shown adolescents to differ 
considerably from adults in their initial responsiveness to alcohol. Adolescent 
rats show a decveased sensitivity to the adverse effects of alcohol when com- 
pared to older rats. Adolescent rats also appear to require a higher initial 
amount of alcohol to reduce anxiety then to adults (Varlinskaya & Spear, in 
press). These findings, which suggest that adolescent rats are less sensitive to 
alcohol than mature individuals, serve to promote higher alcohol consump- 
tion. That is, moderation in drinking by adults occurs as the individual experi- 
ences the compounding adverse effects of alcohol. The decreased sensitivity to 
alcohol in adolescents would, therefore, minimize the dampening effect that 
serves to alert the user that he or she is intoxicated. 

3. Basic Instruments for Determining AOD Involvement and 
Related Problems 

Significant contributions by researchers over the past decade have pro- 
vided clinicians and researchers with numerous instruments to accurately 
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assess adolescent drug use behaviors (Lecesse & Waldron, 1994). Many meas- 
ures have been normed on adolescents of varying ages, are limited in length, 
and written conducive to young people's comprehension levels. Some tools are 
designed to quickly identify youth at risk for AOD problem behavior, while the 
purpose of other measures is to provide extensive information that allows 
diagnostic assessment of SUD as well as other coexisting psychiatric disorders. 
A summary of several adolescent screening and comprehensive assessment 
measures is provided in Table 1. Inclusion in the table required that the instru- 
ment was developed specifically for adolescents and that its psychometric 
properties has been reported in a peer-reviewed publication. Several extensive 
summaries of such measures are available via web sites, such as the Screening 
Assessment of Adolescents with a Substance Use Disorder (Treatment 
Improvements Protocol Series: TIPS #31) (CSAT; www.samhsa.gov/csat/ 
csat.htm) and the National Institute on Drug Abuse (NIDA; wwwnida. 
nih.gov). Printed reviews of adolescent AOD assessment measures included 
journal articles (Lecesse & Waldron, 1994; Martin & Winters, 1998), and chap- 
ters in a handbook (Winters, 2001). 

3.1. Scveening Measuves 

A wide range of school personnel, health professionals, clinicians, and 
researchers can benefit from screening instruments that quickly and accu- 
rately identify adolescents who may be abusing AOD and may be at risk for 
developing a SUD. These screening tools are typically administered in a self- 
report paper-pencil format and can measure a single dimension or briefly 
assess multiple areas of risk. Screening instruments can be organized into four 
categories: alcohol use only, non-alcohol drug use, non-specific drug use 
including alcohol, and "multi-screen." Instruments in the latter category, in 
addition to AOD involvement, quickly survey a teenager's level of function- 
ing in areas such as fulfillment of educational goals, recreational activities, 
social skill development, delinquent behavior, physical health, and relation- 
ships with family and peers. 

3.2. Compvehensive Measuves 

In contrast to the brief screening instruments, comprehensive measures 
provide a thorough evaluation of multiple domains and can clarify status on 
indicators that were flagged on screening instruments. Comprehensive meas- 
ures not only render extensive information pertaining to the types of AOD 
used, the pattern of use, and extent of drug involvement, but also ascertain 
information on the psychosocial factors that may precipitate, exacerbate, and 
sustain AOD use problems. Comprehensive measures can be organized into 
three categories: diagnostic interviews, problem-focused interviews, and 
multi-scale questionnaires, all of which are detailed below. 
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Diagnostic Intevviezos. These DSM-based tools typically adhere to a struc- 
tured format whereby the administrator uses standardized questions and fol- 
low-up queries guided by a decision tree configuration. The individual 
conducting the interview should be thoroughly trained in the administration 
of the measure, as well as have adequate knowledge in psychopathology. 
While some of the diagnostic interviews are developed for the adolescent 
client, others are designed for the parent. These interviews ascertain diagnostic 
information pertaining to multiple psychological domains including AOD 
abuse and dependence. 

Pvoblem-Focused Intevviezos. In contrast to the diagnostic interview, the 
problem-focused interview not only measures AOD use history but also 
addresses the ramifications of AOD use and other aspects of psychosocial func- 
tioning that may perpetuate or exacerbate AOD use. Relationships with par- 
ents and peers, leisure activities, school and employment status, involvement 
with criminal or other rebellious activity against authority, and medical status 
are assessed by this type of comprehensive measure. The problem-focused 
interview was adapted from the well-known adult Addiction Survey Index 
(ASI; McLellan, Luborsky, Woody, and O'Brien, 1980). These measures typi- 
cally utilize a severity rating scale to indicate the extent to which the client is 
experiencing problems associated with each domain. 

Multi-scale Questionnaives. The third type of comprehensive measure is the 
multi-scale questionnaire. These self-administered measures assess the severity 
of drug use involvement and the psychosocial risk factors associated with 
AOD use. Although administration time ranges in length from 20 to 60 min- 
utes, multi-scale questionnaires are easily administered by individuals with 
minimal training, can be completed by hand or via the computer, and some 
even have the benefit of computerized scoring. In addition, many of these tools 
provide methods for determining inconsistent or distorted responses, are 
normed on a clinical sample, can be scored via the computer, and maintain 
favorable psychometric properties (Winters, 2001) 

3.3. Assessment of AOD Use Patterns 

An accurate historical account of all categories of substance use can be 
difficult to ascertain from screening or comprehensive measures. The Time 
Line Follow-back (TLFB) method is a useful approach for documenting AOD 
use patterns. Sobell and Sobell (1992) developed this tool that employs a day- 
by-day account of alcohol use over the past year. Rather than lumping AOD 
use into time frames such as a year or a month as other measures do, the TLFB 
allows a more accurate chronological assessment of an individual's use and is 
beneficial in illustrating drug use patterns. Fairly extensive reliability and 
validity data for this method has been reported in the adult literature (Sobell & 
Sobell, 1992), and more recently psychometric data has supported its use with 
adolescents (Winters, 2001). 
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4. Methods of Data Collection and Sources of Information 

There are several types of data collection that when combined, can pro- 
vided a thorough and accurate account of a young person's AOD use his- 
tory. Parents, peers, professionals and adolescents themselves can all 
contribute important information that will assist in determining whether an 
SUD is present. 

4.1. Self-Repout 

The approach that renders the most comprehensive information pertain- 
ing to an adolescent's AOD use experiences is self-report. However, the valid- 
ity of self-report has been called into question by a number of researchers. 
Some adolescents in clinical and legal settings have been found to deliberately 
minimize or exaggerate their drug use behaviors (Babor, Stephens, & Marlatt, 
1987; Harrison, 1995; Magura & Kang, 1997). In addition, inconsistent reports 
of drug use pertaining to substances that were used infrequently by adoles- 
cents were found by Single, Kandel, & Johnson (1975). Stinchfield (1997) recog- 
nized that adolescents completing treatment for AOD dependence generally 
reported considerably more past AOD use and consequences compared to 
reports at the start of intervention. 

Despite these concerns, a substantial amount of research does support the 
use of self-report as a valid and accurate measure for adolescent AOD assess- 
ment. Four major findings supporting the validity include: a) only a very small 
proportion of teenagers in treatment endorse questions that are highly improb- 
able such as the use of a fictitious drug; b) the majority of youth endorse the 
use of illicit drugs on surveys, and youth in drug treatment settings endorse 
the use of drugs at a significantly higher rate than those not in a treatment set- 
ting; c) adolescent account of drug use remains consistent over time (however, 
this is less so for drugs used infrequently) and; d) information provided by the 
adolescent as a rule is in agreement with corroborating sources of information 
including archival record and, for the most part, urinalysis (Johnston & O'Mal- 
ley, 1997; Maisto, Connors, & Allen, 1995; Winters, Anderson, Bengston, Stinch- 
field, & Latimer, 2000; Winters, Stinchfield, Henly, & Schwartz, 1990-91). 
Furthermore, two factors have been shown to improve the validity of self- 
report: the assurance of confidentiality (Harrell, 1997) and the utilization of uri- 
nalysis (Wish, Hoffman, & Nemes, 1997). 

4.2. Labouato y Testing 

The type of laboratory testing most familiar to researchers and clinicians 
to detect AOD use and validate self-report is urinalysis. The utility in the iden- 
tification of drugs in the urine, particularly THC found in marijuana and 
hashish, can be beneficial. The most valuable aspect of urinalysis however, 
may not be so much the identification of drugs in the urine, but rather may lie 
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in the message the administration of the test sends regarding a means of 
"revealing the truth" (CSAT, 1999). 

Unfortunately, urinalysis is riddled with inaccuracies. Researchers have 
generally found a low correlation between adolescent self-report of AOD use 
and urinalysis (McLaney, Del-Boca, & Babor, 1994). Factors including quan- 
tity of drug used, time between sample collection and use of drug, alteration 
of the output with the ingestion of diuretics or water, adding large quantities 
of salt to the sample, and the use of some over-the-counter medications all 
contribute to inaccurate results (CSAT, 1999). A sample that has shown 
dilutement or high salt content, however, can provide valuable information 
in and of itself by sending a clear message to the clinician, employer, or 
researcher that the sample has been adulterated, indicating a possible 
attempt to conceal the truth. 

4.3. Direct Observation 

In addition to self-report and urinalysis, direct observation by a clinician 
or researcher for behavioral and psychological symptomology can be an objec- 
tive and useful supplement to adolescent AOD use assessment. A simple 
checklist of items such as the presence of needle marks, unsteady gate, slurred 
or incoherent speech, shaking of hands or twitching of eyelids, etc., can indi- 
cate problem use. 

4.4. Parent Report 

Although parent report is critical in the identification of many mental 
health problems such as ADHD and conduct problems, it is not possible for 
parents to provide the detailed reports about the types, frequency, and 
quantity of AODs used by the teenager necessary for accurate SUD assess- 
ment. Winters and colleagues (2000) found, not surprisingly, that parents 
tended to underreport the extent to which their adolescent child experi- 
mented with AOD. Parental reports may be helpful however, in providing 
valuable information on risk factors associated with SUDS such as medical 
history, family environment, and psychosocial stressors that may have con- 
tributed to the AOD use status of the adolescent and impact subsequent 
treatment outcome. 

4.5. Peer Report 

Although not crucial, collecting information from friends could prove to 
be a valuable resource especially if the peers are not currently using AOD or 
are in recovery. Peers may be able to detail a change in an adolescent's recent 
behavior or provide information substantiating the drug use behaviors in 
which they had witnessed or collaboratively participated. 
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4.6. Archival Records 

Data collected from sources other than family and friends can help to 
document the severity of an adolescent's AOD use and outline the conse- 
quences of use the teen has experienced. Following client consent, obtaining 
information from government documents, school data, police reports, employ- 
ment files, medical records, and other data that document behaviors such as 
noncompliance with authority, can augment self-report data and clarify impor- 
tant assessment and treatment information. In addition, archival record infor- 
mation can provide beneficial information useful in the development of 
treatment initiatives and subsequent recovery maintenance. 

4.7. Additional Assessment Issues 

Assessment of AOD involvement is multifacited and can be enhanced by 
the utilization of some additional factors. It is beneficial to clearly identify the 
specific categories of drugs used by the teen such as beer, hard liquor, crack, 
crank, and especially the currently popular "club drugs" such as Ecstacy, 
Rohypnol, and GHB. With this, interviewers need to have thorough knowledge 
of all drug categories and the numerous slang terms young people use to refer- 
ence the various drugs. Furthermore, in order to increase the accuracy in the 
documentation of amount of alcohol used, it is important to utilize standard- 
ized units of measurement such as one drink equals a 12 oz. glass of beer, a 
four oz. glass of wine, or one oz. of hard liquor (Martin & Nirenberg, 1991). 
Furthermore, for marijuana and some of the other illicit drugs, the utilization 
of non-standardized units of measurement can also be helpful to understand 
the general quantity and progression of use (i.e., hit, joint, blunt, gram, etc.). 
Finally, issues that should also be addressed during AOD assessment pertain to 
the age at which the adolescent first used each substance regularly, (e.g., on a 
monthly basis), how frequently each substance is used in a particular period 
(e.g., evening, 24 hours, weekend), and the number of months or years the 
individual has used each of the substances. 

5. Assessment of Outcomes 

Drug treatment programs have generally received intensive scrutiny, per- 
haps more so than other healthcare services, because of the nature of addiction 
and the visibility of its effects. Adolescent drug treatment programs and mod- 
els have recently been subject to similar scrutiny (Williams and Chang, 2000; 
Winters, 1999). Treatment outcome information is thus invaluable to the field; 
such documentation provides a clearer picture of the types of clients served 
and helps programs determine the effectiveness and cost offsets of different 
strategies, and improve program performance. Many of the standardized 
instruments included in Table 1 are worthy of consideration as an appropriate 
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tool when measuring treatment outcome. What parameters are relevant when 
choosing outcome measures? Newman, Ciarlo, and Carpenter (1999) enumer- 
ated eleven guidelines for instrument selection and they are listed below: 

1. Relevance to target group 
2. Simple, teachable methods 
3. Use of measures with objective referents 
4. Use of multiple respondents 
5. More process-identifying outcome measures 
6. Psychometric strengths 
7. Low measure costs relative to its uses 
8. Understanding by nonprofessional audiences 
9. Easy feedback and uncomplicated interpretation 

10. Useful and clinical services 
11. Compatibility with clinical theories and practices 

The value of any standardized questionnaire as a measure of change is an 
important statistical and clinical question (Collins & Horn, 1991). Some investi- 
gators use difference scores, but they tend to be less reliable than the scores 
used to compute them, and the value of the Time-1 score introduces a bias into 
the difference score calculation (Allen & Yen, 1979). Dividing the simple differ- 
ence score by the Time-1 score provides a partial correction for this bias. From a 
clinical standpoint, the important question is how many clients got better, how 
many got worse, and how many did not change. Along these lines, Jacobson 
and Truax (1991) have proposed using the concept of "clinically significant 
change," which refers to a score change from the abnormal to the normal 
range. They have statistically operationalized this concept with the Reliable 
Change Index (RCI). The RCI yields a change score that is corrected for the 
amount of measurement error inherent in the instrument. This is done by com- 
puting the difference between pre-test and post-test scores and dividing by the 
standard error of difference for the measure (which is estimated from the mea- 
sure's temporal stability). We regard the RCI analysis as quite appealing 
because it addresses the practical needs of the treatment service provider while 
still maintaining statistical standards of significance. Thus, it can be argued 
that for an instrument to have utility as an outcome measure, it must demon- 
strate satisfactory measurement error and provide meaningful information to 
treatment providers and researchers. 

6. Summary 

Adolescents use and abuse AOD at an alarming rate in this country and 
experience devastating consequences because of it. AOD use also has a sub- 
stantial impact on society as well. Therefore, it is critical to quickly and accu- 
rately identify those adolescents who are abusing AOD and possibly suffering 
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from an SUD. Distinguishing adult SUD assessment from youth assessment is 
very important and therefore, developmental considerations are among the 
most significant factors that need to be considered in the assessment of adoles- 
cent AOD use/abuse. Fortunately, research over the past decade has provided 
health professionals, school personnel, and clinicians with various tools to 
properly identify those teens who may abusing AOD and suffer from a SUD. 
However, continued research in the assessment field is still necessary to further 
improve the their validity of tools for identification, referral, and treatment of 
adolescent AOD involvement. 
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