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Preface

his report calls on the nation—its leaders, its mental health research

and service provision agencies, its schools, its primary care medical

systems, its community-based organizations, its child welfare and
criminal justice systems—to make prevention of mental, emotional, and
behavioral disorders and the promotion of mental health of young people
a very high priority. By all realistic measures, no such priority exists today.
The report therefore urges action at the highest levels to ensure that public
health decision makers and the public understand the nature and magnitude
of this problem; that research to prevent it is carefully coordinated and well
funded; and that institutions and communities have the resources and the
responsibility to promote the implementation of prevention interventions
that can address shortfalls in the public response.

Mental, emotional, and behavioral disorders incur high psychosocial
and economic costs for the young people who experience them, for their
families, and for the society in which they live, study, and will work. Yet
there is a significant imbalance in the nation’s efforts to address such dis-
orders. People await their emergence and then attempt to treat them, to
cure them if possible, or to limit the damage they cause if not. This happens
with any number of expensive interventions, ranging from psychiatric care
to incarceration. Myopically, we devote minimal attention to preventing
future disorders or the environmental exposures that increase risk.

This report builds on a highly valued predecessor, the 1994 Institute
of Medicine (IOM) report entitled Reducing Risks for Mental Disorders:
Frontiers for Preventive Intervention Research. That report provided the
basis for understanding prevention science, elucidating its then-existing

X111
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xiv PREFACE

research base, and contemplating where it should go in the future. This
report documents that an increasing number of mental, emotional, and
behavioral problems in young people are in fact preventable. The proverbial
ounce of prevention will indeed be worth a pound of cure: effectively apply-
ing the evidence-based prevention interventions at hand could potentially
save billions of dollars in associated costs by avoiding or tempering these
disorders in many individuals. Furthermore, devoting significantly greater
resources to research on even more effective prevention and promotion
efforts, and then reliably implementing the findings of such research, could
substantially diminish the human and economic toll. This could be done,
but as Hadorn! has observed, the basic tendency is to focus on “the rule
of rescue . . . the powerful human proclivity to rescue endangered life.” As
a society, we suffer from a collective health care myopia: we have not yet
figured out how to balance rescue—which is after-the-fact treatment—with
the less dramatic but often far more cost-effective and socially desirable
prevention of the onset of a problem.

The very definition of prevention is itself a problem. The authors of
the 1994 IOM report emphasized the need for clear definitions to guide
the field. The authors proposed a new typology of prevention: universal
interventions, which address the population at large, selective interventions,
which target groups or individuals with an elevated risk, and indicated
interventions, which target individuals with early symptoms or behaviors
that are precursors for disorder but are not yet diagnosable. In essence,
this typology of prevention was proposed as a set of interventions to target
individuals and populations that do not currently have a disorder, with
variations in exactly who is targeted. Yet ardent proponents of prevention,
including members of the 1994 IOM committee, do not wish to exclude
the prevention of disease relapse or disability from their conception of
prevention.

While acknowledging the legitimacy of this perspective, our committee
thinks that the disproportionate emphasis on treatment of existing condi-
tions needs to be corrected. We propose a new emphasis on true prevention,
which for the purposes of this report we define as occurring prior to the
onset of disorder, as well as mental health promotion, discussed imme-
diately below. We do not disparage society’s emphasis on treatment and
indeed think that in the domain of mental health, far more resources should
be devoted to the effort. Rather, we want to highlight the critical need for
a more proactive, preventive focus on mental health.

The primary charge for this committee is prevention, but we add to
our focus the emerging field of mental health promotion, an important

Hadorn, D.C. (1991, May 1). Setting health care priorities in Oregon: Cost-effectiveness
meets the rule of rescue. Journal of the American Medical Association, 265(17), 2218-2225.
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and largely ignored approach toward building healthy development in all
young people. Prevention emphasizes the avoidance of risk factors; promo-
tion strives to promote supportive family, school, and community environ-
ments and to identify and imbue in young people protective factors, which
are traits that enhance well-being and provide the tools to avoid adverse
emotions and behaviors. While research on promotion is limited, emerging
interest and involvement in it and the potential it holds for enhancing health
warrant its inclusion in the consideration of how the nation can improve
its collective well-being.

The committee’s focus on young people and the stigma associated
with the term “mental disorder” led us to adopt the term “mental, emo-
tional, and behavioral disorders” to encompass both disorders diagnosable
using Diagnostic and Statistical Manual of Mental Disorders, 4th Edition
(DSM-1V) criteria and the problem behaviors associated with them, such as
violence, aggression, and antisocial behavior. Many mental, emotional, and
behavioral disorders of youth exist on a continuum and exert significant
costs on the young people themselves, the people affected by them, and
society at large. The term “mental, emotional, and behavioral disorders”
encompasses mental illness and substance abuse, while including a some-
what broader range of concerns associated with problem behaviors and
conditions in youth.

One factor lurks in the background of every discussion of the risks
for mental, emotional, and behavioral disorders and antisocial behavior:
poverty. Poverty in the United States often entails a range of material hard-
ships, such as overcrowding, frequent moves (which often mean changes
of school), poor schools, limited health care, unsafe and stressful environ-
ments, and sometimes lack of adequate food. All of these imperil cognitive,
emotional, and behavioral development. Although not the focus of this
report, there is evidence that changes in social policy that reduce exposure
to these risks are at least as important for preventing mental, emotional,
and behavioral disorders in young people as other preventive interventions.
We are persuaded that the future mental health of the nation depends cru-
cially on how, collectively, the costly legacy of poverty is dealt with.

As chairs of the committee that has produced this report, we have ben-
efited immensely from the commitment, energy, and effort of two groups
of people. We are grateful to the committee members, who demonstrated
devotion to the subject of this report and to the arduous task of develop-
ing it. All committee members contributed to the writing of the report, and
the “think tank” nature of our innumerable meetings, conference calls,
and e-mail exchanges played enormously important roles in shaping both
the structure and content of the report. We are deeply indebted, as well, to
the National Academies’ staff, who performed at a consistently high level
all of the myriad tasks that are essential to compiling a large and complex

Copyright © National Academy of Sciences. All rights reserved.
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report such as this one. One staff member is particularly deserving of men-
tion: Mary Ellen O’Connell, the study director, is the consummate Jill of
all trades. From the inception of the study to the crossing of the final ¢, she
directed all aspects of the committee’s work with insight and across-the-
board competence. We admire her incredible work ethic and express our
jealousy at her apparent ability to work without sleep.

Kenneth E. Warner, Chair

Thomas F. Boat, Vice Chair

Committee on the Prevention of Mental
Disorders and Substance Abuse Among
Children, Youth, and Young Adults:

Research Advances and Promising Interventions
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ABCD
ABFM
ACF

ACGME
ADAMHA
ADHD
AHRQ
AILS

AIM
AMERSA
ASPE

ATP
AUD

CAPT

CBA
CBPR

Acronyms

Assuring Better Child Health and Development

American Board of Family Medicine

Administration for Children and Families of the U.S.
Department of Health and Human Services

Accreditation Council for Graduate Medical Education

Alcohol, Drug Abuse, and Mental Health Administration,
the predecessor to the Substance Abuse and Mental Health
Services Administration

attention deficit hyperactivity disorder

Agency for Healthcare Research and Quality of the U.S.
Department of Health and Human Services

American Indian Life Skills Program

awareness, intervention, and methodology

Association for Medical Education and Research in
Substance Abuse

Office of the Assistant Secretary for Planning and Evaluation
of the U.S. Department of Health and Human Services

Adolescent Transitions Program

alcohol use disorder

Regional Centers for the Application of Prevention
Technologies of the Substance Abuse and Mental Health
Services Administration

cost-benefit analysis

community-based participatory research
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xXviil ACRONYMS
CBT cognitive-behavioral therapy

CD conduct disorder

CDC Centers for Disease Control and Prevention of the U.S.

Department of Health and Human Services

CDISC Computerized Diagnostic Interview Schedule for Children

CEA cost-effectiveness analysis

CHAMP  Chicago HIV Adolescent Mental Health Program, renamed
the Collaborative HIV Adolescent Mental Health Program
when expanded beyond Chicago

CHAMP-SA Collaborative HIV Adolescent Mental Health Program,
South Africa

CMHS Center for Mental Health Services of the Substance Abuse
and Mental Health Services Administration

CMS Centers for Medicare and Medicaid Services of the U.S.
Department of Health and Human Services

CPC Child-Parent Centers

CRISP Computer Retrieval of Information on Scientific Projects of
the National Institutes of Health

CSAP Center for Substance Abuse Prevention of the Substance
Abuse and Mental Health Services Administration

CTC Communities That Care

DALY disability-adjusted life year

DBD disruptive behavior disorders

DHA docosahexaenoic acid

DSM-IV  Diagnostic and Statistical Manual of Mental Disorders,
4th Edition

ED U.S. Department of Education

EIFC Early Intervention Foster Care

EPA eicosapentaenoic acid

EPSDT Early and Periodic Screening, Diagnostic, and Treatment
ESOL English for Speakers of Other Languages

FY fiscal year

GBG Good Behavior Game

GSMS Great Smoky Mountains Study

HFA Healthy Families America

HENY Healthy Families New York

HHS U.S. Department of Health and Human Services
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HRSA Health Resources and Services Administration of the U.S.
Department of Health and Human Services

ICD-9 International Statistical Classification of Diseases and
Related Health Problems, 9th Edition

IDEA Individuals with Disabilities Education Act

IES Institute of Education Sciences of the U.S. Department of
Education

IOM Institute of Medicine

LIFT Linking Interests of Families and Teachers project

LST Life Skills Training Program

MCHB Maternal and Child Health Bureau of the U.S. Department of
Health and Human Services

MDE major depressive episode

MEB mental, emotional, and behavioral

MI motivational interviewing

MPP Midwestern Prevention Program

MTF Monitoring the Future

MTFC multidimensional treatment foster care

NAMHC National Advisory Mental Health Council

NASHP National Academy of State Health Policy

NBP New Beginnings Program

NCAST Nursing Child Assessment Satellite Training

NCLB No Child Left Behind Act of 2001

NCS National Comorbidity Survey

NCS-R National Comorbidity Survey-Replication

NECON  New England Coalition for Health Promotion and Disease

Prevention
NFP Nurse-Family Partnership
NHANES National Health and Nutrition Examination Survey
NHIS National Health Interview Survey

NIAAA National Institute on Alcohol Abuse and Alcoholism
NICHD National Institute of Child Health and Human Development
NIDA National Institute on Drug Abuse

NIH National Institutes of Health of the U.S. Department of
Health and Human Services

NIJ National Institute of Justice of the U.S. Department of Justice

NIMH National Institute of Mental Health

NRC National Research Council
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NREPP

NSDUH

ODD
OJJDP

PALS
PATHS
POP

PPN

PPP
PROSPER

PRP
PSMG
PTC
PTSD
pUP

QALY
SAMHSA

SBD
SCHIP
SDB
SDEFS

SEL
SFP
SPR
SSDP
SS/HS

TANF
TLFB
TPRCs

ACRONYMS

National Registry of Evidence-Based Programs and Practices
of the Substance Abuse and Mental Health Services
Administration

National Survey on Drug Use and Health

oppositional defiant disorder
Office of Juvenile Justice and Delinquency Prevention of the
U.S. Department of Justice

Positive Attitudes Toward Learning in Schools

Promoting Alternative Thinking Strategies

Penn Optimism Program

Promising Practices Network

Penn Prevention Program

PROmoting School-community-university Partnerships to
Enhance Resilience

Penn Resiliency Program

Prevention Science and Methodology Group

Parenting Through Change

posttraumatic stress disorder

Prohibition of Youth Possession, Use, or Purchase of Tobacco

quality-adjusted life year

Substance Abuse and Mental Health Services Administration
of the U.S. Department of Health and Human Services

sleep-related breathing disorder

State Children’s Health Insurance Program

sleep-disordered breathing

Safe and Drug-Free Schools Program of the U.S. Department
of Education

social and emotional learning

Strengthening Families Program

Society for Prevention Research

Seattle Social Development Program

Safe Schools Healthy Students Program of the U.S.
Departments of Health and Human Services, Education,
and Justice

Temporary Assistance for Needy Families

Timeline Follow Back Interview

Transdisciplinary Prevention Research Centers of the
National Institute on Drug Abuse
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Triple P Positive Parenting Program

USPHS U.S. Public Health Service

WHO World Health Organization

WIC Special Supplemental Nutrition Program for Women, Infants,
and Children

WISC-R  Wechsler Intelligence Scale for Children, Revised

YRBSS Youth Risk Behavior Surveillance System
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Glossary

Adaptation: The modification of evidence-based interventions that have
been developed for a single ethnic, linguistic, and/or cultural group for
use with other groups.

Adoption: The selection and incorporation of a prevention program into
a service system.

Alcohol abuse: The consumption of alcohol despite negative consequences.

Alcohol dependence: The persistent consumption of alcohol despite nega-
tive consequences, often with a physiological dependence characterized
by tolerance and/or symptoms of withdrawal.

Alcohol use disorder: An inclusive term referring to either alcohol abuse or
alcohol dependence.

Comorbidity: The presence of one or more disorders in addition to a pri-
mary disorder.

Confound: A variable in an experiment or trial that may be related to
observed effects and therefore may limit the ability to make inferences
about causal effects of the experimental variables.

Cost-benefit analysis: A method of economic analysis in which costs and
outcomes of an intervention are both valued in monetary units, permit-
ting a direct comparison of the benefits produced by the intervention
with its costs.

Cost-effectiveness analysis: A method of economic analysis in which out-
comes of an intervention are measured in nonmonetary terms. The
outcomes and costs are compared with both the costs and the same out-
come measure for competing interventions or an established standard

xXx1i1
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to determine if the outcomes are achieved at a reasonable monetary
cost.

Cross-sectional study: A study to estimate the relationship between an
outcome of interest and specified variables by comparing groups that
differ on those variables at a single point in time.

Developmental competence: The ability to accomplish a broad range of
appropriate social, emotional, cognitive, and behavioral tasks at vari-
ous developmental stages, including adaptations to the demands of
different social and cultural contexts and attaining a positive sense of
identity, efficacy, and well-being.

Developmental competencies: Social, emotional, cognitive, and behavioral
tasks that are appropriate at various developmental stages and in vari-
ous social and cultural contexts.

Developmental neuroscience: The study of the anatomical and functional
development of the nervous system in humans and animal models. This
encompasses the fields of molecular and behavioral genetics, molecular
and cellular neurobiology, biochemistry, physiology, pharmacology,
pathology, and systems-level neuroscience and applies methods ranging
from molecular biology to imaging to functional studies of cognition
and behavior.

Dissemination: The distribution of program information with the aim
of encouraging program adoption in real-world service systems or
communities.

Dissemination trial: A trial designed to experimentally test approaches
and strategies to influence providers, communities, or organizations
to adopt evidence-based prevention programs in real-world service
settings.

DSM-IV: The current edition of the Diagnostic and Statistical Manual of
Mental Disorders, a handbook published by the American Psychiatric
Association describing different categories of mental disorders and the
criteria for diagnosing them.

Effect size: A statistical measure of the strength of the relationship between
two variables.

Effectiveness: The impact of a program under conditions that are likely to
occur in a real-world implementation.

Effectiveness trial: A trial designed to test whether an intervention can
achieve effects when delivered by a natural service delivery system (i.e.,
similar to the institutions or communities that are ultimately intended
to implement the intervention). The emphasis is on demonstrating posi-
tive outcomes in a real-world setting using nonresearch staff to deliver
the intervention.
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Efficacy: The impact of a program under ideal research conditions.

Efficacy trial: A trial designed to test whether a new or significantly modi-
fied intervention has effects when it is delivered in a research environ-
ment by research staff under optimal conditions. Efficacy trials can take
place in research or real-world settings but are typically delivered by
trained research staff under the direction and control of the research
team, using resources beyond what might be available in the natural
course of service delivery. A trial is also considered an efficacy trial if
an intervention is being tested by research staff with a new population
or in an amended form.

Encouragement designs: Trial designs that randomize individuals to dif-
ferent modalities of recruitment, incentives, or persuasion messages
to influence their choice to participate in one or another intervention
condition.

Epidemiology: The study of factors that influence the health and illness of
populations.

Epigenetics: Alterations in gene expression through mechanisms other than
modifications in the genetic sequence.

Etiology: The cause of a disease or condition.

Externalizing: Problems or disorders that are primarily behavioral (e.g.,
conduct disorder, oppositional defiant disorder).

Fidelity: The degree to which an intervention is delivered as designed.
Genotype: An individual’s genetic makeup.

Tatrogenic effect: An adverse effect caused by an intervention.

ICD-9: The current International Statistical Classification of Diseases and
Related Health Problems, a classification system published by the
World Health Organization and used to code disease as well as signs,
symptoms, abnormal findings, complaints, social circumstances, and
external causes of injury or disease.

Implementation: The process of introducing and using interventions in
real-world service settings, including how interventions or programs
are adopted, sustained, and taken to scale.

Implementation trial: A trial designed to experimentally test approaches
and strategies for successful utilization of evidence-based prevention
programs in real-world service settings.

Incidence: The number, proportion, or rate of occurrence of new cases of a
disorder in a population within a specified period of time.

Indicated prevention: Preventive interventions that are targeted to high-risk
individuals who are identified as having minimal but detectable signs or
symptoms that foreshadow mental, emotional, or behavioral disorder,
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as well as biological markers that indicate a predisposition in a person
for such a disorder but who does not meet diagnostic criteria at the
time of the intervention.

Internalizing: Problems or disorders that are primarily emotional (e.g.,
anxiety, depression).

Longitudinal study: A study that involves repeated observations of targeted
outcomes over a long period of time.

Main effect: The effect of an independent variable averaged over all levels
of other variables in an experiment.

Mediator: A variable factor that explains how an effect occurs (i.e., the
causal pathway between an intervention and an outcome).

Mental, emotional, and behavioral disorders: A diagnosable mental or
substance use disorder.

Mental, emotional, and behavioral problems: Difficulties that may be early
signs or symptoms of mental disorders but are not frequent or severe
enough to meet the criteria for a diagnosis.

Mental health promotion: Interventions that aim to enhance the ability to
achieve developmentally appropriate tasks (developmental competen-
cies) and a positive sense of self-esteem, mastery, well-being, and social
inclusion and to strengthen the ability to cope with adversity.

Mental illness: A condition that meets DSM-IV diagnostic criteria.

Meta-analysis: A statistical analysis that combines the results of several
studies that address the same research question.

Moderator: A variable factor that influences how an intervention or mediator
exerts its effect.

Natural experimental design: A naturally occurring opportunity to observe
the effects of defined variables that approximates the properties of a
controlled experiment.

Neural systems: Functionally integrated circuits in the nervous system that
operate in the context of genetic and environmental influences to pro-
duce complex behaviors.

Nonexperimental studies: Observational research designs that do not
include an experimental manipulation of variables by the researchers.

Odds ratio: The ratio of the odds of an outcome occurring in an experi-
mental group to the odds of it occurring in a control group, a measure

of the size of the effect of an intervention.

Pathogenesis: The mechanisms by which etiological factors cause a disease
or disorder.
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Pathophysiology: The disturbance of normal functions that are the result
of a disease or disorder.

Phenotype: An individual’s observed physical or behavioral characteristics.

Polymorphism: A variation in genetic sequence.

Premorbid: A sign or symptom that occurs before the development of
disease.

Pre-post studies: Nonrandomized studies that evaluate an intervention on
the basis of the changes that occur in the same subject from a baseline
(the “pre” measurement) to after the intervention period (the “post”
measurement).

Prevalence: The total number of cases of a disorder in a population.

Prevention: Interventions that occur prior to the onset of a disorder that are
intended to prevent or reduce risk for the disorder.

Prevention research: The study of theory and practice related to the preven-
tion of social, physical, and mental health problems, including etiology,
methodology, epidemiology, and intervention.

Prevention science: A multidisciplinary field devoted to the scientific study
of the theory, research, and practice related to the prevention of social,
physical, and mental health problems, including etiology, epidemiology,
and intervention.

Preventionist: A practitioner who delivers prevention interventions.

Problem behaviors: Behaviors with negative effects that are often signs or
symptoms of mental, emotional, or behavioral disorders that may not
be frequent or severe enough to meet the criteria for a diagnosis (e.g.,
aggressiveness, early alcohol use) but have substantial personal, family,
and societal costs.

Prodrome: An early, nonspecific set of symptoms that indicate the onset of
disease before specific, diagnosable symptoms occur.

Protective factor: A characteristic at the biological, psychological, family,
or community (including peers and culture) level that is associated with
a lower likelihood of problem outcomes or that reduces the negative
impact of a risk factor on problem outcomes.

Psychiatric disorder: A condition that meets DSM-IV diagnostic criteria.

Psychopathology: Behaviors and experiences that are indicative of mental,
emotional, or behavioral disorder or impairment.

Qualitative data: Research information that is descriptive but not measured
or quantified for statistical analysis.

Qualitative review: A review of research evidence relevant to a research
question that does not include new statistical analysis.

Quantitative data: Research information that is measured for statistical
analysis.
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Quasi-experimental studies: Experimental designs in which subjects are not
randomly assigned to experimental and control groups.

Randomized studies: Experimental designs that randomly assign subjects
(individuals, families, classrooms, schools, communities) into equiva-
lent groups that are exposed to different interventions in order to com-
pare outcomes with the goal of inferring causal effects.

Replication: The reproduction of a trial or experiment by an independent
researcher.

Research funders: For purposes of this report, federal agencies and founda-
tions that fund research on mental health promotion or prevention of
mental, emotional, or behavioral disorders.

Resilience: The ability to recover from or adapt to adverse events, life
changes, and life stressors.

Retrospective study: A study that looks back at the histories of a group that
currently has a disorder or characteristic in comparison to a similar
group without that disorder or characteristic to determine what factors
may be associated with the disorder or characteristic.

Risk factor: A characteristic at the biological, psychological, family, com-
munity, or cultural level that precedes and is associated with a higher
likelihood of problem outcomes.

Selective prevention: Preventive interventions that are targeted to individu-
als or to a subgroup of the population whose risk of developing mental,
emotional, or behavioral disorders is significantly higher than average.
The risk may be imminent or it may be a lifetime risk. Risk groups may
be identified on the basis of biological, psychological, or social risk fac-
tors that are known to be associated with the onset of a disorder. Those
risk factors may be at the individual level for nonbehavioral character-
istics (e.g., biological characteristics such as low birth weight), at the
family level (e.g., children with a family history of substance abuse but
who do not have any history of use), or at the community/population
level (e.g., schools or neighborhoods in high-poverty areas).

Substance abuse: The use of alcohol or drugs despite negative consequences.

Substance dependence: The persistent use of alcohol or drugs despite nega-
tive consequences, often with a physiological dependence characterized
by tolerance and/or symptoms of withdrawal.

Substance use disorder: An inclusive term referring to either substance
abuse or substance dependence.

Systematic review: A literature review that tries to identify, appraise, select,
and synthesize all high-quality research evidence relevant to a research
question.
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Taxonomy: A system of names and classifications.

Translational research (type 1): The transfer of basic science discoveries into
clinical research as well as the influence of clinical research findings on
basic science research questions.

Translational research (type 2): The study of the real-world effectiveness
and implementation of programs for which efficacy has been previously
demonstrated.

Treatment: Interventions targeted to individuals who are identified as cur-
rently suffering from a diagnosable disorder that are intended to cure
the disorder or reduce the symptoms or effects of the disorder, including
the prevention of disability, relapse, and/or comorbidity.

Universal prevention: Preventive interventions that are targeted to the gen-
eral public or a whole population group that has not been identified on
the basis of individual risk. The intervention is desirable for everyone
in that group.

Wait-list designs: Research designs that provide the new intervention first to
the experimental group and later to those who were initially assigned

to the control group.

Young people: For purposes of this report, children, youth, and young
adults (to age 25).
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Summary

everal decades of research have shown that the promise and poten-

tial lifetime benefits of preventing mental, emotional, and behavioral

(MEB) disorders are greatest by focusing on young people and that
early interventions can be effective in delaying or preventing the onset of
such disorders. National priorities that build on this evidence base should
include (1) assurance that individuals who are at risk receive the best
available evidence-based interventions prior to the onset of a disorder and
(2) the promotion of positive MEB development for all children, youth,
and young adults.

A number of promotion and prevention programs are now avail-
able that should be considered for broad implementation. Although indi-
viduals who are already affected by a MEB disorder should receive the best
evidence-based treatment available, interventions before the disorder occurs
offer the greatest opportunity to avoid the substantial costs to individuals,
families, and society that these disorders entail.

Most MEB disorders have their roots in childhood and youth. Among
adults reporting a MEB disorder during their lifetime, more than half report
the onset as occurring in childhood or adolescence. In any given year, the
percentage of young people with these disorders is estimated to be between
14 and 20 percent. MEB issues among young people—including both
diagnosable disorders and other problem behaviors, such as early drug or
alcohol use, antisocial or aggressive behavior, and violence—have enormous
personal, family, and societal costs. The annual quantifiable cost of such
disorders among young people was estimated in 2007 to be $247 billion.
In addition, MEB disorders among young people interfere with their abil-

1
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ity to accomplish normal developmental tasks, such as establishing healthy
interpersonal relationships, succeeding in school, and transitioning to the
workforce. These disorders also affect the lives of their family members.

A 1994 report by the Institute of Medicine (IOM), Reducing Risks for
Mental Disorders: Frontiers for Preventive Intervention Research, high-
lighted the promise of prevention. In response to a subsequently burgeon-
ing research base and an increasing understanding of the developmental
pathways that lead to MEB problems, the Substance Abuse and Mental
Health Services Administration, the National Institute of Mental Health,
the National Institute on Drug Abuse, and the National Institute on Alcohol
Abuse and Alcoholism requested a study from the National Academies to
review the research base and program experience since that time, focusing
on young people. The Committee on the Prevention of Mental Disorders
and Substance Abuse Among Children, Youth, and Young Adults was
formed under the auspices of the Board on Children, Youth, and Families
to conduct this review (see Box S-1 for the complete charge).

The 1994 IOM report reaffirmed a clear distinction between preven-
tion and treatment. The current committee supports this distinction. The
prevention of disability, relapse, or comorbidity among those with currently
existing disorders are characteristics and expectations of good treatment.
Although treatment has preventive aspects, it is still treatment, not preven-
tion. The strength of prevention research using this concept of prevention,
coupled with the need for focused research on risks prior to the onset of
illness, warrants the field’s continued use of a typology focused on interven-
tions for those who do not have an existing disorder. Interventions clas-
sified as universal (population-based), selective (directed to at-risk groups
or individuals), or indicated (targeting individuals with biological markers,
early symptoms, or problematic behaviors predicting a high level of risk)
are important complementary elements of prevention. Going beyond the
1994 IOM report, we strongly recommend the inclusion of mental health
promotion in the spectrum of mental health interventions.

The volume and quality of research since 1994 have increased dramati-
cally. Clear evidence is available to identify many factors that place certain
young people or groups of young people at greater risk for developing MEB
disorders, as well as other factors that serve a protective role. Box S-2 sum-
marizes key advances since 1994.

A number of specific preventive interventions can modify risk and
promote protective factors that are linked to important determinants of
mental, emotional, and behavioral health, especially in such areas as family
functioning, early childhood experiences, and social skills. Interventions
are also available to reduce the incidence of common disorders or problem
behaviors, such as depression, substance use, and conduct disorder. Some
interventions reduce multiple disorders and problem behaviors as well as
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BOX S-1
Committee Charge

* Review promising areas of research that contribute to the prevention of mental
disorders, substance abuse, and problem behaviors among children, youth,
and young adults (to age 25), focusing in particular on genetics, neurobiology,
and psychosocial research as well as the field of prevention science.

e Highlight areas of key advances and persistent challenges since the publica-
tion of the 1994 I0OM report Reducing Risks for Mental Disorders: Frontiers for
Preventive Intervention Research.

e Examine the research base within a developmental framework throughout the
life span, with an emphasis on prevention and promotion opportunities that can
improve the mental health and behavior of children, youth, and young adults.

¢ Review the current scope of federal efforts in the prevention of mental disor-
ders and substance abuse and the promotion of mental health among at-risk
populations, including children of parents with substance abuse or mental
health disorders, abused and neglected children, children in foster care, chil-
dren whose parents are absent or incarcerated, and children exposed to vio-
lence and other trauma, spanning the continuum from research to policy and
services.

e Recommend areas of emphasis for future federal policies and programs of
research support that would strengthen a developmental approach to a pre-
vention research agenda as well as opportunities to foster public- and private-
sector collaboration in prevention and promotion efforts for children, youth,
and young adults, particularly in educational, child welfare, and primary care
settings.

* Prepare a final report that will provide a state-of-the-art review of prevention
research.

increase healthy functioning. While the evidence on the costs and benefits
of interventions is limited, it suggests that many are likely to have benefits
that exceed costs.

In addition, a number of interventions have demonstrated efficacy to
reduce risk for children exposed to serious adversities, such as maternal
depression and family disruption. Like family adversities, poverty is a
powerful risk factor, and its reduction would have far-reaching effects for
multiple negative mental, emotional, and behavioral outcomes. Numerous
policies and programs target poverty as a risk factor by giving priority
to low-income children and their families and by promoting resources
for healthy functioning of those living in poverty through, for example,
early childhood education programs, programs to strengthen families and
schools, and efforts to reduce neighborhood violence.

The 1994 IOM report expressed hope that identification of the genetic
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BOX S-2
Key Areas of Progress Since 1994

e Evidence that MEB disorders are common and begin early in life.

¢ Evidence that the greatest prevention opportunity is among young people.

e Evidence of multiyear effects of multiple preventive interventions on reducing
substance abuse, conduct disorder, antisocial behavior, aggression, and child
maltreatment.

e Evidence that the incidence of depression among pregnant women and ado-
lescents can be reduced.

e Evidence that school-based violence prevention can reduce the base rate of
aggressive problems in an average school by one-quarter to one-third.

e Promising evidence regarding potential indicated preventive interventions tar-
geting schizophrenia.

e Evidence that improving family functioning and positive parenting serves as a
mediator of positive outcomes and can moderate poverty-related risk.

e Emerging evidence that school-based preventive interventions aimed at improv-
ing social and emotional outcomes can also improve academic outcomes.

e Evidence that interventions that target families dealing with such adversities
as parental depression and divorce demonstrate efficacy in reducing risk for
depression among children and increasing effective parenting.

e Evidence from some preventive interventions that benefits exceed costs, with
the available evidence strongest for early childhood interventions.

e Evidence of interactions between modifiable environmental factors and the
expression of genes linked to behavior.

e Greater understanding of the biological processes that underlie both normal
brain function and the pathophysiology of MEB disorders.

e Emerging opportunities for the integration of genetics and neuroscience
research with prevention research.

e Advances in implementation science, including recognition of implementation
complexity and the importance of relevance to the community.

determinants of mental illnesses was on the horizon. It is now recognized
that most disorders are not caused by a small number of genes and that this
area of research is highly complex. An emerging area of research involves
the influence of the environment on the expression of a specific gene or
set of genes, the importance of epigenetic modification of gene expression
by experience, and direct injury to neural systems that give rise to illness.
This exciting new knowledge has the potential to inform future preventive
interventions.

The future of prevention requires combined efforts to (1) apply existing
knowledge in ways that are meaningful to families and communities and
(2) pursue a rigorous research agenda that is aimed at improving both the
quality and implementation of interventions across diverse communities.
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PUTTING KNOWLEDGE INTO PRACTICE

No concerted federal presence or clear national leadership currently
exists to advance the use of prevention and promotion approaches to ben-
efit the mental health of the nation’s young people. Infusing a prevention
focus into the public consciousness requires development of a shared public
vision and attention at a higher national level than currently exists.

Recommendation: The federal government should make the healthy
mental, emotional, and behavioral development of young people a
national priority, establish public goals for the prevention of specific
MEB disorders and for the promotion of healthy development among
young people, and provide needed research and service resources to
achieve these aims. (13-1)

Mental, emotional, and behavioral disorders among young people bur-
den not only traditional mental health and substance abuse programs, but
also multiple other service systems that support young people and their
families—most notably the education, child welfare, primary medical care,
and juvenile justice systems. According to one estimate, more than a quarter
of total service costs for children who have these disorders are incurred
in the school and juvenile justice systems. Similarly, a quarter of pediatric
primary care visits address behavioral issues. The cost savings of preven-
tion programs likewise are experienced in a range of service systems. A
national-level response therefore requires the creation of a designated entity
with the authority to establish common prevention goals, to direct relevant
federal resources, and to influence the investment of state, local, or private
resources toward these goals as well as coordination and leadership across
and within multiple federal agencies.

Recommendation: The White House should create an ongoing mecha-
nism involving federal agencies, stakeholders (including professional
associations), and key researchers to develop and implement a strategic
approach to the promotion of mental, emotional, and behavioral health
and the prevention of MEB disorders and related problem behaviors in
young people. The U.S. Departments of Health and Human Services,
Education, and Justice should be accountable for coordinating and
aligning their resources, programs, and initiatives with this strategic
approach and for encouraging their state and local counterparts to do
the same. (13-2)

Federal resources should support the continued evaluation and refine-
ment of programs to increase understanding of what works for whom and

Copyright © National Academy of Sciences. All rights reserved.



Preventing Mental, Emotional, and Behavioral Disorders Among Young People: Progress and Possibilities

6 PREVENTING MENTAL, EMOTIONAL, AND BEHAVIORAL DISORDERS

when. The braiding of programmatic funding from service agencies, such
as the Substance Abuse and Mental Health Services Administration, with
evaluation funding from research agencies, such as the National Institute
of Mental Health, would advance these efforts. Establishment of an ongo-
ing national monitoring system that is capable of regular reporting on
the incidence and prevalence of specific disorders, as well as the rates of
exposure to key risk and protective factors, is needed to assess performance
compared with national goals.

Determining what is “evidence-based” is an important component of
ensuring that these efforts have a positive impact on the lives of young
people. Priority should be given to programs that have been tested and
replicated in real-world environments, that have reasonable cost, and that
are supported by tools that will help to implement key elements of the
programs with fidelity. Federal and state agencies should not endorse pro-
grams that lack empirical evidence solely on the basis of general commu-
nity endorsement. In turn, states and communities need to consider the
relevance of available models to their own needs, priorities, and cultural
contexts. They should evaluate programs and systems that they adopt, so
as to continue to build the prevention knowledge base. Programs should
also engage in and document the results of quality improvement efforts to
continuously enhance program outcomes.

Recommendation: States and communities should develop networked
systems to apply resources to the promotion of mental health and pre-
vention of MEB disorders among their young people. These systems
should involve individuals, families, schools, justice systems, health care
systems, and relevant community-based programs. Such approaches
should build on available evidence-based programs and involve local
evaluators to assess the implementation process of individual programs
or policies and to measure community-wide outcomes. (13-3)

Concurrently, concerted attention should be paid to developing a work-
force that has the knowledge base and skill sets necessary to research,
implement, and disseminate relevant interventions in diverse community
contexts and cultures. Training and certification programs for the next
generation of professionals working with young people should include the
latest knowledge of the early trajectories of disorders and of prevention
approaches in a life-course framework. Box S-3 provides a list of other
specific recommendations relevant to putting knowledge into practice.
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BOX S-3
Recommendations: Putting Knowledge into Practice

Funding and Implementation

e Congress should establish a set-aside for prevention services and innovation
in the Community Mental Health Services Block Grant, similar to the set-aside
in the Substance Abuse Prevention and Treatment Block Grant. (12-1)

e The U.S. Departments of Health and Human Services, Education, and Justice
should braid funding of research and practice so that the impact of programs
and practices that are being funded by service agencies (e.g., the Substance
Abuse and Mental Health Services Administration, the Office of Safe and Drug
Free Schools, the Office of Juvenile Justice and Delinquency Prevention) are
experimentally evaluated through research funded by other agencies (e.g., the
National Institutes of Health, the Institute of Education Sciences, the National
Institute of Justice). This should include developing appropriate infrastructure
through which evidence-based programs and practices can be delivered and
evaluated. (12-2)

e The U.S. Departments of Health and Human Services, Education, and Justice
should fund states, counties, and local communities to implement and continu-
ously improve evidence-based approaches to mental health promotion and
prevention of MEB disorders in systems of care that work with young people
and their families. (12-3)

e The U.S. Departments of Health and Human Services, Education, and Justice
should develop strategies to identify communities with significant community-
level risk factors and target resources to these communities. (8-2)

¢ Researchers and community organizations should form partnerships to develop
evaluations of (1) adaptation of existing interventions in response to community-
specific cultural characteristics; (2) preventive interventions designed based
on research principles in response to community concerns; and (3) preventive
interventions that have been developed in the community, have demonstrated
feasibility of implementation and acceptability in that community, but lack experi-
mental evidence of effectiveness. (11-4)

(Also in Box S-5, Recommendations for Researchers)

e Federal and state agencies should prioritize the use of evidence-based pro-
grams and promote the rigorous evaluation of prevention and promotion pro-
grams in a variety of settings in order to increase the knowledge base of what
works, for whom, and under what conditions. The definition of evidence-based
should be determined by applying established scientific criteria. (12-4)

Data Collection and Monitoring

e The U.S. Department of Health and Human Services should be required to
provide (1) annual data on the prevalence of MEB disorders in young people,
using an accepted current taxonomy (e.g., the Diagnostic and Statistical
Manual of Mental Disorders, the International Statistical Classification of Dis-
eases) and (2) data that can provide indicators and trends for key risk and
protective factors that serve as significant predictors for MEB disorders. (2-1)

continued
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BOX S-3 Continued

e The Substance Abuse and Mental Health Services Administration should
expand its current data collection to include measures of service use across
multiple agencies that work with vulnerable populations of young people. (2-2)

Workforce Development

e Training programs for relevant health (including mental health), education, and
social work professionals should include prevention of MEB disorders and pro-
motion of mental, emotional, and behavioral health. National certifying and
accrediting bodies for training should set relevant standards using available
evidence on identifying and managing risks and preclinical symptoms of MEB
disorders. (12-6)

e The U.S. Departments of Health and Human Services, Education, and Justice
should convene a national conference on training in prevention and promotion
to (1) set guidelines for model prevention research and practice training pro-
grams and (2) contribute to the development of training standards for certifying
trainees and accrediting prevention training programs in specific disciplines,
such as health (including mental health), education, and social work. (12-7)

e Once guidelines have been developed, the U.S. Departments of Health and
Human Services, Education, and Justice should set aside funds for competitive
prevention training grants to support development and dissemination of model
interdisciplinary training programs. Training should span creation, implementa-
tion, and evaluation of effective preventive interventions. (12-8)

NOTE: The first number refers to the chapter in which the recommendation appears; the
second number references its order of appearance in the chapter.

CONTINUING A COURSE OF RIGOROUS RESEARCH

The National Institutes of Health (NIH) fund research related to the
prevention of MEB disorders through multiple centers and institutes. A
significant body of research now points to common trajectories across
multiple disorders and highlights the potential for interventions to affect
multiple disorders. However, no definition of prevention is shared across
agencies, no NIH-wide planning or accounting of prevention spending
exists, and there are no common research priorities. In addition, most NIH
research centers address single disorders. The ability of prevention research
to approach issues from a comprehensive developmental perspective would
be aided by cross-institute dialogue and by coordinated funding for inter-
ventions that address co-occurring outcomes, common risk and protective
factors, and shared developmental pathways.
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Recommendation: The National Institutes of Health, with input from
other funders of prevention research, should develop a comprehensive
10-year research plan targeting the promotion of mental health and
prevention of both single and comorbid MEB disorders. This plan
should consider current needs, opportunities for cross-disciplinary and
multi-institute research, support for the necessary research infrastruc-
ture, and establishment of a mechanism for assessing and reporting
progress against 10-year goals. (13-5)

Continued investment in research can lead to interventions that will
mitigate risks and strengthen protective factors prior to the onset of dis-
orders and that will help to set young people on an appropriate devel-
opmental course. Substantial evidence has shown that the incidence of
many disorders and problem behaviors can be reduced significantly, thereby
justifying the need for dedicated efforts to refine these approaches.

Recommendation: Research funders! should establish parity between
research on preventive interventions and treatment interventions.

(13-4)

The report makes a number of specific recommendations aimed at iden-
tifying areas of focus for future research in a 10-year plan that will inform
future federal, state, and local initiatives (see Box S-4). The following focus
areas should serve as the research priorities for both federal agencies and
foundations, and they should stimulate prevention partnerships:

e Approaches to screening in conjunction with intervention. Screening
can take place at multiple levels, including the level of the popula-
tion to identify communities at risk (e.g., high-poverty neighbor-
hoods), the level of groups to identify those at risk (e.g., children
with depressed parents), and the level of individuals to identify those
who have either behavioral symptoms or biological markers indi-
cating the likelihood of developing a disorder (e.g., young children
who exhibit highly aggressive behavior). However, screening without
community acceptance and sufficient service capacity to respond to
identified needs is of limited value. Models are needed that partner
screening with implementation of evidence-based interventions.

¢ Implementation. Implementation has only recently been identified
as an area of research in its own right. The effectiveness of state

1The term “research funders” is used throughout the recommendations to refer to federal
agencies and foundations that fund research on mental health promotion or prevention of
MEB disorders.
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BOX S-4
Recommendations: Continuing a
Course of Rigorous Research

Overall

e Research funders* should fund preventive intervention research on (1) risk
and protective factors for specific disorders; (2) risk and protective factors that
lead to multiple mental, emotional, and behavioral problems and disorders;
and (3) promotion of individual, family, school, and community competencies.
(4-3)

e Research funders should invest in studies that (1) aim to replicate findings
from earlier trials, (2) evaluate long-term outcomes of preventive interventions
across multiple outcomes (e.qg., disorders, academic outcomes), and (3) test
the extent to which each prevention program is effective in different race,
ethnic, gender, and developmental groups. (10-1)

e The National Institutes of Health and other federal agencies should increase
funding for research on prevention and promotion strategies that reduce mul-
tiple MEB disorders and that strengthen accomplishment of age-appropriate
developmental tasks. High priority should be given to increasing collabora-
tion and joint funding across institutes and across federal agencies that are
responsible for separate but developmentally related outcomes (e.g., mental
health, substance use, school success, contact with justice). (12-5)

¢ Research funders should strongly support research to improve the effective-
ness of current interventions and the creation of new, more effective interven-
tions with the goal of wide-scale implementation of these interventions. (7-2)

Screening Linked to Interventions

* Research funders should support a rigorous research agenda to develop
and test community-based partnership models involving systems such as
education (including preschool), primary care, and behavioral health to screen
for risks and early mental, emotional, and behavioral problems and assess
implementation of evidence-based preventive responses to identified needs.
(8-1)

Implementation

e The National Institutes of Health should be charged with developing meth-
odologies to address major gaps in current prevention science approaches,
including the study of dissemination and implementation of successful inter-
ventions. (10-2)

e Research funders should fund research and evaluation on (1) dissemination
strategies designed to identify effective approaches to implementation of
evidence-based programs, (2) the effectiveness of programs when imple-
mented by communities, and (3) identification of core elements of evidence-
based programs, dissemination, and institutionalization strategies that might
facilitate implementation. (11-1)

e Research funders should fund research on state- or community-wide imple-
mentation of interventions to promote mental, emotional, or behavioral health
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or prevent MEB disorders that meet established scientific standards of effec-
tiveness. (11-2)

Adaptation

e Research funders should prioritize the evaluation and implementation of
programs to promote mental, emotional, or behavioral health or prevent MEB
disorders in ethnic minority communities. Priorities should include the testing
and adoption of culturally appropriate adaptations of evidence-based interven-
tions developed in one culture to determine if they work in other cultures and
encouragement of adoption when they do. (11-3)

Neuroscience Linkages

e Research funders, led by the National Institutes of Health, should dedicate
more resources to formulating and testing hypotheses of the effects of genetic,
environmental, and epigenetic influences on brain development across the
developmental span of childhood, with a special focus on pregnancy, infancy,
and early childhood. (5-1)

e The National Institutes of Health should lead efforts to study the feasibility
and ethics of using individually identified genetic and other neurobiological
risk factors to target preventive interventions for MEB disorders. (5-4)

e Research funders, led by the National Institutes of Health, should dedicate
resources to support collaborations between prevention scientists and basic
and clinical developmental neuroscientists. Such collaborations should include
both basic science approaches and evaluations of the effects of prevention
trials on neurobiological outcomes, as well as the use of animal models to
identify and test causal mechanisms and theories of pathogenesis. (5-2)

e Research funders, led by the National Institutes of Health, should fund research
consortia to develop multidisciplinary teams with expertise in developmental
neuroscience, developmental psychopathology, and preventive intervention
science to foster translational research studies leading to more effective pre-
vention efforts. (5-3)

Economic Analyses

e The National Institutes of Health, in consultation with government agencies,
private-sector organizations, and key researchers, should develop outcome
measures and guidelines for economic analyses of prevention and promo-
tion interventions. The guidelines should be widely disseminated to relevant
government agencies and foundations and to prevention researchers. (9-1).

e Funders of intervention research should incorporate guidelines and measures
related to economic analysis in their program announcements and provide
supplemental funding for projects that include economic analyses. Once avail-
able, supplemental funding should also be provided for projects with protocols
that incorporate recommended outcome measures. (9-2)

continued

Copyright © National Academy of Sciences. All rights reserved.



Preventing Mental, Emotional, and Behavioral Disorders Among Young People: Progress and Possibilities

12 PREVENTING MENTAL, EMOTIONAL, AND BEHAVIORAL DISORDERS

BOX S-4 Continued

Competencies

e Research funders, led by the National Institutes of Health, should increase
funding for research on the etiology and development of competencies and
healthy functioning of young people, as well as how healthy functioning pro-
tects against the development of MEB disorders. (4-1)

e The National Institutes of Health should develop measures of developmental
competencies and positive mental health across developmental stages that are
comparable to measures used for MEB disorders. These measures should be
developed in consultation with leading research and other key stakeholders
and routinely used in mental health promotion intervention studies. (4-2)

Technology
e Research funders should support research on the effectiveness of mass media
and Internet interventions, including approaches to reducing stigma. (7-3)

Other Research Gaps

e Research funders should address significant research gaps, such as pre-
ventive interventions with adolescents and young adults, in certain high-risk
groups (e.g., children with chronic diseases, children in foster care), and in pri-
mary care settings; interventions to address poverty; approaches that combine
interventions at multiple developmental phases; and approaches that integrate
individual, family, school, and community-level interventions. (7-4)

NOTE: The term “research funders” is used to refer to federal agencies and foundations who
fund research on mental health promotion or prevention of MEB disorders.

and community-level implementation processes and approaches is
one of the frontiers of future prevention research.

e Analysis of adaptation. Little research has addressed factors that
either facilitate or impede the transfer or adaptation of evidence-
based interventions that have been developed for a single setting to
a range of other ethnic, linguistic, and cultural groups. Additional
research is needed to ensure the availability of interventions that
are culturally relevant and that have been informed by the nation’s
many ethnic, linguistic, and cultural environments.

e Linkages with neuroscience. Environment and experience have
powerful effects on modifying brain structure and function, including
influences on the expression of genes and their protein products that
can dictate or alter the course of development. Cross-disciplinary
collaborations that formulate and test hypotheses concerning the
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roles and interactions among multiple genetic and epigenetic influ-
ences on brain development may lead to strategies to tailor preven-
tive interventions to specific individuals or groups of individuals at
greatest risk.

¢ Economic analyses. The challenges of conducting economic analy-
ses and the relative novelty of this type of analysis in the preven-
tion field suggest the need for guidelines for conducting economic
analyses (cost-effectiveness and cost-benefit analyses) as well as
provision of incentives to encourage their inclusion in study designs.
Evidence of the economic benefits of preventive interventions will
make them more valuable to communities as they decide about the
distribution of limited resources.

e Competencies. Competencies related to age-appropriate develop-
mental tasks in the family, school, peer group, and community play
an important role in mental health. The etiology and development
of competencies need to be better understood. Methods to assess
the relative value and effects of different types of competencies on
development of and protection from disorders require attention.

e Use of technology. The Internet, mass media, and other current
technologies (e.g., CD-ROMs) represent potential mechanisms
to reach large segments of the population. Research in this area
should be conducted to determine whether such media can be used
effectively to promote mental health or to prevent disorders.

e  Other research gaps. Despite dramatic increases in prevention
research, significant gaps remain regarding populations and set-
tings to be targeted.

Given the modest effect sizes of some interventions, research funders are
encouraged to support research to improve the breadth of the application
and effectiveness of current evidence-based interventions and to develop
new, more effective interventions. They should also direct researchers to
measure outcomes over time, ideally across developmental periods, analyze
multiple outcomes (including the effects on multiple disorders), and assess
iatrogenic effects. Researchers in turn are encouraged to design interven-
tions and evaluations that respond to these concerns (see Box S-5).

Finally, the gap is substantial between what is known and what is actu-
ally being done. The nation is now well positioned to equip young people
with the skills, interests, assets, and health habits needed to live healthy,
happy, and productive lives in caring relationships that strengthen the
social fabric. This can be achieved by refining the science and by develop-
ing the infrastructure and large-scale collaborative systems that allow the
equitable delivery of population-based preventive approaches. We call on
the nation to build on the extensive research now available by implement-
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BOX S-5
Recommendations for Researchers

e Research and interventions on the prevention of MEB disorders should focus
on interventions that occur before the onset of disorder but should be broad-
ened to include promotion of mental, emotional, and behavioral health. (3-1)

* Prevention researchers should broaden the range of outcomes included in
evaluations of prevention programs and policies to include relevant MEB dis-
orders and related problems, as well as common positive outcomes, such as
accomplishment of age-appropriate developmental tasks (e.g., school, social,
and work outcomes). They should also adequately explore and report on
potential iatrogenic effects. (7-1)

* Researchers should include analysis of the costs and cost-effectiveness (and
whenever possible cost-benefit) of interventions in evaluations of effectiveness
studies (in contrast to efficacy trials). (9-3)

* Researchers and community organizations should form partnerships to
develop evaluations of (1) adaptation of existing interventions in response
to community-specific cultural characteristics; (2) preventive interventions
designed based on research principles in response to community concerns;
and (3) preventive interventions that have been developed in the community,
have demonstrated feasibility of implementation and acceptability in that
community, but lack experimental evidence of effectiveness. (11-4)

ing evidence-based preventive interventions, testing their effectiveness in
specific communities, disseminating principles in support of prevention,
addressing gaps in the available research, and monitoring progress at the
national, state, and local levels.
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ental, emotional, and behavioral (MEB) disorders—such as
l \ / I depression, conduct disorder, and substance abuse—among chil-
dren, youth, and young adults create an enormous burden for
them, their families, and the nation. They threaten the future health and
well-being of young people. Between 14 and 20 percent of young people
experience an MEB disorder at a given point in time. A survey of adults
reported that half of all lifetime cases of diagnosable mental illness began
by age 14 and three-fourths by age 24 (Kessler, Berglund, et al., 2005). A
review of three longitudinal studies concluded that close to 40 percent of
young people have had at least one psychiatric disorder by the time they
are 16 (Jaffee, Harrington, et al., 2005). Furthermore, about one in five
(21.3 percent) adolescents ages 12-17 received treatment or counseling
for MEB disorders in 2006 (Substance Abuse and Mental Health Services
Administration, 2007b). Signs of potential MEB disorders are often appar-
ent at a very young age. Parents often report concerns before age 5, and
there are indications that the expulsion rate of children from preschool for
behavioral concerns is higher than similar expulsion rates of children from
grades K-12 (Gilliam and Sharar, 2006). But mental health costs are often
hidden from national accounting methods because a major portion of these
costs do not take place in mental health care settings, accruing instead to
such systems as education, justice, and physical health care. By the same
token, the savings that can accrue from prevention are likely to most benefit
these systems.
Early onset of MEB disorders is predictive of lower school achievement,
an increased burden on the child welfare system, and greater demands

15
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on the juvenile justice system (Institute of Medicine, 2006b). One study
estimated that more than one-quarter of the total costs for mental health
treatment services among adolescents were incurred in the education and
juvenile justice systems (Costello, Copeland, et al., 2007). One estimate puts
the total annual economic costs in 2007 at roughly $247 billion (Eisenberg
and Neighbors, 2007). In addition, youth with emotional and behavioral
problems are at greatly increased risk of psychiatric and substance abuse
problems (Gregory, Caspi, et al., 2007). The earlier young people start
drinking, the more likely they are to have serious alcohol dependence as
adults (Grant and Dawson, 1997; Gruber, DiClemente, et al., 1996). Early
aggressive behavior greatly increases the risk of conduct disorder, drug use,
and other externalizing behaviors, while environmental and individual-level
protective factors (Kellam, Ling, et al., 1998) and preventive interventions
can reduce these risks.

The good news, as this report documents, is that research has identified
multiple factors that contribute to the development of MEB disorders, and
interventions have been developed to successfully intervene with these fac-
tors. Through the application of policies, programs, and practices aimed at
eliminating risks and increasing strengths, there is great potential to reduce
the number of new cases of MEB disorders and significantly improve the
lives of young people.

A variety of factors—including individual competencies, family
resources, school quality, and community-level characteristics—can increase
or decrease the risk that a young person will develop an MEB disorder
or related problem behaviors, such as early substance use, risky sexual
behavior, or violence. These factors tend to have a cumulative effect: A
greater number of risk factors (and for some, a longer exposure, such as
from parental mental illness) increases the likelihood of negative outcomes,
and a greater number of protective factors (e.g., resources within an indi-
vidual, family strengths, access to mentors, and good education) decreases
the likelihood of negative outcomes. This report makes the case that pre-
venting the development of MEB disorders and related problems among
young people, reducing risks, and promoting positive mental health should
be high priorities for the nation.

Families, policy makers, practitioners, and scientists share a concep-
tual commitment to the well-being of young people—that is not a new
idea. However, a solid body of accumulated research now shows that it is
possible to positively impact young people’s lives and prevent many MEB
disorders. In addition, a consensus is emerging around the need to promote
positive aspects of emotional development. While additional research is
needed, the efficacy of a wide range of preventive interventions has been
established, particularly ones that reduce risk factors or enhance protective
factors. Less research had been conducted to empirically evaluate strate-
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gies to implement relevant policies on prevention, to widely and effectively
adopt preventive interventions, to develop culturally relevant interventions,
or to build the infrastructure for prevention, so that effective practices are
available to every family and young person who could benefit from them.

CORE CONCEPTS

Several core concepts underlie the ability to adopt prevention and
promotion as national priorities. The committee views these concepts as
essential elements that must be embraced by families, policy makers, service
systems, and scientists in order to continue to make progress in this area.
They also shed light on why not enough attention has been directed to
prevention or promotion to date.

Prevention requires a paradigm shift. Prevention of MEB disorders
inherently involves a way of thinking that goes beyond the traditional dis-
ease model, in which one waits for an illness to occur and then provides
evidence-based treatment. Prevention focuses on the question, “What will
be good for the child 5, 10, or more years from now?” and tries to mobi-
lize resources to put these things in place. A growing body of prevention
research points to the need for the national dialogue on mental health and
substance abuse issues to embrace the healthy development of young people
and at the same time to respond early and effectively to the needs of those
with MEB disorders.

Mental health and physical health are inseparable. The prevention
of MEB disorders and physical disorders and the promotion of mental
health and physical health are inseparable. Young people who grow up
in good physical health are more likely to also have good mental health.
Similarly, good mental health often contributes to maintenance of good
physical health. In their calculations of the burden of disease and injury in
the United States in 1996 (the latest data available), Michaud, McKenna,
and colleagues (2006) show that in children ages 5-14, 15 percent of
disability-adjusted life years (DALYs) lost to illness are caused by mental
illness. In youth ages 15-24, almost two-thirds of DALYs lost are due
to mental illness, to substance abuse, or to homicide, suicide, or motor
vehicle accidents, all of which have a strong association with mental ill-
ness and substance abuse. Furthermore, MEB disorders increase the risk
for communicable and noncommunicable diseases and contribute to both
intentional and unintentional injuries, so the percentage may be even
higher (Prince, Patel, et al., 2007). Almost one-quarter (24 percent) of
pediatric primary care office visits involve behavioral and mental health
problems (Cooper, Valleley, et al., 2006).

Conversely, young people with special health care needs or chronic
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physical health problems are at greater risk for MEB disorders (Kuehn,
2008; Wolraich, Drotar, et al., 2008). Associations have been demonstrated
between MEB disorders and a number of chronic diseases. For example,
one study showed that 16 percent of asthmatic youth ages 11-17 demon-
strated criteria for anxiety and depressive disorders (McCauly, Katon, et al.,
2007). Health professionals in both sectors contribute to the maintenance
of good physical and good mental health.

Successful prevention is inherently interdisciplinary. The prevention of
MEB disorders is inherently interdisciplinary and draws on a variety of dif-
ferent strategies. For example, strategies at multiple levels have led to effec-
tive tobacco control and reductions in underage drinking. These include
broad interventions that address policy or regulation (product taxation,
purchase and use age minimums, advertising restrictions), interventions
that address community behaviors (blue laws, smoke-free workplaces),
interventions within the legal system (fines for underage sales, lawsuits
against manufacturers), and individually focused interventions both within
and independent of the health care system (parents educating their children
about smoking and drinking).

Mental, emotional, and behavioral disorders are developmental. The
health status of young people has a significant influence on the trajectory
of health into adulthood (National Research Council and Institute of Medi-
cine, 2004a). While research suggests that the earliest years of life are one
of the most opportune times to affect change (National Research Council
and Institute of Medicine, 2000), other developmental periods (e.g., early
adolescence) or settings (e.g., schools) in young people’s lives also provide
opportunities for intervention (National Research Council and Institute of
Medicine, 2001, 2002). Children develop in the context of their families
(or, for some, the institutions that replace their families), their schools, and
their communities.

Coordinated community-level systems are needed to support young
people. Supporting the development of children requires that infrastructure
be in place in one or more systems—public health, health care, education,
community agencies—to support and finance culturally appropriate pre-
ventive interventions at multiple levels. Similarly, the benefits or savings of
prevention may occur in a system (e.g., education, justice) other than the
one that paid for the prevention activity (e.g., health), requiring a broad,
community-wide perspective. For example, an outcome of a family-based
preventive intervention delivered by the health care system may be chil-
dren who are more successful academically or have fewer legal difficulties.
Sharing costs and benefits of interventions across agencies and programs
would likely create new opportunities for broad advances.
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INTERVENTION RATIONALE

The past decade and a half has witnessed an explosion in knowledge
regarding how to help young people experience healthy development. The
evidence that these efforts can have a positive impact on the trajectory of
their lives makes a compelling case for them. However, there have been
strong pressures by some public interest groups against many types of pre-
ventive interventions. Objections have been particularly strong related to
mandatory screening of children to identify those at high risk and therefore
presumably in need of prevention or treatment, as well as to screening done
with passive consent. Concerns have also been raised about the reliability of
screenings conducted to identify suicide risk, as well as the effectiveness of
preventive interventions designed to reduce suicide (Institute of Medicine,
2002).

Public views about mental health treatment and prevention often differ;
this is certainly true in the United States. Insurance and government-funded
programs typically support treatment but do so less for many kinds of pre-
vention. A fundamental difference between some forms of prevention and
treatment is that treatment is typically based on a one-on-one relationship
between a person seeking care and a provider of care, whereas prevention
can be on an individual (e.g., early child health screenings), group (e.g., a
classroom behavior management program), or population (e.g., antidrug
advertising campaigns or citywide antibullying programs) basis. In the case
of prevention, the public sector, in the shape of a legislative body or a school
system, sometimes takes it on itself to intervene in the lives of individuals
in the interest of the common good. Public resistance may result when this
public intervention infringes on individual rights. For example, the predomi-
nant view in the United States is that parenting—unless it results in abuse or
neglect—is a private matter not subject to government intervention.

Both the practical public health context and various philosophical
contexts provide strong justification for taking a preventive approach to
the emotional and behavioral problems of youth. First, public health’s core
focus is preventing rather than treating disease. The primary concern is the
health of the population, rather than the treatment of individual diseases.
Public health recognizes the importance of identifying and then interven-
ing with known risk factors. In a public health context, population health
is understood to result from the interaction of a range of factors beyond
the individual. In the case of children, youth, and young adults, a public
health model would call for the involvement of families, schools, health and
other child service systems, neighborhoods, and communities to address the
interwoven factors that affect mental health. Behavioral health could learn
from public health in endorsing a population health perspective.
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From a philosophical perspective, promoting the general welfare and
protecting society’s most vulnerable individuals are part of the nation’s
foundation, codified in the founding documents of the nation. Government
has an obligation to ensure the health, safety, and welfare of its citizens.
Thus, government has a responsibility to address unmet mental health
needs, particularly for children.

Second, economics suggests that the public sector should intervene
when one person’s action or behavior adversely impacts others (i.e., nega-
tive externalities). Young people who suffer from MEB disorders impose
costs on society beyond those that they suffer themselves: the costs of
health and other care; disruptions of work, school, or family; the costs to
the criminal justice system and other service systems for actions resulting
from MEB disorders; and, in the case of young people, the costs of special
education or other remedial services. Preventing MEB disorders and pro-
moting mental health thus benefits not only the individuals who would have
directly experienced these problems and their families, but also society as a
whole. Similarly, the basic human suffering that individuals with MEB dis-
orders and their families experience calls for public preventive intervention,
as there are strategies available that can avoid some of that suffering.

Third, a political science perspective calls on government to intervene
in areas in which shared interests require shared solutions—such issues as
public education, global warming, national defense, and others for which
wider societal action is needed. Political science considers inequities when
considering how and when society should be involved in the affairs of its
citizens. The distribution of the burden imposed by preventable MEB disor-
ders is one such inequity warranting collective decision making to include
population-level issues that affect communities as a whole. Finally, the basic
ethical principles of justice, beneficence, and fidelity call for reasonable
actions to protect the nation’s young people and promote their well-being.

Collectively, these different perspectives provide a strong rationale for
government to employ its resources to prevent a large future burden of
MEB disorders that, directly or indirectly, affects all of society. The case
is particularly compelling in the instance of preventable disorders among
young people. Government, communities, and families should be called on
to make changes with documented benefit in their lives.

STUDY BACKGROUND

In 1994, in response to a congressional request, the Institute of Medi-
cine (IOM) published Reducing Risks for Mental Disorders: Frontiers for
Preventive Intervention Research, a landmark assessment of research related
to prevention of mental disorders (referred to throughout as the 1994 IOM
report). The report acknowledged incremental progress since the nation was
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first called to pay attention to mental illness and its prevention by President
John F. Kennedy in the early 1960s. The report provided a new definition of
mental illness prevention and a conceptual framework that emphasized the
reduction of risks for mental disorders. And it proposed a focused research
agenda, with recommendations on how to develop effective intervention
programs, create a cadre of prevention researchers, and improve coordina-
tion among federal agencies.

Numerous other reports and activities have emerged since the 1994
IOM report, drawing more attention to the need for research, preven-
tion, and treatment of mental disorders (see Box 1-1 for a timeline of key
events), including the New Freedom Commission on Mental Health report
(2003), reports of the National Advisory Mental Health Council’s Work-
group on Child and Adolescent Mental Health Intervention Development
and Deployment (2001) of the National Institute of Mental Health, and
reports from the surgeon general on children’s mental health (U.S. Public
Health Service, 2000), violence (U.S. Public Health Service, 2001c¢), and
suicide prevention (U.S. Public Health Service, 1999b, 2001b). The Surgeon
General’s Call to Action to Prevent and Reduce Underage Drinking (U.S.
Public Health Service, 2007) similarly called for concerted national action
to address this significant concern affecting young people. Mental health
and substance abuse professional and consumer organizations have taken
steps to embrace prevention without abandoning the need for treatment.

At the same time, the growth in research-based evidence and new
government mandates related to program accountability have prompted
focused attention on specific preventive interventions. The Government
Performance and Results Act of 1993 launched a trend toward requir-
ing federal programs to provide evidence of effectiveness (U.S. Office of
Management and Budget, 2003). The Safe and Drug Free Schools Act
of 1990 specified “principles of effectiveness,” and the No Child Left
Behind Act of 2001 called for school districts to implement evidence-
based programming (Hallfors and Godette, 2002). More recently, the
Consolidated Appropriations Act of 2008 created a new grant program
to support “evidence based home visitation programs” that meet “high
evidentiary standards” as well as a new wellness program in the mental
health programs of regional and national significance that would require
grantees to “evaluate the success of the program based on their ability to
provide evidence-based services.”

The number of preventive interventions tested using randomized con-
trolled trials (RCTs), an approach generally considered to be the “gold stan-
dard” and strongly recommended by the 1994 IOM report, has increased
substantially since that time. Figure 1-1 illustrates the number of published
RCTs (between 1980 and 2007) based on a search of articles related to
preventive interventions for MEB disorders with young people included
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BOX 1-1
Timeline of Recent Prevention-Related Events

1994 The Institute of Medicine (IOM) published Reducing Risks for Mental Dis-
orders: Frontiers for Preventive Intervention Research, which presented
a focused research agenda, with recommendations on how to develop
effective intervention programs, create a cadre of prevention researchers,
and improve coordination among federal agencies.

1996 The Center for the Study and Prevention of Violence at the University of
Colorado at Boulder, with funding from the U.S. Department of Justice,
designed and launched a national violence prevention initiative called
Blueprints for Violence Prevention to identify effective violence prevention
programs.

1997 As part of a model programs initiative, the Center for Substance Abuse
Prevention of the Substance Abuse and Mental Health Services Admin-
istration (SAMHSA) created the National Registry of Effective Prevention
Programs.

The National Institute on Drug Abuse (NIDA) released Preventing Drug
Use Among Children and Adolescents: A Research-Based Guide for
Parent, Educators, and Community Leaders, which includes examples of
research-based drug abuse prevention programs.

1998 The National Research Council (NRC) and IOM held a workshop on
adolescent decision making and its implications for prevention programs;
the workshop report summarized issues raised related to the design and
implementation of prevention programs for youth.

The National Advisory Mental Health Council's Workgroup on Mental
Disorder Prevention Research of the National Institute of Mental Health
(NIMH) released Priorities for Prevention Research at NIMH.

The Promising Practices Network (PPN) was launched by a partner-
ship between four state-level intermediary organizations with the goal of
encouraging a shift toward results-oriented policy and practice by provid-
ing easier access to evidence-based information via the Internet. The site,
which is now administered by RAND, provides information about “what
works” to improve the lives of children, youth, and families. Programs are
reviewed and assigned to one of the evidence level categories (proven,
promising, proven/promising, and screened).

1999 Mental Health: A Report of the Surgeon General was issued to address
mental health and mental illness across the life span, focusing attention
on the role of mental health, including prevention of disorders, in the lives
of individuals, communities, and the nation.

The Safe and Drug Free Schools Act created a new interagency program
(U.S. Department of Education, U.S. Department of Health and Human
Services, and Office of Juvenile Justice and Delinquency Prevention) to
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prevent violence and substance abuse among the nation’s youth, schools,
and communities. The act specifies “principles of effectiveness.”

The Surgeon General’s Call to Action to Prevent Suicide proposed “a
nationwide, collaborative effort to reduce suicidal behaviors, and to prevent
premature death due to suicide across the life” by using AIM (awareness,
intervention, and methodology) as an approach to address suicide.

The American Academy of Pediatrics’ Task Force on Violence published
The Role of the Pediatrician in Youth Violence Prevention in Clinical Prac-
tice and at the Community Level.

2000 The Society for Prevention Research (SPR) released the first edition
of its flagship journal, Prevention Science, as an interdisciplinary forum
designed to disseminate new developments in the theory, research, and
practice of prevention. (SPR was created in 1991 to advance science-
based prevention programs and policies through empirical research.)

Report of the Surgeon General’s Conference on Children’s Mental Health:
A National Action Agenda was released, which introduces a “blueprint
for addressing children’s mental health in the United States” based on
a conference sponsored by the U.S. Departments of Health and Human
Services, Education, and Justice.

The World Federation for Mental Health, the Clifford Beers Foundation,
and the Carter Center Mental Health Program organized the First World
Conference on the Promotion of Mental Health and Prevention of Mental
and Behavioral Disorders.

2001 Youth Violence: A Report of the Surgeon General reviewed the factors that
protect youth from perpetrating violence and identified effective research-
based preventive strategies.

The Coalition for Evidence-Based Policy was established to promote govern-
ment policy making based on rigorous evidence of program effectiveness.

Mental Health: Culture, Race, and Ethnicity (a supplement to Mental
Health: A Report of the Surgeon General) was released by the Office of
the Surgeon General.

The National Advisory Mental Health Council’s Workgroup on Child and
Adolescent Mental Health Intervention Development and Deployment
released Blueprint for Change: Research on Child and Adolescent Mental
Health.

The American Psychological Association released a special issue of Pre-
vention and Treatment, with 13 commentaries on the 1998 report Priorities
for Prevention Research at NIMH.

Child Trends published two reports on mental health and emotional well-
being, Background for Community-Level Work on Mental Health and
Externalizing Disorders in Adolescence: Reviewing the Literature on

continued
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BOX 1-1 Continued

Contributing Factors and Background for Community-Level Work on Emo-
tional Well-Being in Adolescence: Reviewing the Literature on Contributing
Factors, as part of its series of “what works” in youth development.

2002 The IOM published Reducing Suicide: A National Imperative, which includes
consensus statements on the scientific literature on the causes of and risk
factors for suicide and illuminates contentious issues and gaps in the
knowledge base that should guide prevention efforts and intervention.

The What Works Clearinghouse was established by the U.S. Department
of Education’s Institute of Education Sciences to provide educators, policy
makers, researchers, and the public with a central and trusted source of
scientific evidence for what works in education, including programs aimed
at character education.

The President’'s New Freedom Commission on Mental Health was estab-
lished to identify policies that could be implemented by federal, state, and
local governments to maximize the utility of existing resources, improve
coordination of treatments and services, and promote successful commu-
nity integration for adults with a serious mental illness and children with a
serious emotional disturbance.

2003 The President’'s New Freedom Commission on Mental Health released
Achieving the Promise: Transforming Mental Health Care in America, rec-
ommending a wholesale transformation of the nation’s mental health care
system that involves consumers and providers, policy makers at all levels
of government, and the public and private sectors.

NIDA released a second edition of Preventing Drug Use Among Children
and Adolescents: A Research-Based Guide for Parents, Educators, and
Community Leaders.

NIMH released Breaking Ground, Breaking Through: The Strategic Plan
for Mood Disorders Research, which included a section titled “Treatment,
Prevention, and Services: Improving Outcomes.”

The Congressional Mental Health Caucus was established to “discuss
awareness and find solutions in a bipartisan manner on improving mental
health care and its delivery to every American.”

2004 The NRC and IOM published Reducing Underage Drinking: A Collective
Responsibility, which explored the ways in which different individuals and
groups contribute to the problem of underage drinking and how they can
be enlisted to prevent it.

SPR issued Standards of Evidence: Criteria for Efficacy, Effectiveness and
Dissemination.

The New England Regional Conference on Evidence-Based Programs for
the Promotion of Mental Health and Prevention of Mental and Substance
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Abuse Disorders was sponsored by the New England Coalition for Health
Promotion and Disease Prevention (NECON), with funding support from
the Center for Mental Health Services (CMHS) in SAMHSA.

NIMH and NIDA sponsored a two-day meeting to consider research on the
prevention of depression in children and adolescents and to consider new
opportunities to develop further the empirical base for additional preven-
tive approaches. Following the meeting, some of the participants prepared
articles for a special issue of the American Journal of Preventive Medicine
(Volume 31, Issue 6, Supplement 1, pp. 99-188, December 2006).

The National Council for Suicide Prevention issued the National Strategy for
Suicide Prevention to promote broad collaboration in prevention activities.

2006 The World Federation of Mental Health established an Office for the Pro-
motion of Mental Health and Prevention of Mental Disorders.

2007 SAMHSA launched a new, expanded website to review mental health and
substance abuse programs and practices. The system is renamed the
National Registry of Evidence-Based Programs and Practices (NREPP).

The surgeon general released The Surgeon General’s Call to Action to
Prevent and Reduce Underage Drinking.

The American Psychological Association hosted a congressional briefing
entitled “Children’s Mental Health: Key Challenges, Strategies, and Effec-
tive Solutions,” with a focus on prevention.

Psychiatric Annals published a series of articles on prevention in the
field of psychiatry. This issue provided a survey of the recent literature on
prevention topics for practicing clinical psychiatrists, such as prevention
psychiatry, suicide prevention, prodromal states and early intervention in
psychosis, alcohol and drug abuse prevention, adverse childhood events
as risk factors, becoming a preventionist, and a resident’s perspective on
prevention in psychiatry.

The Carter Center convened its annual Rosalynn Carter Mental Health
Policy Symposium, with a focus on prevention.

The National Co-Morbidity Study provided additional data confirming that
half of all lifetime diagnosable mental illness begins by age 14.

SAMHSA released a report to Congress, Promotion and Prevention in
Mental Health: Strengthening Parenting and Enhancing Child Resilience.

2008 Congress included a requirement in the FY 2008 budget of the U.S.
Department of Health and Human Services to implement an evidence-
based wellness and prevention initiative in the mental health program of
regional and national significance and an evidence-based home visitation
program within the child abuse and neglect program.

Mental Health America launched an Inaugural Promotion and Prevention
Summit.
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FIGURE 1-1 Growth in randomized controlled trials.

in Medline and Psychinfo.! Although there may be some published (and
clearly unpublished) RCTs that were not identified by this search, the
overall trend is unlikely to be affected. While not all of the articles report
successful interventions or interventions that have a major impact on out-
comes, the evidence base available now is significantly advanced beyond
what was available at the time of the 1994 IOM report.? Similarly, other
types of evaluations that provide meaningful insights into mental health
promotion and the prevention of MEB disorders have also been conducted.
Although RCTs remain the gold standard, they are not always feasible, and
other designs can make important contributions.

Some federal programs have directed that resources be used only for
programs with evidence of effectiveness, and numerous efforts have emerged
to identify and share model programs or best practices. The Substance
Abuse and Mental Health Services Administration, the U.S. Department of
Justice, and the U.S. Department of Education have each launched a mecha-
nism to identify and disseminate information about interventions, including
many preventive interventions. Numerous federal and state organizations
have published guides or lists of “model” or “effective” programs (National

IThe search, modeled on the approach used by the Cochrane Collaboration, identified
articles that self-identified as an RCT or included such terms as “random,” “control,” and
“double” or “single blind” to describe their design. The abstracts of articles identified by the
database search were then reviewed to eliminate those that were not an RCT, did not address
the prevention of emotional and behavioral disorders, or were not targeted at young people.

2The committee notes that it typically takes years for the results of an RCT to appear in
a journal. As a result, the year of publication may not correspond to the year in which the
RCT took place.
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Institute on Drug Abuse, 1997; National Institute on Alcohol Abuse and
Alcoholism, 2002; Maryland Governor’s Office of Crime Control and Pre-
vention, 2003). However, there is wide variation in the evidence criteria
used to identify and classify programs as well as the terminology used to
describe them (research-based, evidence-based, model, promising, etc.).
Impressive advances have been made in the development and documenta-
tion of efficacious interventions that successfully reduce an array of risk fac-
tors or enhance protective factors for MEB disorders and substance abuse.
Increasingly, there is evidence that some of these interventions can be effec-
tively implemented in community settings. And there is a relatively young
but growing body of evidence that some interventions are cost-effective.

Despite these substantial developments, translating existing knowledge
into widespread reductions in the incidence and prevalence of MEB dis-
orders of young people remains a challenge. Prevention science and prac-
tice still lack empirically tested strategies for widespread dissemination of
evidence-based interventions and an infrastructure of schools, family service
organizations, or health care providers to reliably deliver evidence-based
interventions.

The astonishing number of young people with MEB disorders has
placed extraordinary demands on the education, child welfare, and justice
systems as children and youth with unmet needs enter those systems. As
well, it has sparked interest in preventive approaches that may help stem
the tide. Many interventions have been demonstrated to be efficacious (i.e.,
tested in a research environment), and several have been demonstrated to
be effective (i.e., tested in the real world). However, implementation of any
intervention on a large scale and demonstration that it reliably improves
mental health outcomes remain a daunting challenge. Similarly, a shared
public vision about prevention of MEB disorders or promotion of mental
health, which prioritizes the healthy development of young people and
places prevention of MEB disorders on equal footing with physical health
disorders, is seriously lacking. Collective attention to the fact that the vast
majority of MEB disorders begins in youth will require transformation in
multiple systems that work with young people.

THE COMMITTEE’S CHARGE

Recognizing significant changes in the policy and research contexts
and substantial increases in the availability of prevention research, the
Substance Abuse and Mental Health Services Administration, the National
Institute of Mental Health, the National Institute on Drug Abuse, and the
National Institute on Alcohol Abuse and Alcoholism requested that the
Board on Children, Youth, and Families of the National Research Council
and Institute of Medicine provide an update on progress since release of
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BOX 1-2
Committee Charge

e Review promising areas of research that contribute to the prevention of mental
disorders, substance abuse, and problem behaviors among children, youth,
and young adults (to age 25), focusing in particular on genetics, neurobiology,
and psychosocial research as well as the field of prevention science.

e Highlight areas of key advances and persistent challenges since the publica-
tion of the 1994 IOM report Reducing Risks for Mental Disorders: Frontiers for
Preventive Intervention Research.

e Examine the research base within a developmental framework throughout the
life span, with an emphasis on prevention and promotion opportunities that can
improve the mental health and behavior of children, youth, and young adults.

e Review the current scope of federal efforts in the prevention of mental dis-
orders and substance abuse and the promotion of mental health among
at-risk populations, including children of parents with substance abuse or
mental health disorders, abused and neglected children, children in foster care,
children whose parents are absent or incarcerated, and children exposed to
violence and other trauma, spanning the continuum from research to policy
and services.

e Recommend areas of emphasis for future federal policies and programs of
research support that would strengthen a developmental approach to a pre-
vention research agenda as well as opportunities to foster public- and private-
sector collaboration in prevention and promotion efforts for children, youth,
and young adults, particularly in educational, child welfare, and primary care
settings.

* Prepare a final report that will provide a state-of-the-art review of prevention
research.

the 1994 IOM report, Reducing Risks for Mental Disorders: Frontiers for
Preventive Intervention Research, with special attention to the research
base and program experience with younger populations since that time
(see Box 1-2 for the complete charge). The committee was asked to focus
on populations through age 25. As mentioned above, most MEB disorders
have their origins before this age, and most individuals have adopted adult
roles by age 25 (Furstenberg, Kennedy, et al., 2003). In this way, this report
differs from the 1994 IOM report, which included the entire life span.

Terminology

The committee’s charge references “mental disorders, substance abuse,
and problem behaviors.” “Mental disorders” are defined by a cluster of
symptoms, often including emotional or behavioral symptoms, codified in
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the Diagnostic and Statistical Manual of Mental Disorders (DSM) or the
International Classification of Diseases (ICD). They include a variety of
conditions, such as schizophrenia, depression, conduct disorder, attention
deficit hyperactivity disorder, and anxiety disorder. Although the DSM
and ICD criteria are widely used for diagnostic purposes, federal agencies
have adopted alternative terminology, such as “mental and behavioral
disorders,”? “emotional, behavioral and mental disorders,”* and “mental,
emotional, and behavioral disorders”’ to communicate information about
the range of disorders experienced by young people. The National Asso-
ciation of School Psychologists has identified children with “emotional
and behavioral disorders”® as needing focused attention in the education
system. Similarly, health care professionals are seeing significant numbers of
children as a result of parental concerns regarding their behavior.

The committee debated the term to use for purposes of this report,
weighing the potential implications for the DSM and the ICD, the stigma
often associated with the term “mental disorders,” and the perspectives of
the multiple audiences at whom the report is aimed—including researchers;
service providers in the education, health, and social service systems; and
parents themselves. Although “mental disorders” is the accepted term
among many in diagnostic roles, less stigmatizing terminology is likely to
resonate with others, including parents and school personnel. In the end,
the committee decided to use “mental, emotional, and behavioral (MEB)
disorders” based on its comprehensiveness, relevance to multiple audiences,
and reduced stigma. More specific terminology is used when the discussion
refers to a specific disorder.

Substance abuse and dependence are mental disorders included in the
DSM and diagnosed when symptoms and impairment reach a high level.
However, substance use, including underage drinking, is a problem behav-
ior of significant public health concern even when the symptoms are not
severe enough to be considered a substance use disorder. Such problem
behaviors as early substance use, violence, and aggression are often signs
or symptoms of mental disorders, although they may not be frequent or
severe enough to meet diagnostic criteria. Nonetheless, intervention when
these signs or symptoms are apparent, or actions to prevent them from
occurring in the first place, can alter the course toward disorder and, as this
report outlines, are an important component of prevention in this area. The
committee could not thoroughly consider the complete range of behaviors
(e.g., truancy, unprotected sex, reckless driving) that might be considered

3See http://mentalhealth.samhsa.gov/publications/allpubs/svp05-0151/.

4See http://www.mchlibrary.info/knowledgepaths/kp_mental_conditions.html.
5See http://mentalhealth.samhsa.gov/publications/allpubs/CA-0006/default.asp.
%See http://www.nasponline.org/about_nasp/pospaper_sebd.aspx.
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problem behaviors among young people. Prevention of substance use is
included in the report given the inclusion of substance abuse in our charge;
discussion of other problem behaviors is intended to illustrate the synergy
in risk factors and approaches to prevention.

Similarly, for ease of reading, the committee has adopted the term
“young people” throughout the report when referring to “children, youth,
and young adults” as a group. When the discussion of a particular topic or
preventive approach applies to a specific developmental phase (e.g., child-
hood, adolescence), the relevant descriptor (e.g., children) is used instead.

Scope of the Study

In general, prevention research is focused on the factors empirically
demonstrated to be associated with MEB disorders, either as risk factors,
protective factors, or constructive interventions to reduce them; risk fac-
tors often represent risks for multiple disorders or problem behaviors. In
addition, relatively few studies to date measure the incidence of actual
MEB disorders as an outcome. The committee’s review focuses on the
developmental processes and factors that modify mental, emotional, and
behavioral outcomes, rather than on individual disorders. When evidence
is available related to the prevention of specific disorders (e.g., depression,
schizophrenia, substance abuse), as opposed to risks for disorders, we have
presented it as well. Over the long term, studies to address risk factors and
improve the lives of children as well as studies to demonstrate the effects of
interventions on the actual incidence of disorders are needed.

Given the extensive work already done by the IOM and others on
smoking prevention, substance abuse was interpreted to mean primarily
prevention of alcohol and drug use, with a focus on the trajectories and
mechanisms they share with other mental, emotional, or behavioral prob-
lems. We do not provide a comprehensive epidemiological review of use of
various substances by this population. Lessons from smoking are drawn
on when appropriate.

The committee considers problem behaviors, such as risky sexual
behavior and violence, to be integrally related to future mental, emotional,
and behavioral problems among young people, with common trajectories
and risk factors associated with both. HIV preventive interventions aimed
at reducing risky sexual behavior as well as interventions designed to pre-
vent violence are included in our review.

The committee was not asked to consider the status of treatment.
Although we recognize that there are significant issues related to the quality
and accessibility of treatment for young people (Burns, Costello, et al.,
1995; Masi and Cooper, 2006), this was outside our charge. Still, given
our charge to focus on promotion and prevention, we have articulated
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distinctions among what is considered promotion, prevention, and treat-
ment. However, as discussed in more detail later in the report, there is
no bright line separating promotion from prevention or prevention from
treatment. We hope that readers of the report will appreciate that mental
health promotion, prevention of mental health disorders, and treatment lie
on a continuum, with each aspect of the continuum warranting attention.
We also hope that the distinctions we draw among them will help guide
policy, research, and funding decisions to ensure that progress in the areas
of mental health promotion and prevention can accelerate. Unlike the 1994
IOM report, the committee has embraced mental health promotion as an
integral component of the continuum that warrants attention.

The committee also recognizes that the term “prevention” applies to
multiple fields of health. However, for simplicity, as used in this report, the
term refers to prevention of mental, emotional, and behavioral problems
rather than prevention of other sources of illness and disability.

The committee met five times during the course of the study and com-
missioned a series of papers on evidence related to early childhood, school-
based, family-based, community-based, and culturally specific interventions,
intervention cost-effectiveness, and aspects of screening and assessment. At
the beginning of our deliberations, the committee heard from a variety of
professional and other organizations actively involved in children’s mental
health issues. We convened a full-day workshop to hear from experts rep-
resenting a variety of methodological issues, prevention approaches, and
policy considerations. The workshop also included a panel to discuss recent
developments in epigenetics and developmental neuroscience and a series of
presentations on issues specific to youthful alcohol use (see Appendix B for
a list of public meetings and presenters’). In addition to an assessment of
the evidence by leading experts at the workshop, the committee reviewed
available meta-analyses and systematic reviews regarding prevention and
promotion and key literature since 1994 related to our charge.

ORGANIZATION OF THE REPORT

The remainder of this report is organized in three parts. Part I provides
contextual and background information, beginning with a description of
the available epidemiological literature on the prevalence and incidence
of MEB disorders (Chapter 2). It then moves to a discussion of the scope
of prevention, including the definitions of the various types of prevention
and discussion of recent developments and definitions of mental health
promotion (Chapter 3). The next two chapters outline perspectives on the

7This appendix is available only online. Go to http://www.nap.edu and search for Preventing
Mental, Emotional, and Bebavioral Disorders Among Young People.

Copyright © National Academy of Sciences. All rights reserved.



Preventing Mental, Emotional, and Behavioral Disorders Among Young People: Progress and Possibilities

32 PREVENTING MENTAL, EMOTIONAL, AND BEHAVIORAL DISORDERS

developmental pathways that may lead to disorder and provide an empiri-
cal and theoretical basis for preventive interventions. The first presents
available research on risk and protective factors related to prevention and
promotion in a developmental context (Chapter 4). The second focuses on
research related to genetics and developmental neuroscience, highlighting
developmental plasticity and the important findings from research on epi-
genetics and gene—environment interactions that present potential interven-
tion opportunities (Chapter 5).

Part II includes two chapters that present the evidence related to inter-
ventions aimed at individual, family, and community-level factors associated
with mental, emotional, and behavioral outcomes (Chapter 6) and those
that either target a specific disorder or are directed at overall promotion
of health (Chapter 7). Given the potential relevance of population, group,
and individual screening for the targeting of interventions, the next chapter
discusses issues and opportunities related to screening (Chapter 8). The
costs associated with MEB disorders and the available evidence on the ben-
efits and costs of interventions discussed in Chapters 6 and 7 are discussed
in the next chapter (Chapter 9). The last chapter in Part II outlines how
methodologies have improved since the 1994 IOM report, methodological
and statistical approaches to strengthen inferences, and the advantages of
randomized and other designs. It also introduces methodological challenges
for the next decade (Chapter 10).

Part IIT includes chapters that outline the frontiers for prevention sci-
ence. It begins with a discussion of implementation; although there is an
emerging implementation science, neither research nor practice related to
implementation has kept pace with the available evidence, and this repre-
sents an important area of needed focus for prevention science (Chapter 11).
Infrastructure issues, particularly systems concerns, and lack of funding and
training are discussed next (Chapter 12). This part closes with a chap-
ter that provides summative observations about the future of prevention
(Chapter 13).
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The Nature and Extent of the Problem

Greenland, 1998), provides vital information about diseases that

threaten the health and well-being of the population. Epidemiology
provides basic information that can be used to identify where and what kind
of prevention is needed and to monitor the success (or failure) of preventive
interventions. In order to be of use in the prevention of mental, emotional,
and behavioral (MEB) disorders, epidemiology must provide information
about which individuals are suffering from or at risk for mental, emotional,
or behavioral problems, at what ages or developmental stages, and must
be able to assess whether interventions have reduced the prevalence of a
disorder.

National surveys of adults have shown the extent of the problem. In
the early 1990s, the National Comorbidity Survey (NCS) of mental illness
in the United States showed that more than one in four (26.2 percent)
adults had a mental disorder in the 12 months up to the time of the survey
(Kessler, Anthony, et al., 1997). The NCS-Replication (NCS-R) a decade
later reported this figure as close to one-third (Kessler, Chiu, et al., 2005).
In these and other surveys, roughly half of all affected adults recalled that
their mental disorders started by their mid-teens, and three-quarters by
their mid-20s (Kessler, Berglund, et al., 2005). However, studies of young
people themselves are needed to establish accurately when MEB disorders
first occur and what their consequences are in terms of chronicity, impaired
functioning, and impact on their ability to reach developmental milestones,
such as graduating from school, finding work, and forming adult relation-

Epidemiology, the basic science of public health (Rothman and
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ships. The NCS-R includes a sample of over 10,000 adolescents ages 13
and older, but the findings are not yet available.

MEB disorders in young people are a public health concern for sev-
eral reasons: (1) they cause suffering to individuals and their families;
(2) they limit the ability to reach normal goals for social and educational
achievement; (3) they increase the risk of further psychopathology, func-
tional impairment, and suboptimal functioning throughout life; and (4) they
impose heavy costs to society because of the resultant need for extra care,
the social disruption that they can cause, and the risk that affected young
people will underperform as adults. The significant economic costs of
treating disorders warrant an increased focus on preventing them (Smit,
Cuijpers, et al., 2006). However, support for prevention programs depends
on knowing the size of the problem and its societal burden and on being
able to monitor reductions in that burden when prevention programs are
put in place. The United States is significantly behind other countries in
supporting the necessary information-gathering programs.

In this chapter, we review the evidence available from epidemiological
studies to answer the following questions:

e  What kind of research methods and data are needed to answer
questions about areas of high priority for prevention?

How prevalent are MEB disorders of major public health concern?
Is prevalence increasing or decreasing?

How many new cases are there (incidence)?

Is incidence increasing or decreasing?

At what age do diagnosable disorders first occur (onset)?

What is known about factors affecting prevalence, incidence, and
age of onset?

Are rates of these factors increasing or decreasing?

Are some groups at particularly high risk for specific disorders?

Chapters 4 and 5 provide additional information related to the fac-
tors that affect the prevalence of disorders and define high-risk groups. A
closely related set of questions deals with the cost to society of the harm
caused by MEB disorders and the cost-effectiveness of prevention. These
are addressed in Chapter 9.

RESEARCH METHODS AND DATA

The prevention of disease is a challenge for the whole community,
not just for clinicians and their patients. Prevention is, by definition, an
intervention that occurs before it is known who will develop a disorder
and who will not. It follows that epidemiological information about whole
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communities (or representative samples of whole communities) is usually
needed to answer questions about prevalence (the total number of cases in
a given period of time) and incidence (the number of new cases in a popula-
tion). In addition, many young people have more than one MEB disorder
(Angold, Costello, and Erkanli, 1999). This comorbidity can increase the
severity of a disorder (Kessler, Chiu, et al., 2005). Rates of comorbidity can-
not be determined using clinic-based data, because cases seen in treatment
settings are different in many ways from untreated cases (Berkson, 1946).
Population-level information is needed to determine which diseases are of
public health concern. It needs to encompass a wide range of disorders,
including their rates of occurrence and co-occurrence and the burden they
cause to individuals, their families, and the social organizations and agen-
cies in which individuals live their lives.

The standard method of finding out how many cases of a disease exist
in the community is to carry out a randomized survey of the general popu-
lation. The size of a sample needed to provide precise answers to questions
about the prevalence of an emotional or behavioral disorder depends on
how common or rare it is. The less common the disorder, the larger the
sample needed to provide a reliable prevalence estimate. For example, if a
disorder occurs in 1 child in 10,000, researchers would need a population
sample of at least 1 million children to find approximately 100 cases.

If a disorder produces such a high level of disability that every case
comes to the attention of doctors, schools, or other agencies, then agency
records can sometimes be used to estimate prevalence and even incidence.
This method has been used by the Centers for Disease Control and Pre-
vention (CDC) to estimate the prevalence of autism. In some countries,
databases of inpatient and outpatient treatment are maintained and can be
used to estimate treated prevalence. But many MEB disorders rarely come
to the attention of doctors or teachers. Studies in the United States show
that fewer than one in eight children with an MEB disorder is currently
receiving treatment in the mental health or substance abuse systems, and
only about one in four has ever received treatment (Burns, Costello, et al.,
1995; Farmer, Burns, et al., 2003; Kataoka, Zhang, and Wells, 2002). To
estimate the full burden of MEB disorders among children and adolescents,
it is usually necessary to interview large community-based samples of par-
ents and their children.

As mentioned earlier, there have been two recent surveys of mental
illness in representative samples of the U.S. adult population: the NCS
(Kessler, 1994), a follow-up of the same participants (NCS-2) (Kessler,
Gruber, et al., 2007), and a second sample (NCS-R) a decade later (Kessler,
Chiu, et al., 2005). The NCS included no one younger than 15. The NCS-R
includes a sample of 10,000 adolescents (ages 13-17), but the data on this
sample are not yet published. Although the United States supports several
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national surveys of health and drug abuse, these include very little on child
and adolescent mental illness, and so there are almost no national preva-
lence and incidence estimates.

Table 2-1 is a summary of various nationally representative studies, spon-
sored by federal agencies, that have made some effort to produce estimates
of the prevalence of MEB disorders of youth and, in some cases, the need for
or use of mental health services. There is a dramatic contrast between the
richness of the data on drug use and abuse from the National Health and
Nutrition Examination Survey (NHANES), the National Survey on Drug Use
and Health (NSDUH), and Monitoring the Future (MTF), and the paucity
and lack of continuity of measures of MEB disorders. MTF has been collect-
ing information on drug use and abuse since 1975, and NSDUH since 1988.
However, the latter added some mental health questions only in 1994, and
the results have not yet been published. NHANES used selected modules of
a diagnostic interview for about five years, but since 2004 has limited its rel-
evant data collection to a screener for depression for two years (2005, 2006)
and some questions about conduct disorder since 1999. For three years, the
National Health Interview Survey (NHIS) included the Strengths and Diffi-
culties Questionnaire (Goodman and Gotlib, 1999), a 25-item parent report
that produces symptom scales but not diagnoses. The current NHIS includes
only three to five mental health questions. The new National Children’s
Study, which will begin recruiting participants in 2009, offers a wonderful
opportunity for nationally representative, longitudinal data collection on the
development of MEB disorders, the need for services, and the role of preven-
tion and treatment in their course. No plans have been published for the data
to be collected beyond the first few months, so it is unknown whether this
opportunity will be realized.

Given the limitations of national surveys, conclusions about prevalence
and incidence of MEB disorders among young people have to be drawn
from (1) national surveys from other countries and (2) local population
surveys in the United States. Despite being the best available data, both of
these also have limitations. In the first case, rates can be very different in
different countries, so that extrapolation to the United States is difficult. For
example, using the same diagnostic interview (Development and Well-Being
Assessment) with 8- to 10-year-olds in three different countries produced
rates of conduct disorder in Norway that were much lower than those
found in the United Kingdom (Heiervang, Stormark, et al., 2007) or the
United States (see below). Within the United States, local surveys also show
variation in rates. For example, in a set of studies using identical methods,
the prevalence of disruptive behavior disorders was lowest in Puerto Rican
youth living in Puerto Rico, higher in mainland Hispanic and white youth,
and highest in mainland African Americans, even after controlling for a
range of risk factors (Bird, Canino, et al., 2001).
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Precise estimates of the size of the problem of MEB disorders of youth
in the United States, or changes in the problem over time, require nationally
representative population surveys that make valid and reliable diagnoses.
However, as discussed below, the consensus from a large number of recent
studies with smaller samples or from other countries provides a ballpark
estimate.

PREVALENCE OF MENTAL, EMOTIONAL,
AND BEHAVIORAL DISORDERS

Clinical psychiatry has mapped out a range of MEB disorders and
related problems seen in children and adolescents. These are listed in the
two main taxonomies of disease, the section on mental and behavioral
disorders in the International Statistical Classification of Diseases and
Related Health Problems (ICD) (World Health Organization, 1993) and
the Diagnostic and Statistical Manual of Mental Disorders, 4th Edition
(DSM-1V) (American Psychiatric Association, 1994). Some other major
public health problems, like crime and violence, are subsumed within the
diagnostic criteria for conduct disorder. The disorders examined in this
chapter are those in the American Psychiatric Association’s DSM-IV. The
DSM-1V includes abuse of and dependence on alcohol and illicit drugs, as
well as dependence on tobacco.

This section reviews current epidemiological information about the
more common MEB disorders up to age 25: conduct disorder and oppo-
sitional defiant disorder, often combined as disruptive behavior disorders;
attention deficit hyperactivity disorder (ADHD); anxiety disorders, including
posttraumatic stress disorder; depression; and drug abuse and dependence.
Disorders of low population frequency, with little reliable epidemiological
data but considerable societal burden—such as autism spectrum disorders
and pervasive developmental disorders, schizophrenia, bipolar disorder,
eating disorders, and obsessive compulsive disorder—are discussed when
information is available. More specific information may be available when
the adolescent version of the NCS is published.

Table 2-2 presents the results of a meta-analysis of data on the preva-
lence of MEB disorders in young people from more than 50 community sur-
veys from around the world, published in the past 15 years (updated from
Costello, Mustillo, et al., 2004). The analysis controlled for sample size,
number of prior months that subjects were asked about in reporting their
symptoms, and age of participants. Not all studies report on all diagnoses.
The table includes the 16 diagnoses or diagnostic groupings that were
reported by at least 8 studies (number of studies shown in parentheses).

Figure 2-1 illustrates with a box-and-whisker plot the range of estimates
from these surveys for each diagnosis. The ends of the “whiskers” for each
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TABLE 2-2 Prevalence Estimates of Mental, Emotional, and Behavioral
Disorders in Young People

Standard
Diagnosis or Diagnostic Group Prevalence Error Lower Upper
(N of studies contributing to estimate) (%) (%) 95% 95%
One or more disorders (44) 17.0 1.3 14.4 19.6
Unipolar depression (31) 52 0.7 4.0 7.0
Any anxiety disorder (29) 8.0 1.0 6.2 10.3
Generalized anxiety disorder (17) 1.3 0.3 0.9 2.0
Separation anxiety disorder (17) 4.1 0.9 2.6 9.4
Social phobia (15) 4.2 1.1 2.4 7.3
Specific phobia (13) 3.7 1.3 1.7 7.7
Panic (12) 0.7 0.2 0.3 1.5
Posttraumatic stress disorder (7) 0.6 0.2 0.3 1.1
Attention deficit hyperactivity disorder (34) 4.5 0.7 3.3 6.2
Any disruptive behavior disorder (23) 6.1 0.5 5.4 7.3
Conduct disorder (28) 3.5 0.5 2.7 4.7
Oppositional defiant disorder (21) 2.8 0.4 2.1 3.7
Substance use disorder (12) 10.3 2.2 6.3 16.2
Alcohol use disorder (9) 4.3 1.4 2.1 8.9

NOTE: The prevalence estimates from each study were transformed to logit scale and their
standard errors computed using the available information about the sample size and preva-
lences. Using weights inversely proportional to estimated variances, weighted linear regression
models were fit in SAS, using PROC GENMOD with study as a fixed effect (class variable).
The overall estimate (on the logit scale) and its standard error were then used to recompute
the overall prevalence and its standard error using the delta method.

SOURCE: Based on a meta-analysis for the committee by Alaattin Erkanli, Department of
Biostatistics, Duke University. A list of the data sets used in the meta-analysis is in Appendix D,
which is available online.

diagnosis show the highest and lowest estimates, and the upper and lower
bounds of the box show the interquartile range of the estimates—that is, the
75th and 25th percentiles of the range of estimates. It shows estimates only
for diagnoses reported by at least eight studies (number of studies shown
in parentheses). The mean estimate for any diagnosis was 17.0 percent
(standard error, SE, 1.3 percent) and the median 17.5 percent. The most
common diagnostic group was substance abuse or dependence, including
nicotine dependence (10.3 percent, SE 2.2 percent). Anxiety disorders were
common (8.0 percent, SE 0.1 percent), followed by depressive disorders
(5.2 percent, SE 0.07 percent) and ADHD (4.5 percent, SE 0.07 percent).
Some disorders, notably anxiety disorders, have a much wider range
of estimates than others. The range of estimates for specific phobias was
particularly broad. It is also noticeable that the top 25 percent of the range
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FIGURE 2-1 Ranges in data on the prevalence of mental, emotional, and behavioral
disorders among young people.

NOTE: Lines represent the range of estimates from different studies. Boxes repre-
sent the interquartile range.

SOURCE: Based on a meta-analysis for the committee by Alaattin Erkanli, Depart-
ment of Biostatistics, Duke University. A list of the data sets used in the meta-
analysis is in Appendix B, which is available online.

of estimates is generally much wider than the lowest 25 percent range,
indicating that a few studies tend to generate much higher estimates than
do the majority. Several factors contribute to the variability in prevalence
estimates: (1) changes in the taxonomy or definitions and criteria used for
disorders in different versions of the DSM and the ICD, (2) the evolution
of assessment tools over the past few decades, and (3) differences in the
populations sampled and the inclusion and exclusion criteria used. For
example, since different disorders have different onset ages (see the section
on incidence below), samples with different age ranges will show different
prevalence rates for many disorders. A fourth factor is that, in surveys of
young people (but rarely in surveys of adults), it is normal to collect infor-
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mation from several informants: mothers, fathers, teachers, and children
themselves. Each informant brings a unique view of the child, so the num-
ber and nature of informants affect the prevalence estimate.

Missing from both Table 2-2 and Figure 2-1 are some rare but often
severe disorders; for example, schizophrenia, bipolar disorder, and perva-
sive developmental disorders. The reason is that studies to date have not
been large or numerous enough to capture these rare disorders with any
hope of accuracy. For example, the two studies that included schizophrenia
had rates of 6 per 1,000 and 7 per 1,000, respectively (Wittchen, Essau,
et al., 1992; Costello, Angold, et al., 1996). The three available estimates
for adolescent bipolar disorder (two from the same study) fell between
1 and 3 per 1,000 (Lewinsohn, Rohde, et al., 1998; Costello, Angold, et
al., 1996), although prevalence increases in young adulthood (Wittchen,
Nelson, and Lachner, 1998). No population-based estimates are available
for prepubertal bipolar disorder.

Despite the variability across studies, it is possible to draw some gen-
eral observations about prevalence. The mean (17 percent) and median
(17.5 percent) estimates for one or more MEB disorders were very close,
with 50 percent of studies producing estimates between 12 and 22 percent,
suggesting that this estimate is fairly reliable. The rank ordering of preva-
lence estimates for the different disorders was remarkably consistent across
the individual studies. Of the diagnoses included in Figure 2-1, the lowest
prevalence rates came from studies of younger children, especially those
from Scandinavia, while the highest rates were reported from studies of
young adults (ages 19-24). However, from the point of view of prevention,
it should be noted that a review of studies of preschool children concluded
that almost 20 percent of 2- to 5-year-olds had at least one DSM-IV dis-
order in the past three months (Egger and Angold, 2006), the same rate as
seen in older children, adolescents, and young adults.

Within studies, after controlling for risk exposures that are often con-
founded with race/ethnicity, such as poverty (Costello, Compton, et al.,
2003), parental incarceration (Phillips, Erkanli, et al., 2006), or migrant
status (Bengi-Arslan, Verhulst, et al., 1997), similarities across differ-
ent racial/ethnic groups are much more noticeable than are differences
(Costello, Keeler, and Angold, 2001; Loeber, Farrington, et al., 2003). Dis-
ruptive behavior disorders (conduct disorder, oppositional defiant disorder),
ADHD (Rutter, Caspi, and Moffitt, 2003), and substance use disorders
(Wittchen, Nelson, and Lachner, 1998) tend to be more common in boys
than girls, while the opposite is true of emotional disorders (depression,
anxiety disorders). About half of the children with a diagnosis have a
disorder that causes significant functional impairment—that is, a disorder
that impedes their ability to function and develop appropriately in human
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relationships or in cognitive, social, or emotional development (Angold,
Erkanli, et al., 2002; Costello, Angold, et al., 1996).

As noted earlier, no representative population surveys of rates of the
full range of MEB disorders in children in the United States have been pub-
lished, although results from a survey of 13- to 17-year-olds in the NCS will
be published in 2009. The NSDUH, a household survey from the Substance
Abuse and Mental Health Services Administration, includes adolescents
ages 12 and over. In 2005 and 2006 it included a module on major depres-
sive episodes and found that 8.8 percent (2005) and 7.9 percent (2006)
of youth reported such an episode in the past 12 months." NHANES has
also begun to include selected modules addressing MEB disorders in young
people, but no data have yet been published. In addition, more work is
needed to expand epidemiological studies to include representative samples
of all racial/ethnic groups in the United States, to control for socioeconomic
confounds in such studies, and to develop international collaborations
that provide comparisons among nations using comparable measures (see
Heiervang, Goodman, and Goodman, 2008).

Cumulative Prevalence

Several longitudinal studies have calculated the proportion of the popu-
lation that has received at least one diagnosis of a MEB disorder across
repeated assessments, from childhood through adolescence and into early
adulthood (Costello, Mustillo, et al., 2004). Jaffee and colleagues compared
three such studies and found that between 37 and 39 percent of youth in
the three studies had received one or more diagnoses between ages 9 and
16 (Jaffee, Harrington, et al., 2005). In later follow-ups of these studies,
the cumulative prevalence rose to between 40 and 50 percent by age 21
(Arseneault, Moffitt, et al., 2000; Costello, Angold, et al., 1996). This is
similar to a 46.4 percent lifetime prevalence rate based on retrospective data
from the NCS of adults (Kessler, Berglund, et al., 2005). In the one study
for which cumulative data are available by diagnosis (Costello, Angold,
et al., 1996), rates of reporting one or more episodes of a disorder by age
21 were 16.4 percent for disruptive behavior disorders, 14.5 percent for
anxiety disorders, and 10.4 percent for depressive disorders.

Comorbidity

Many children have more than one MEB disorder. Figure 2-2 summa-
rizes the data from a meta-analysis of comorbidity among the major classes
of disorder, after controlling for comorbidity between the comorbid condi-

1See http://oas.samhsa.gov/NSDUH/2kénsduh/tabs/Sect6peTabs1to41.htm#Tab6.27B.
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tion and other disorders. For example, it adjusts the comorbidity between
anxiety and depression for comorbidity between anxiety and ADHD and
depression and ADHD. As the figure demonstrates, comorbidity is wide-
spread, and there are clear patterns; there is greater comorbidity among
disruptive behavior disorders, ADHD, and substance abuse disorders, on
one hand, and among the emotional disorders (anxiety and depression),
than between emotional and disruptive behavioral disorders, on the other.
Comorbidity remains high from early childhood (Egger, Erkanli, et al.,
2006) through adolescence (Roberts, Roberts, and Xing, 2007) and into
adulthood (Kessler, Chiu, et al., 2005).

In summary, there is consistent evidence from multiple recent studies
that early MEB disorders should be considered as commonplace as a frac-
tured limb: not inevitable but not at all unusual. The prevalence of these
disorders is the same in young people as it is in adults. An implication for
prevention is that universal programs will not be wasted on large numbers
of risk-free children.

IS PREVALENCE INCREASING OR DECREASING?

Repeated surveys are needed to tell whether rates of any disorder
are going up or down. For adults, a second NCS has recently been com-
pleted, and should provide some information for the population ages 18
and older. The one area of problem behavior in which data on trends in
young people are available is alcohol and other drug use and abuse. Three
national surveys—NSDUH, the Youth Risk Behavior Surveillance System,
and MTF—regularly measure alcohol and drug use and abuse in young
people. All restrict their data collection to adolescents (12 and over for
NSDUH, 8th, 10th, and 12th grade students for MTF). MTF tends to pro-
duce slightly higher estimates than NSDUH; however, they are remarkably
consistent in their reports of trends, which show a clear reduction in use
across nearly all categories between 2002 and 2007 (see http://oas.samhsa.
gov/NSDUH/2k6NSDUH/2kéresults.cfm#Tab9-1).

Reviews or meta-analyses have used cross-sectional studies conducted at
different periods, together with the small longitudinal data sets available, to
put together a picture over time (Collishaw, Maughan, et al., 2004; Costello,
Foley, and Angold, 2006). Evidence of this sort has produced two fairly clear
conclusions: there has been an increase in disruptive behavior symptoms over
the past few decades (Collishaw, Maughan, et al., 2004), whereas there is no
evidence for a similar increase in child or adolescent depression (Costello,
Erkanli, and Angold, 2006). The question of whether the prevalence of
autism has increased (Fombonne, 20035) is fraught with problems of broad-
ening of the diagnostic category, heightened public awareness, and more
attention from clinicians (Schechter and Grether, 2008). The same is true of

Copyright © National Academy of Sciences. All rights reserved.



Preventing Mental, Emotional, and Behavioral Disorders Among Young People: Progress and Possibilities

THE NATURE AND EXTENT OF THE PROBLEM 49

ADHD and juvenile onset bipolar disorder (Moreno, Laje, et al., 2007). It is
certainly the case that more young people are being given these diagnoses.

INCIDENCE OF MENTAL, EMOTIONAL,
AND BEHAVIORAL DISORDERS

To estimate the incidence, or number of new cases, in a given period of
time, it is necessary to make repeated estimates in the same representative
population sample, excluding those who had the disorder at the previ-
ous assessment. The same lack of basic data from repeated, representa-
tive sampling hampers the ability to answer questions about incidence.
However, in this case, some of the small community-based longitudinal
studies can provide data about incidence of the more common disorders.
For example, data on 1,420 youth ages 9-21, over a 14-year period, from
the Great Smoky Mountains Study (GSMS), a community study from the
southeastern United States, shows a mean annual incidence rate of any dis-
order of around 3.5 percent in this age group. Of the 55 percent of youth
in this community sample who had MEB disorders in one or more years of
assessment, more than half (57.2 percent) had a diagnosis at two or more
assessments, indicating that, in the majority of cases, the disorder was not
confined to a single episode (Costello, Angold, et al., 1996).

A related issue relevant to prevention is the age at onset of child and
adolescent emotional or behavioral disorders. In the NCS and NCS-R
studies of adults, which ask people with a lifetime history of mental illness
to remember their age at the first episode, half of all adults report onset in
childhood or adolescence; the NCS-R found that in a population sample
ages 18 and older, “half of all lifetime cases start by age 14 years and three
fourths by age 24 years” (p. 593). Similarly, as noted earlier, in the GSMS,
55 percent of participants had been diagnosed with at least one MEB dis-
order by age 21 (see also Kim-Cohen, Caspi, et al., 2003).

Age at Onset

Figure 2-3 shows the age at onset of the first symptom in youth from
the GSMS sample who would eventually receive a diagnosis by age 21, as
well as the age at onset of the full-blown disorder. Disruptive behavioral
disorders and ADHD had the earliest onset, followed by emotional disor-
ders (anxiety and depressive disorders). Although many adolescents began
using alcohol and other illicit drugs in their early teens, they tended not to
meet criteria for abuse or dependence until their late teens.

Epidemiological findings like these raise questions of the utmost impor-
tance for prevention. If at least half of those who will have an MEB disorder
during their lives have onset in childhood, then prevention resources need
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FIGURE 2-3 Age at onset of first symptom and of full psychiatric disorder, by
age 21: Data from Great Smoky Mountains Study.

NOTE: First symptom = age at first symptom in youth who at some point received
this diagnosis. First diagnosis = age when subject reported the minimum number of
symptoms for this diagnosis.

SOURCE: Costello, Angold, et al. (1996).

to be focused on this period of life. In addition to universal prevention
programs, Figure 2-3 suggests that there may be a window of opportunity
lasting two to four years between the first symptom and the full-blown
disorder, when preventive programs might be able to reduce the rate of
onset of specific disorders. Recently developed measures (Egger and Angold,
2006) now make it possible to identify children with symptoms of several
disorders at an early stage. In addition, developmentally informed interven-
tions that aim at known antecedent risk factors during childhood and early
adolescence can provide important opportunities for prevention.

Is Incidence Increasing or Decreasing?

To determine whether the number of new cases is rising or falling over
time, it is important to distinguish between incident (new) cases and newly
referred or treated cases. For example, according to one survey of clini-
cal referrals, the number of children and adolescents in the United States
treated for bipolar disorder increased 40-fold from 1994 to 2003, to about
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1 percent of the population under age 20 (Moreno, Laje, et al., 2007). In
contrast, the three studies that have assessed rates of mental illness across
time in the general population found a prevalence of bipolar disorder of
between 1 and 3 per 1,000 children, with no increase over the past two
decades (Lewinsohn, Rohde, et al., 1998; Costello, Angold, et al., 1996).
The reason for this discrepancy between epidemiological and clinical data
may arise from the increased use of psychopharmacological treatments
for children. The availability of a treatment may encourage clinicians to
make a diagnosis and parents to seek professional help. Thus, the advent
of a new drug or greater willingness of parents to bring their children for
treatment can greatly increase the number of children seen by professionals,
while the baseline prevalence of the disease in the population may remain
unchanged.

In order to find out whether population incidence and prevalence are
changing we need several longitudinal studies covering different time peri-
ods, so that new case rates can be calculated for different historical periods.
National surveys like MTF make it possible to chart, for example, the rise
and fall of alcohol and cocaine use by adolescents (Banken, 2004). Data
like these are not available for other MEB disorders. Although a variety of
federal agencies are making efforts to monitor mental, emotional, or behav-
ioral problems, with the exception of substance use disorders, these efforts
have not yet produced the repeated estimates over time necessary to plot the
rise and fall of disease prevalence and the effects of interventions.

FACTORS AFFECTING PREVALENCE AND INCIDENCE

In the language of infectious disease epidemiology, it is possible to talk
about various pathogens as “causes” of disease. Epidemiology invented the
term “risk factors” in the 1950s when the Framingham Heart Study showed
that cardiovascular disease did not have a single cause but many different
factors contributing to increased risk, no single factor being either necessary
or sufficient. MEB disorders seem to have more in common with chronic
diseases like cardiovascular disease than with infectious diseases, in having
multiple risk factors.

A mountain of research on environmental risk and protective factors
for MEB disorders in young people has identified a large number of predic-
tors, from internal (e.g., intellectual ability, brain development) to familial,
educational, communal, and national (see also Chapter 4). Several theorists
have developed multilevel risk models that predict complex interactions
among the various levels of risk and protection. As with the prevalence
and incidence of disorders, the prevalence and incidence of risk factors vary
across the nation and at different developmental stages. To take a single
example, data from the 2000 decennial census show that the proportion of
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families living in poverty in 2004 varied from 5.3 percent in Minnesota to
17.6 percent in Mississippi.

In order to focus prevention efforts most effectively, it is essential to
know when vulnerability to an emotional or behavioral disorder increases
simply with an increasing number of risk factors, irrespective of their
nature, and when increased risk follows specific risk exposures. (Of course,
both may occur at the same time.) We illustrate how both aspects of risk
come into play with data from over 6,000 assessments of 1,420 youth from
the GSMS. On one hand, there was a clear relationship between total risk
exposure, using a list of over 80 risk factors, and MEB disorders. Rates of
nearly all of these disorders were three or more times higher in the highest
risk group than in the lowest risk group, irrespective of the type of risk.

On the other hand, when the question of specific risk factors for specific
disorders was examined in the same data set, both general and disease-
specific risk factors emerged (Shanahan and Hofer, 2005). Parental unem-
ployment and maternal depression were associated with increased risk for
most MEB disorders, but the analyses revealed “signature sets” of factors
associated only with certain diagnoses. For example, while sexual abuse,
poor parental supervision, and deviant peers were risk factors for both
conduct disorder and oppositional defiant disorder, parental depression
and loss of close relations and friends were specific to conduct disorder in
these analyses. In the emotional disorders, parental depression was a spe-
cific risk for depression but was not associated with any anxiety disorders,
whereas parental drug use and unemployment were associated with anxiety
disorders but not with depression (see also Chapter 4).

The role of individual differences in genetic makeup has been the focus
of intensive study in recent decades (see Chapter 5). Twin and adoption
studies have identified a genetic component of risk for most child and ado-
lescent psychiatric? disorders (Rutter, Silberg, et al., 1999a, 1999b), and
genetic research in psychiatry began with the hypothesis that genes “cause”
mental illness (Kendler, 2005). However, with the exception of a number
of rare disorders, such as Williams syndrome, Turner syndrome, fragile X
syndrome, and velocardiofacial syndrome (Davies, Isles, and Wilkinson,
2001; Inoue and Lupski, 2003; Thapar and Stergiakouli, 2008) so far no
unequivocal candidate genes for specific mental, emotional, or behavioral
disorders in children or adults have survived the test of replication in mul-
tiple studies (Joober, Sengupta, and Boksa, 2005; Thapar and Stergiakouli,
2008). There are some indications that variations in specific genes may
contribute to such disorders as depression (Levinson, 2006; Lopez-Leon,
Janssens, et al., 2008).

2The term “psychiatric” rather than “mental, emotional, or behavioral” is used here as that
is the term used by the authors.
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Current efforts focus on the search for genes that influence underlying
processes, such as threat appraisal or risk aversion, that may be common
to more than one mental, emotional, or behavioral disorder. More recently,
genetic approaches are also being used to map out the role of environmental
factors in the etiology of MEB disorders in people with different genetic
profiles; that is, the extent to which (1) a disorder occurs in the presence of
a given risk factor only in those with a specific genetic trait or (2) genetic
effects on environmental exposure increase risk of a disorder.

As discussed in Chapter 5, continued research may make it possible to
identify and target the most genetically vulnerable children for prevention
interventions. Also, identifying gene variants that are associated with MEB
disorders may eventually lead to prevention approaches based on modify-
ing components of the pathways from genes to behaviors. However, the
focus of prevention for the foreseeable future will still be on psychosocial
interventions that change environmental risk factors. Research on signature
sets of risk factors suggests that it may also be possible to target prevention
efforts for some disorders to youth with high levels of signature risk for
that disorder, potentially including both environmental and genetic factors.
There is also an argument to be made for paying attention to risk factors,
like maternal depression or family disruption, that affect multiple types of
MEB disorders (see Chapter 4).

Are Rates of Causal Factors Increasing or Decreasing?

There is, of course, no simple answer to this question. National surveys
and databases can be helpful in monitoring some of the epidemiological
factors thought to be associated with emotional or behavioral disorders.
For example:

e Low birth weight and other perinatal hazards may be increasing in
the United States because of the increasing number of births from
in vitro fertilization, the increasing age of women at first birth, and
other factors. The proportion of newborns under 2,500 grams rose
by more than 20 percent between 1980 and 2005.3

e Family poverty fell in the 1990s but has been level since then
(according to the 2000 U.S. census).

¢ Divorce rates have fallen since their peak in the 1980s (U.S. census).

e Single-parent households have risen steadily, especially since the
1970s (U.S. census).

3See http://www.cdc.gov/media/pressrel/r061121.htm?s_cid=mediarel_r061121_x.
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However, unless these changes can be linked with outcomes in spe-
cific data sets, the causal links remain very weak. Countries that maintain
national databases on illness, crime, and household structure are beginning
to use record linkage to monitor changes in risk exposure, but this is not
possible in the United States.

High Risk of Some Sociodemographic Groups for Specific Disorders

It appears that boys are more vulnerable to disorders with early onset,
such as developmental disabilities, autism, disruptive behavior disorders,
and ADHD (Rutter, Caspi, and Moffit, 2003). After puberty, several diver-
gences appear. Depression and anxiety increase markedly in girls but not
in boys (Rutter, Caspi, and Moffitt, 2003). Substance abuse develops faster
in boys than girls, and behavioral disorders remain higher in boys (Rutter,
Caspi, and Moffitt, 2003). However, sex differences can vary depending on
how a disorder or its consequences are defined. For example, the DSM-IV
diagnosis “conduct disorder” is not much more common in boys than girls,
but boys are increasingly more likely than girls to be arrested, charged with
an offense, convicted, and incarcerated (Copeland, Miller-Johnson, et al.,
2007). Similarly, conduct disorder is equally common in African American
and Hispanic youth, controlling for socioeconomic status and rural/urban
residence (Angold, Erkanli, et al., 2002), but arrests, criminal charges, and
convictions are more common in African American youth (U.S. Public
Health Service, 2001c¢). Even in urban settings, after controlling for socio-
economic status, delinquency rates were similar in three urban and African
American samples (Loeber, Wei, et al., 1999), perhaps due to the tendency
for poor African American youth to be concentrated in urban ghettos
(Sampson, Raudenbush, and Earls, 1997).

CONCLUSIONS AND RECOMMENDATIONS

Epidemiology provides the basic information needed to establish the
size and community burden of MEB disorders and to track the effective-
ness (and cost-effectiveness) of large-scale preventive interventions. To carry
out this task, a nation needs to be able to monitor the changing rates of
risk exposure and illness in the population as a whole, at different develop-
mental stages, and also in minority groups that may have different patterns
of risk. Based on an amalgam of small surveys, about one in five or six
young people has one or more recent MEB disorders. Retrospective studies
of adults show that half or more had their first episode as a child, adoles-
cent, or young adult. The first symptoms of most disorders precede onset
of the full-blown condition by several years, so the opportunity exists for
preventive intervention.
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Conclusion: Mental, emotional, and behavioral disorders are as com-
mon among young people as among adults. The majority of adults with
a mental, emotional, or behavioral disorder first experienced a disorder
while young, and first symptoms precede the full-blown disorder, pro-
viding an opportunity for prevention and early intervention.

As discussed in more detail in Chapter 9, MEB disorders impose a
heavy national burden of disability. Early emotional and behavioral prob-
lems predict school failure, unplanned pregnancy, and crime. MEB disor-
ders are not well tracked by the mortality statistics that are among the few
monitoring tools available in the United States. Other tools are needed,
including regular household surveys and surveys of institutions, such as
hospitals and prisons, where rates of mental illness are high. The United
States supports several household and school-based surveys suitable for this
purpose. Although these provide very detailed coverage of drug use and
abuse, they have many limitations in the area of mental illness, particularly
for younger populations, and they are sketchy in their measurement of risk.
Data specific to the United States come from a patchwork of small, local
studies.

Conclusion: Although the United States collects rich data related to
drug use and abuse, systematic data related to the prevalence and inci-
dence of mental, emotional, and behavioral disorders in young people
are sparse.

It is notable that the Foundation for Child Development’s annual Child
Well-Being Index,* which has been charting trends in child well-being since
1975, because data are not available, includes only one measure related
to MEB disorders: the teenage suicide rate. Similarly, given the limitations
of available data, the only national indicators related to MEB disorders
reported by the federal Forum on Child and Family Statistics® are alcohol
and drug use and the percentage of children ages 4-17 reported by their
parent as having serious emotional or behavioral difficulties.® The forum
is planning to add an indicator related to adolescent depression using data
collected in NSDUH.

Recommendation 2-1: The U.S. Department of Health and Human Ser-
vices should be required to provide (1) annual data on the prevalence of

4See http://www.soc.duke.edu/~cwi/.

5See http://www.childstats.gov/americaschildren/index.asp.

¢The indicator is based on a parental response to one question from the Strengths and Dif-
ficulties Questionnaire and does not provide information about any diagnosis.

Copyright © National Academy of Sciences. All rights reserved.



Preventing Mental, Emotional, and Behavioral Disorders Among Young People: Progress and Possibilities

56 PREVENTING MENTAL, EMOTIONAL, AND BEHAVIORAL DISORDERS

MEB disorders in young people, using an accepted current taxonomy
(e.g., the Diagnostic and Statistical Manual of Mental Disorders, the
International Statistical Classification of Diseases) and (2) data that can
provide indicators and trends for key risk and protective factors that
serve as significant predictors for such disorders.

Methods for collecting such data should:

® be capable of providing reliable prevalence estimates for minority
populations and high-risk groups (e.g., incarcerated youth, foster
children, immigrant children, youth with chronic diseases, children
with developmental delays);

® be capable of providing accurate estimates at the level of individual
states, ideally with unique identifiers that would facilitate the use
of data by local communities and potential linkage with other
state databases, such as those created as part of the No Child Left
Behind Act of 2001; and

¢ include measurement of identified risk and protective factors, either
directly or by building links to appropriate databases (e.g., parental
death, foster care placement, divorce, incarceration).

As illustrated in Table 2-1, multiple agencies of the U.S. Department
of Health and Human Services (HHS) administer surveys that collect data
related to MEB disorders. The Centers for Disease Control and Prevention,
which has public health surveillance and prevention within its mandate and
administers several major surveys potentially relevant to this task, is one
possible lead agency for the collection of prevalence and incidence data.
Similarly, the Substance Abuse and Mental Health Services Administration
is the lead federal agency charged with “building resilience and facilitat-
ing recovery” in relation to substance abuse and mental disorders. It has
recently expanded its population survey, NSDUH, beyond substance abuse,
making it another potential option. However, while a specific agency may
need to be identified to provide data on the prevalence and incidence of
disorders, inclusion of data related to risk and protective factors is likely to
require the involvement and input of multiple HHS agencies, making this
a departmental responsibility. The Office of Disease Prevention and Health
Promotion and the Office of the Assistant Secretary for Planning and Evalu-
ation, both in the Office of the Secretary, would potentially be able to serve
a coordinating function.

Young people with MEB disorders tend to receive care from a wide
range of service providers and agencies, including the child welfare, educa-
tion, and juvenile justice systems, as well as primary medical and specialty
mental health care providers. Very little is known about the adequacy of
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this patchwork of care. Under its statutory mandate, the Substance Abuse
and Mental Health Services Administration (SAMHSA) must provide
national data on mental health and substance abuse treatment services and
on persons with mental and substance use disorders. This mandate includes
the determination of the national incidence and prevalence of the various
forms of mental disorder and substance abuse, as well as characteristics of
treatment programs.

SAMHSA has focused much of its efforts on specialty providers and
services supported through state substance abuse and mental health agen-
cies. However, nontraditional settings, such as jails, prisons, schools, and
general hospitals, are becoming increasingly important as sites of care for
youth with MEB disorders. Exclusion of other settings in which young
people often receive care provides a misleading and incomplete picture of
service use.

Recommendation 2-2: The Substance Abuse and Mental Health Services
Administration should expand its current data collection to include
measures of service use across multiple agencies that work with vulner-
able populations of young people.

The Centers for Medicare and Medicaid Services (CMS) and programs
funded by CMS collect information on use of Medicaid-funded services for
prevention and treatment. These data could provide a rich set of informa-
tion on trends in utilization of services across various health care providers.
Analysis of these data in conjunction with the above prevalence and service
use data, with appropriate privacy protections, could provide additional
insights.
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Defining the Scope of Prevention

his chapter provides a framework for the report by addressing the

conceptual and definitional issues that are fundamental to under-

standing the scientific study of prevention. Discussed first are issues in
defining the domain of prevention research. While the boundaries between
prevention and other concerns, especially treatment, are sometimes difficult
to draw, making these distinctions is critical for establishing the scope of
the committee’s work.

In this report, prevention is seen as distinct from treatment, but comple-
mentary in a common goal of reducing the burden of mental, emotional,
and behavioral (MEB) disorders on the healthy development of children
and young people. By contrast, health promotion, which some consider as
separate from prevention, is viewed by the committee as so closely related
that it should be considered a component of prevention. Prevention and
health promotion both focus on changing common influences on the devel-
opment of children and adolescents in order to aid them in functioning
well in meeting life’s tasks and challenges and remaining free of cognitive,
emotional, and behavioral problems that would impair their functioning.

ISSUES IN DEFINING PREVENTION

Definitional issues have been much discussed since the earliest efforts
to bring preventive approaches to the field of mental health and substance
abuse. Reducing Risks for Mental Disorders: Frontiers for Preventive Inter-
vention Research, the 1994 Institute of Medicine (IOM) report, included
an extensive discussion of alternative approaches, including consideration
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of the implications of alternative definitions for prevention research and
practice. The report argued that “without a system for classifying specific
interventions, there is no way to obtain accurate information on the type
or extent of current activities, . . . and no way to ensure that prevention
researchers, practitioners, and policy makers are speaking the same lan-
guage” (Institute of Medicine, 1994, p. 24).

Early Frameworks

Preventive approaches to MEB disorders have been proposed as a com-
plementary approach to the treatment services that have long been society’s
dominant approach to reducing their burden on the population. Treatment
services, regardless of their variation in content, share the common features
that people are identified (either by themselves or by others) as currently
suffering from a recognizable disorder, and they enter treatment with the
expectation of receiving some form of relief from the disorder. Prevention
is a complementary approach in which services are offered to the general
population or to people who are identified as being at risk for a disorder,
and they receive services with the expectation that the likelihood of a future
disorder will be reduced.

Developing definitions that clearly discriminate different types of pre-
vention from each other and prevention from treatment is fraught with
difficulty. Caplan’s (1964) application of the concepts of primary, second-
ary, and tertiary prevention, which are common in a public health context,
had an important influence in developing early prevention models. Cowen
(1977, 1980) later found that much of what was labeled as primary preven-
tion did not meet any rigorous standards for such a definition. He suggested
two criteria for primary prevention efforts: (1) that they be intentionally
designed to reduce dysfunction or promote health before the onset of dis-
order and (2) that they be population focused, targeted either to the whole
population or to subgroups with known vulnerabilities.

From a developmental perspective, however, many MEB disorders are
risk factors for later disorders or disability, so all treatment could poten-
tially be labeled as prevention. Gordon (1983) noted that distinctions
between prevention and treatment are often based more on historical than
on rational or scientific reasons. He reserved the term “prevention” for
services for those individuals who were identified as not “suffering from
any discomfort or disability from the disease or disorder to be prevented.”
Thus the category of tertiary prevention proposed by Caplan (1964), which
referred to the prevention of disability for those suffering from disorders,
was excluded.

Gordon (1983) proposed an alternative threefold classification of pre-
vention based on the costs and benefits of delivering the intervention to the
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targeted population. Universal prevention includes strategies that can be
offered to the full population, based on the evidence that it is likely to pro-
vide some benefit to all (reduce the probability of disorder), which clearly
outweighs the costs and risks of negative consequences. Selective prevention
refers to strategies that are targeted to subpopulations identified as being
at elevated risk for a disorder. Indicated prevention includes strategies that
are targeted to individuals who are identified (or individually screened) as
having an increased vulnerability for a disorder based on some individual
assessment but who are currently asymptomatic. Selective and indicated
prevention strategies might involve more intensive interventions and thus
involve greater cost to the participants, since their risk and thus potential
benefit from participation would be greater.

The 1994 IOM Framework

The 1994 IOM report Reducing Risks for Mental Disorders: Frontiers
for Preventive Intervention Research emphasized the importance of putting
prevention into a broader context, which includes not only treatment but
also maintenance interventions when continued care is indicated (Institute
of Medicine, 1994). Treatment was distinguished by two features: “(1) case
identification and (2) standard treatment for the known disorder, which
includes interventions to reduce the likelihood of future co-occurring dis-
orders” (Institute of Medicine, 1994, p. 23). The features of maintenance
were “(1) the patient’s compliance with long-term treatment to reduce
relapse and recurrence and (2) the provision of after-care services to the
patient, including rehabilitation” (Institute of Medicine, 1994, p. 24).

The term “prevention” was reserved for interventions designed to
reduce the occurrence of new cases. While noting that neither the Gordon
framework (universal, selective, and indicated prevention) nor the public
health framework (primary, secondary, and tertiary prevention) was spe-
cifically developed for mental health, a modified version of the Gordon
approach was adopted. The defining feature for classifying preventive inter-
ventions was the population that was targeted. Similar to that of Gordon,
the 1994 IOM report’s rationale for targeting a type of intervention either
universally or to a high-risk subgroup was that the potential benefit was
substantially higher than the cost and the risk of negative effects. The
concepts of universal and selective prevention were essentially the same
as in Gordon’s system. The concept of indicated prevention was modified
to include interventions targeted to high-risk individuals who do not meet
diagnostic criteria for a disorder but who have detectable markers that
warn of its onset.

The 1994 IOM report acknowledged that some people in the groups
targeted for universal, selective, or indicated preventive interventions may
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have mental disorders when the intervention begins. However, if they are
selected into the intervention on the basis of being in a high-risk group
(selective) or for having early symptoms (indicated), then the intervention
is considered preventive. The report also acknowledged that good treat-
ment should often include preventive elements to reduce the likelihood of
relapse or of disability, but it emphasized that interventions selected on the
basis of an existing disorder should be considered treatment rather than
prevention.

Recent Definitional Debates

A significant modification of the classification system developed in
the 1994 1IOM report was proposed by the National Advisory Mental
Health Council (NAMHC) Workgroup on Mental Disorders Prevention
Research (1998). This report argued that the IOM system was too narrow
because it excluded “all individuals with full-blown disorder” (National
Advisory Mental Health Council Workgroup on Mental Disorders Preven-
tion Research, 1998, p. 16). The workgroup recommended expanding the
definition of preventive intervention research to include (National Advi-
sory Mental Health Council Workgroup on Mental Disorders Prevention
Research, 1998, p. 18):

trials involving participants who (1) have no current symptoms of mental
disorder and were never symptomatic; (2) have current sub-clinical symp-
toms; (3) have a currently diagnosed disorder and/or were previously
symptomatic—for them the emphasis is on prevention of relapse or recur-
rence; or (4) have a currently diagnosed disorder, with the emphasis on
prevention of comorbidity or disability.

Despite the broadening of the definition of prevention, the report spe-
cifically stated that the expanded research agenda “does not represent a
decreased commitment to preventing mental disorders in people currently
without symptoms or those who have never been mentally ill” (National
Advisory Mental Health Council Workgroup on Mental Disorders Preven-
tion Research, 1998, p. 20).

Comments on the report proposed that the broadened definition had sev-
eral problems. One concern was that it failed to make distinctions between
prevention and treatment, and therefore all treatment could essentially be
considered prevention (Greenberg and Weissberg, 2001). Another concern
was that the potential relabeling of treatment studies as prevention could
dilute resources for prevention research for populations without a diagnosed
disorder (Shinn and Toohey, 2001; Heller, 2001; Reiss, 2001). Despite criti-
cisms of the broadened definition, others noted that regardless of where the
line between prevention and treatment is drawn, benefits could be gained
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from closer integration of prevention and treatment research, so that meth-
odological advances in one area could be applied to the other (Pearson and
Koretz, 2001). Similarly, it was suggested that a more unified approach to
improving the public health could be developed with interventions that
incorporate elements of targeted screening and treatment in a broader pre-
ventive approach (Weisz, Sandler, et al., 2005; Brown and Liao, 1999).

Recently, a related health care concept—personalized medicine—has
emerged. The adjectives “predictive,” “preventive,” and “preemptive” are
frequently attached to this concept (Zerhouni, 2006), suggesting that pre-
diction based on early information about an individual can lead to the
avoidance of disorder, a form of prevention. Personalized medicine was
spawned in large part by new and enabling technologies of genomic analysis
and involves the use of information about individual-level risks, including
genetic or other biomarkers, to identify and intervene in incipient medical
disorders. This concept can and has been applied to prevention and pre-
emption of MEB disorders. While equating it with indicated and selective
prevention, Insel (2008) termed this approach “preemptive psychiatry,”
positing that it offers the greatest potential for the prevention of both
physical and mental disorders. The committee views this concept to be a
promising dimension of indicated prevention, but as only one component
of a broader spectrum of needed approaches.

As discussed in Chapter 5, there have been substantial developments in
identifying genetic and epigenetic information that may contribute to MEB
disorders, as well as increased recognition that environmental exposures,
particularly during early development, can interact with genetic characteris-
tics to affect gene expression. Similarly, as discussed in Chapter 4, a variety
of adverse childhood events, such as early trauma (Anda, Brown, et al.,
2007) and other family and community adversities, have been associated
with later adverse mental, emotional, and behavioral outcomes. This infor-
mation is beginning to be used in predictive models for physical as well as
MEB disorders; for example, as discussed later in this report, its application
to potential indicated prevention of schizophrenia is very promising.

However, this approach is in its early stages and likely to evolve over
the next decade or two. Before preemptive psychiatry based primarily on
genetic information can be considered ready for widespread implementa-
tion, a number of substantial hurdles and risks to implementation must be
recognized and addressed, such as the issues of creating a “genetic under-
class” and differential access to health care and psychopharmacologies
(Evans, 2007). More fundamentally, understanding of the causal role of
genetic contributors to MEB disorders must be substantially improved.
The committee’s call for collaborations between prevention scientists and
clinical developmental neuroscientists is aimed at better understanding
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causality and the moderating genetic or environmental factors associated
with mental, emotional, and behavioral outcomes.

The public health perspective endorsed by the committee also man-
dates that prevention not be limited only to those at imminent risk. Indeed,
the mandate of agencies such as the National Institute of Mental Health
(NIMH) and the Substance Abuse and Mental Health Services Administra-
tion (SAMHSA) calls for a broader approach. For example, the ADAMHA
Reorganization Act, which created both, states that the research program at
NIMH “shall be designed to further the treatment and prevention of mental
illness, the promotion of mental health, and the study of the psychological,
social, and legal factors that influence behavior.” Similarly, the Center for
Mental Health Services at SAMHSA is directed to establish national priorities
for the prevention of mental illness and the promotion of mental health.

These mandates suggest a broad-based prevention approach that
includes a balance between approaches aimed at those at imminent risk,
those at elevated risk, and those who currently appear risk free but for
whom specific interventions have been demonstrated to reduce future risk.
As Chapter 2 emphasized, the prevalence of MEB disorders among young
people suggests that few are entirely risk free. Furthermore, as outlined in
this report, a substantial body of research established over the past several
decades supports the efficacy or effectiveness of universal and selective
interventions, particularly for behavioral disorders. A balance of universal,
selective, and indicated prevention research and implementation is needed
to address the mental, emotional, and behavioral needs of young people.
Consistent with the agencies’ legislative mandates, targeted attention is
also needed to approaches that can promote mental health, regardless of
whether a specific disorder is being prevented.

THE CURRENT APPROACH

The classification system used to define the boundaries of prevention
and prevention research is critical for assessing the degree to which preven-
tion research and services are being used along with treatment strategies as
part of a public health approach to reduce the burden of MEB disorders in
the population. And indeed, a variety of approaches have been proposed.
The committee recognizes that it may be difficult in some cases to distin-
guish different prevention approaches from each other or even to identify
clear boundaries between prevention and treatment. We also appreciate the
importance of treatment, including its preventive aspects in terms of reduc-
ing the likelihood and severity of future problems. Interventions to prevent
disability, comorbidity, or relapse are clearly important.

However, the committee thinks that these are aspects of quality treat-
ment and are distinct from, though complementary to, prevention, concur-
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ring with the perspective in the 1994 TOM report. We also conclude that
the progress made since 1994, as outlined in this report, supports continued
focus of prevention resources prior to the onset of disorders. We share
the concerns, raised by the 1994 IOM committee and commentators on
the NAMHC approach, that an overly inclusive definition of prevention
research could dilute resources for interventions designed to prevent the
onset of disorder and “often underlies a neglect of interventions to reduce
risks” (Institute of Medicine, 1994, p. 28).

Therefore, in this report, the committee has adopted the definitions
of prevention developed in the 1994 IOM report, along with the distinc-
tions between prevention and treatment. This report focuses on preventive
interventions that target multiple populations whose levels of risk vary, but
that are not identified on the basis of having a disorder. As discussed below,
however, the committee broadened the conceptualization of mental health
to include both the prevention of disorders and the promotion of mental
health (see Box 3-1).

RECONSIDERING MENTAL HEALTH PROMOTION

Mental health promotion is characterized by a focus on well-being
rather than prevention of illness and disorder, although it may also decrease
the likelihood of disorder. The 1994 IOM report included a general call
for assessment of outcomes of mental health promotion activities. It also
acknowledged that health is more than just the absence of disease and that
the goals and methods of prevention and promotion overlap, but it con-
cluded that the evidence of effectiveness of mental health promotion was
sparse, particularly in comparison to that for prevention.

At this point in time, this committee views the situation differently.
There is agreement that mental health promotion can be distinguished from
prevention of mental disorders by its focus on healthy outcomes, such as
competence and well-being, and that many of these outcomes are intrinsi-
cally valued in their own right (e.g., prosocial involvement, spirituality:
Catalano, Berglund, et al., 2004; social justice: Sandler, 2007). As stated in
the Report of the Surgeon General’s Conference on Children’s Mental Health
(U.S. Public Health Service, 2000), “Mental health is a critical component
of children’s learning and general health. Fostering social and emotional
health in children as part of healthy child development must therefore be a
national priority” (p. 3). There is also increasing evidence that promotion
of positive aspects of mental health is an important approach to reducing
MEB disorders and related problems as well (National Research Council
and Institute of Medicine, 2002; Catalano, Berglund, et al., 2002, 2004;
Commission on Positive Youth Development, 2005). These developments
have led the committee to conclude that mental health promotion should
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BOX 3-1
Definitions of Promotion and Prevention Interventions

Mental health promotion interventions: Usually targeted to the general public
or a whole population. Interventions aim to enhance individuals’ ability to achieve
developmentally appropriate tasks (competence) and a positive sense of self-
esteem, mastery, well-being, and social inclusion, and strengthen their ability to
cope with adversity.

Example: Programs based in schools, community centers, or other community-
based settings that promote emotional and social competence through activi-
ties emphasizing self-control and problem solving.

Universal preventive interventions: Targeted to the general public or a whole
population that has not been identified on the basis of individual risk. The interven-
tion is desirable for everyone in that group. Universal interventions have advan-
tages when their costs per individual are low, the intervention is effective and
acceptable to the population, and there is a low risk from the intervention.

Example: School-based programs offered to all children to teach social and
emotional skills or to avoid substance abuse. Programs offered to all parents
of sixth graders to provide them with skills to communicate to their children
about resisting substance use.

Selective preventive interventions: Targeted to individuals or a population sub-
group whose risk of developing mental disorders is significantly higher than
average. The risk may be imminent or it may be a lifetime risk. Risk groups may
be identified on the basis of biological, psychological, or social risk factors that
are known to be associated with the onset of a mental, emotional, or behavioral
disorder. Selective interventions are most appropriate if their cost is moderate and
if the risk of negative effects is minimal or nonexistent.

Example: Programs offered to children exposed to risk factors, such as paren-
tal divorce, parental mental illness, death of a close relative, or abuse, to
reduce risk for adverse mental, emotional, and behavioral outcomes.

Indicated preventive interventions: Targeted to high-risk individuals who are
identified as having minimal but detectable signs or symptoms foreshadowing
mental, emotional, or behavioral disorder, or biological markers indicating pre-
disposition for such a disorder, but who do not meet diagnostic levels at the current
time. Indicated interventions might be reasonable even if intervention costs are
high and even if the intervention entails some risk.

Example: Interventions for children with early problems of aggression or
elevated symptoms of depression or anxiety.
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FIGURE 3-1 Mental health intervention spectrum.
SOURCE: Adapted from Institute of Medicine (1994, p. 23).

be recognized as an important component of the mental health intervention
spectrum, which can serve as a foundation for both prevention and treat-
ment of disorders (see Figure 3-1).

For purposes of this report, the committee has adopted a definition of
mental health promotion that is consistent with concepts described in prior
reports in the United States (e.g., Substance Abuse and Mental Health Ser-
vices Administration, 2007a) and used in international contexts (e.g., World
Health Organization, 2004; Jané-Llopis and Anderson, 2005):

Mental health promotion includes efforts to enhance individuals’ ability

to achieve developmentally appropriate tasks (developmental competence)
and a positive sense of self-esteem, mastery, well-being, and social inclu-
sion and to strengthen their ability to cope with adversity.

Inclusion of promotion activities is an important conceptual shift for
the field. For the past decade, various prevention researchers have argued
for a synthesis of prevention and promotion approaches (Greenberg,
Weissberg, et al., 2003; Catalano, Hawkins, et al., 2002; Cowen, 2000;
Weissberg and Greenberg, 1998; Durlak and Wells, 1997). Greenberg and
colleagues (2003) have maintained that “problem prevention programs are
most beneficial when they are coordinated with explicit attempts to enhance
[young people’s] competence, connections to others and contributions to
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their community” (p. 427). In the context of youth development, Pittman
argued for an increased focus on promotion nearly two decades ago, saying
the field needs to move “from thinking that youth problems are merely the
principal barriers to youth development to thinking that youth development
serves as the most effective strategy for the prevention of youth problems”
(Pittman and Fleming, 1991).

In practice there is already considerable overlap between prevention and
promotion. Meta-analytic and qualitative reviews of preventive intervention
studies demonstrate that many psychosocial prevention programs involve
the promotion of child competencies or the healthy functioning of fami-
lies, schools, or communities (Durlak and Wells, 1997, 1998; Greenberg,
Domitrovich, and Bumbarger, 2001). For example, a review of programs
that aim to prevent chronic delinquency through early interventions for
education and family support found that effective programs have com-
mon features of promoting children’s cognitive competence and achieve-
ment and promoting secure parent-child attachment, positive parenting,
and improved educational status for parents (Yoshikawa, 1994). Similarly,
reviews of mental health promotion programs for children and young
people cite many programs that have been demonstrated both to reduce
problems and to increase positive aspects of development (e.g., National
Research Council and Institute of Medicine, 2002; Catalano, Berglund,
et al., 2002, 2004). Catalano, Berglund, and colleagues (2002, 2004), for
example, concluded that several youth development programs that were
effective in building positive development in such areas as social, emotional,
and cognitive competence as well as self-determination and efficacy were
also effective in reducing a range of problem behaviors, such as alcohol
and drug use, violence, and aggression. Such findings are compatible with
theoretical models in which competence and problem outcomes influence
each other over time (see Chapter 4).

Furthermore, the committee’s inclusion of mental health promotion in
the purview of the mental health field is also consistent with the recogni-
tion that health promotion is an important component of public health
that goes beyond prevention of disease (Breslow, 1999). Indeed, health has
been defined not simply as the absence of disease, but in a positive way as
“a resource for everyday life . . . a positive concept emphasizing social and
personal resources as well as physical capabilities” (World Health Organi-
zation, 1986). Building on this perspective, a 2004 report of the National
Research Council (NRC) and the IOM proposed a new definition specifically
for children’s health: “the extent to which individual children or groups of
children are able or enabled to (a) develop and realize their potential, (b)
satisfy their needs, and (c) develop the capacities that allow them to inter-
act successfully with their biological, physical, and social environments”
(National Research Council and Institute of Medicine, 2004a, p. 33). This
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approach clearly emphasizes the importance for children of both promotion
of mental, emotional, and behavioral health and the prevention of disor-
ders. Adopting a more inclusive approach may also be less stigmatizing for
young people and their families and increase participation in relevant pro-
grams, as the focus shifts from avoiding the possibility of disorder toward
helping young people realize their potential.

CONCLUSION AND RECOMMENDATION

Definitions of prevention are important for identifying the potential
contribution of prevention approaches to the overall public health goal
of reducing the burden of MEB disorders on children and youth, as well
as for distinguishing the complementary contributions of mental health
promotion, prevention of disorders, and treatment of disorders. At this
time, theory, research, and practice have evolved to support an approach
to prevention that aims not only to prevent disorder, but also to promote
positive mental, emotional, and behavioral health in young people.

Conclusion: The theoretical grounding and empirical testing of
approaches to promote mental health have advanced considerably,
making it a valuable component of the intervention spectrum warrant-
ing additional rigorous research.

Prevention and treatment are necessary and complementary compo-
nents of a comprehensive approach to the mental, emotional, and behav-
ioral health of young people. However, to enable distinctions between the
two and to monitor the effectiveness of each, delineations must be made.
The committee has decided that the definitions of universal, selective, and
indicated prevention, as laid out in the 1994 IOM report, with the addi-
tion of mental health promotion, offer the most useful framework for the

field.

Recommendation 3-1: Research and interventions on the prevention
of MEB disorders should focus on interventions that occur before the
onset of disorder but should be broadened to include promotion of
mental health.
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Using a Developmental Framework
to Guide Prevention and Promotion

considered in the framework of the individual and contextual
characteristics that shape their lives, as well as the risk and protective fac-
tors that are expressed in those contexts. This chapter begins by outlining a
developmental framework for discussion of risk and protective factors that
are central to interventions to promote healthy development and prevent
MEB disorders.

The conceptualization and assessment of positive aspects of develop-
ment, referred to as developmental competencies, are examined as the
scientific underpinnings for research on promotion of mental health. The
chapter goes on to discuss research on risk factors and protective factors
for MEB disorders, with attention given both to factors associated with
multiple disorders and to the multiple factors associated with specific dis-
orders. The emphasis is on identifying the implications of findings from
this research for the design and evaluation of developmentally appropriate
preventive interventions. Specific interventions targeting particular develop-
mental stages are discussed in more detail in Chapter 6, and interventions
targeting specific disorders as well as those designed to promote mental
health are discussed in Chapter 7.

ental, emotional, and behavioral (MEB) disorders among young
people, as well as the development of positive health, should be

A DEVELOPMENTAL FRAMEWORK

Prevention and promotion for young people involve interventions to
alter developmental processes. That makes it important for the field to be
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grounded in a conceptual framework that reflects a developmental perspec-
tive. Four key features of a developmental framework are important as a
basis for prevention and promotion: (1) age-related patterns of competence
and disorder, (2) multiple contexts, (3) developmental tasks, and (4) interac-
tions among biological, psychological, and social factors (Masten, Faden,
et al., 2008; Cicchetti and Toth, 1992; Kellam and Rebok, 1992; Sameroff
and Feise, 1990).

Age-Related Patterns of Competence and Disorder

Understanding the age-related patterns of disorder and competence
is essential for developing interventions for prevention and promotion.
Healthy human development is characterized by age-related changes in cog-
nitive, emotional, and behavioral abilities, which are sometimes described
in terms of developmental milestones or accomplishment of developmental
tasks (discussed in further detail below). The period from conception to
about age 5 represents a particularly significant stage of development dur-
ing which changes occur at a pace greater than other stages of a young
person’s life and the opportunity to establish a foundation for future devel-
opment is greatest (National Research Council and Institute of Medicine,
2000; see also Chapter 5). Developmental competencies established in one
stage of a young person’s life course establish the foundation for future
competencies as young people face new challenges and opportunities. Ado-
lescence introduces significant new biological and social factors that affect
developmental competencies, particularly related to behavioral decision
making. A solid foundation of developmental competencies is essential as
a young person assumes adult roles and the potential to influence the next
generation of young people.

The age at which disorders appear also varies. For example, a national
survey on the lifetime prevalence of mental disorders in the United States
indicates that the median age of onset is earlier for anxiety disorders
(age 11) and impulse control disorders! (age 11) than for substance use
disorders (age 20) and mood disorders (age 30) (Kessler, Berglund, et al.,
2005). The majority of adults report the onset of their disorder by age 24
(Kessler, Berglund, et al., 2005), and evidence suggests that initial symptoms
appear 2-4 years prior to onset of a full-blown disorder (see Chapter 2).
Other studies also indicate that early onset of symptoms is associated with
greater risk of adult disorders, including substance abuse and conduct dis-
order (Kellam, Ling, et al., 1998; Gregory, Caspi, et al., 2007).

ncludes intermittent explosive disorder, oppositional defiant disorder, conduct disorder,
and attention deficit hyperactivity disorder.
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FIGURE 4-1 An ecodevelopmental model of prevention.
SOURCE: Adapted from Weisz, Sandler, et al. (2005).

Multiple Contexts

Development occurs in nested contexts of family, school, neighbor-
hood, and the larger culture (Bronfenbrenner, 1979). Therefore, interven-
tions can occur in a range of settings and in multiple contexts. As illustrated
in Figure 4-1, the range of intervention approaches includes promotion
of healthy development, prevention of MEB disorders, and treatment of
individuals who are experiencing disorders (the outer semicircle). These
interventions occur in an ecological framework of human development in
which the individual is nested within micro-systems that are in turn nested
within a larger community and cultural (including linguistic) context (the
central concentric circles). The ecological perspective is widely accepted
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in the study of mental health, developmental psychopathology (Masten,
Faden, et al., 2008), and prevention science (Kellam and Rebok, 1992;
Weisz, Sandler, et al., 2005).

Developmental Tasks

Individuals encounter specific expectations for behavior in a given
social context. These expectations have been referred to as social task
demands or developmental tasks (Kellam and Rebok, 1992; Masten, Burt,
and Coatsworth, 2006). Developmental tasks change across phases of
development and may also differ by culture, gender, and historical period.
Success or failure in meeting these developmental tasks is judged by natural
raters (e.g., parents, teachers) as well as by young people themselves. Suc-
cess with one developmental task can have serious consequences for success
or difficulty in others and for the development of later problems and dis-
orders. Developmental competence, discussed below, is strongly influenced
by the concept of developmental tasks.

Interactions Among Biological, Psychological, and Social Factors

How young people develop—whether they develop mental, emotional,
or behavioral problems or experience healthy development—is a function of
complex interactions among genetic and other biological processes (discussed
in more detail in Chapter 5), individual psychological processes, and mul-
tiple levels of social contexts. Although the precise biopsychosocial processes
leading to most disorders are not fully understood, considerable progress has
been made in identifying the risk factors and protective factors that predict
increased or decreased likelihood of developing disorders. Understanding the
pathways of development enables prevention researchers to identify oppor-
tunities to change pathological developmental trajectories.

A DEVELOPMENTAL PERSPECTIVE ON THE
STUDY OF MENTAL HEALTH PROMOTION

Mental health promotion includes efforts to enhance individuals’ ability
to achieve developmentally appropriate tasks (developmental competence)
and a positive sense of self-esteem, mastery, well-being, and social inclusion
and to strengthen their ability to cope with adversity. Understanding the
reciprocal pathways by which failures of competence contribute to psycho-
pathology and by which psychopathology undermines healthy development
(Masten, Burt, and Coatsworth, 2005) is needed to design promotion
activities aimed at strengthening developmental competencies.

Research on mental health promotion is not as fully developed as that
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on prevention, but progress has been made in defining key concepts and
describing biopsychosocial pathways that influence positive development.
Important opportunities exist for research to make rapid advances, particu-
larly to improve understanding of how genetic and environmental factors
influence developmental pathways (National Research Council and Institute
of Medicine, 2000, p. 13).

The discussion that follows focuses on competence or the achieve-
ment of developmentally appropriate tasks, which the committee contends
should form the basis for mental health promotion research and interven-
tion, and characteristics of healthy development as young people progress
from infancy through young adulthood that can be used to operationalize
competence.

Defining Competence

Masten and colleagues define competence as “a family of constructs
related to the capacity or motivation for, process of, or outcomes of effective
adaptation in the environment, often inferred from a track record of effec-
tiveness in age-salient developmental tasks and always embedded in devel-
opmental, cultural and historical context” (Masten, Burt, and Coatsworth,
2006, p. 704). Similarly, Kellam, Branch, and colleagues (1975) conceptual-
ize competence from a life-course social field perspective, in which the indi-
vidual must adapt to new tasks in different social fields (e.g., family, school,
peers) at each phase of development. Positive youth development can be
viewed as the facilitation of competence during adolescence. Based on a
comprehensive review of youth development programs and meetings of
experts, Catalano, Berglund, and colleagues (2004) identified multiple goals
of programs designed to promote positive youth development: promote
bonding; foster resilience; promote social, emotional, cognitive, behavioral,
and moral competence; foster self-determination, spirituality, self-efficacy,
clear and positive identity, belief in the future and prosocial norms; and
provide recognition for positive behavior and prosocial involvement.

The committee uses the term “developmental competencies” to refer
to young people’s ability to accomplish a broad range of social, emotional,
cognitive, moral, and behavioral tasks at various developmental stages.
Acquisition of competence in these areas requires young people to adapt to
the demands of salient social contexts and to attain a positive sense of iden-
tity, efficacy, and well-being. We note, however, that while there is increasing
interest in understanding and promoting these positive aspects of develop-
ment (e.g., Commission on Positive Youth Development, 2005), research in
this area is at a relatively early stage. At the same time, research is beginning
to identify factors that affect success or failure in accomplishing specific
developmental tasks and the relationship to later development of problems
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or health. For example, various causal models of the links between conduct
and academic competence have been developed (e.g., see Hinshaw, 1992).

One longitudinal study of a community cohort of 205 children assessed
three dimensions of competence in childhood (academic, social, and con-
duct) and five dimensions of competence in late adolescence (academic,
social, conduct, job, and romantic) (Project Competence; Masten, Burt,
and Coatsworth, 2006). Conduct competence (following rules in salient
social contexts) in childhood proved to be more likely to lead to academic
competence in adolescence than the reverse pathway (see Hinshaw, 1992,
for a discussion of alternative causal models of the links between conduct
and academic competence). Masten and colleagues proposed the concept
of developmental cascades to refer to the process by which competence
and problems become linked across time. Illustratively, their study found
externalizing, or primarily behavioral, problems (e.g., conduct disorder,
oppositional defiant disorder) in childhood leads to lower academic com-
petence in adolescence, which in turn leads to increased internalizing, or
primarily emotional, problems (e.g., anxiety, depression) in young adult-
hood (Masten, Roisman, et al., 2005).

In another study of 1,438 adolescents in two urban, high-poverty
public schools in Baltimore and New York (Seidman and Pedersen, 2003),
competence was conceptualized as the interaction of the individual with
several social contexts: peer, athletic, academic, religious, employment, and
cultural. Nine different profiles of engagement with these contexts emerged
and showed differing associations with indicators of positive mental health
(self-esteem) and mental health problems (depression and delinquency).
Youth who were positively engaged in two or more settings had higher
self-esteem and lower depression. However, high engagement in athletic
contexts along with low engagement in cultural or academic contexts was
associated with high rates of delinquency. These authors propose that
studying homogeneous at-risk populations can identify diverse profiles of
competence (positive or negative) that might be obscured by studying more
heterogeneous populations or by studying each aspect of competence sepa-
rately (Seidman and Pedersen, 2003). Werner and Smith (1982, 1992), in a
series of classic studies of youth at high risk on the island of Hawaii, also
argue that the resources a child needs to successfully develop vary by devel-
opmental stage. Early in life, a close relationship with the primary caregiver
is crucially important, whereas in adolescence, the presence of mentors and
opportunities in school and the neighborhood are crucial.

Characteristics of Healthy Development

Although there are no universally accepted taxonomy or agreed-on
measures of positive mental health, several groups have attempted to inte-
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grate research and theory on healthy development at different developmen-
tal stages. Table 4-1 summarizes findings related to individual, family, and
school and community characteristics that facilitate healthy development
from reviews that the committee considers to be particularly informative.
These factors differ across developmental periods and across individual,
family, and school and community contexts.

For a guide to factors relevant during infancy and early childhood,
the committee looked to the influential report From Neurons to Neighbor-
hoods: The Science of Early Childhood Development (National Research
Council and Institute of Medicine, 2000). Healthy accomplishment of the
developmental tasks at these ages—such as secure attachment, emotional
regulation, executive functioning, and appropriate conduct—is associated
with both positive development and prevention of mental, emotional,
and behavioral problems over the long term. The report highlighted the
influence of families’ socioeconomic resources on healthy development,
suggesting that promotion (and prevention) research should include con-
sideration of the influence of poverty on children’s caregivers and their
physical environment.

The committee drew from several sources on positive development dur-
ing middle childhood. Masten and Coatsworth (1995) assessed competent
functioning in middle childhood in terms of successfully accomplishing
developmental tasks, such as academic achievement, following rules for
appropriate behavior, and developing positive peer relations. Resilience, or
the ability to adapt to life stressors, is a widely accepted aspect of positive
development (Catalano, Berglund, et al., 2002; Commission on Positive
Youth Development, 2005; Masten, Burt, and Coatsworth, 2005). The
Rochester Child Resilience Project identified characteristics of the child and
of the family that are associated with resilience for urban children experi-
encing chronic family stress (Wyman, 2003).

The school is also a social context that can promote the accomplishment
of the developmental tasks of academic achievement, rule compliance, and
the development of peer relations, as described by Masten and Coatsworth
(1995). Aspects of the school context identified by Smith, Swisher, and col-
leagues (2004) as promoting children’s developmental competencies include
teacher behavior, pedagogy, organizational characteristics of the school, and
family-school relations.

A major review of community programs to promote positive outcomes
for adolescent development identified four domains of individual-level
assets: physical health, intellectual development, psychological and emo-
tional development, and social development (National Research Council
and Institute of Medicine, 2002). The review also identified features of
positive developmental settings, which the committee sees as relevant both
for the family and for school and the community. Some of these include
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physical and psychological safety, supportive relationships, and positive
social norms (National Research Council and Institute of Medicine, 2002).
However, the committee notes the review’s caveat that additional research
is needed to more firmly establish whether these features of positive devel-
opmental settings “are the most important features of community programs
for youth” (National Research Council and Institute of Medicine, 2002,
p. 13).

Arnett (2000) describes the period of the late teens and early 20s as
a distinct developmental period in industrialized societies, which he refers
to as “emerging adulthood.”? In these societies, a major demographic
shift toward later marriage and parenthood is leaving young adulthood as
an age of great variability and exploration in all aspects of life, including
where people live, go to school, and work. The developmental tasks of this
period are to explore identity in love, work, and world view (e.g., values);
to obtain a broad range of life experiences; and to move toward making
commitments around which to structure adult life (Arnett, 2000). This
work on early adult development continues the tradition of others (e.g.,
Erikson, 1968; Levinson, 1978) and illustrates the important influence on
developmental tasks of modern economic and social conditions in indus-
trialized societies.

A DEVELOPMENTAL PERSPECTIVE ON
RISK AND PROTECTIVE FACTORS

Preventive interventions for young people are intended to avert mental,
emotional, and behavioral problems throughout the life span. These inter-
ventions must be shaped by developmental and contextual considerations,
many of which change as children progress from infancy into young adult-
hood. To develop effective interventions, it is essential to understand both
how developmental and contextual factors at younger ages influence out-
comes at older ages and how to influence those factors. The concept of risk
and protective factors is central to framing and interpreting the research
needed to develop and evaluate interventions.

Defining Risk and Protective Factors

Kraemer, Kazdin, and colleagues (1997) define a risk factor as a mea-
surable characteristic of a subject that precedes and is associated with an
outcome. Risk factors can occur at multiple levels, including biological,
psychological, family, community, and cultural levels. They differentiate

2The committee uses the term “young adulthood” to be more descriptive and to cut across
different theoretical approaches.
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risk factors for which there is within-subject change over time (vari-
able risk factors) from those that do not change (e.g., gender, ethnicity,
genotype—fixed markers) (Kraemer, Kazdin, et al., 1997). Causal risk
factors are those that are modifiable by an intervention and for which
modification is associated with change in outcomes. A risk factor that can-
not be changed by an intervention or for which change in the factor has
not been demonstrated to lead to a change in an outcome is considered
a variable marker.

Protective factors are defined as characteristics at the individual, family,
or community level that are associated with a lower likelihood of problem
outcomes. The distinctions between risk factors discussed above can also
be applied to protective factors. The term “protective factors” has also
been used to refer to interactive factors that reduce the negative impact of
a risk factor on a problem outcome, or resilience (Luthar, 2003). It is often
difficult to distinguish the effect of protective factors from that of risk fac-
tors, because the same variable may be labeled as either depending on the
direction in which it is scored (e.g., good parenting versus poor parenting,
high self-esteem versus low self-esteem—Masten, 2001; Luthar, 2003). For
example, in a meta-analytic review of studies of risk and protective factors,
Crews et al. (2007) reported that low academic achievement was a risk
factor for externalizing problems, whereas adequate academic performance
was a protective factor.

One approach to distinguishing the effect of protective factors from
risk factors is to consider them as the extreme ends of a continuous vari-
able (Luthar, 2003; Rutter, 2003; Stouthamer-Loeber, Loeber, et al., 1993).
For example Stouthamer-Loeber, Loeber, and colleagues (1993), in a study
of schoolchildren in grades 1, 4, and 7, trichotomized 35 predictors of
delinquency at the 25th and 75th percentile to refer to risk and protection,
respectively. They found that for 43 percent of the variables both the risk
and protective effects were significant predictors, whereas for 11 percent
of the variables only the protective effect was significant. Similarly, Luthar
and Lantendresse (2005), in a study of wealthy and poor preadolescents,
assessed the relations of mental health problems with high or low scores
on each of seven aspects of the parent—child relationship. They found that
some dimensions (e.g., perceived closeness to parents) had both risk and
protective effects (both high scores and low scores were related to symp-
toms), whereas for other parenting variables (e.g., criticism) there was only
a risk effect. Thus, for many commonly studied predictor variables, it is
likely that both the risk and protective effects may contribute to children’s
mental, emotional, and behavioral problems, although studies that carefully
differentiate whether the effects of these variables are at the risk or protec-
tive pole are not common.
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Considering Risk and Protective Factors in the
Design and Evaluation of Preventive Interventions

Over the past several decades a voluminous literature has emerged on
risk and protective factors associated with specific disorders (e.g., Garber,
2006; Biglan, Brennan, et al., 2004) and on the multiple disorders and
problems that are associated with exposure to specific risk and protec-
tive factors (e.g., Luthar, 2003; Cicchetti, Rappaport, et al., 2000). This
literature provides the research base for the design of preventive interven-
tions. When potentially modifiable risk and protective factors have been
identified through epidemiological and developmental research, preventive
approaches can be developed to change those factors to prevent the devel-
opment of mental, emotional, and behavioral problems. Other risk factors
can help define populations that are potential candidates for prevention,
such as children exposed to divorce, poverty, bereavement, a mentally ill or
substance-abusing parent, abuse, or neglect. Although interventions aimed
at these children typically do not target the risk factor itself (e.g., a divorce
has already occurred), they can be designed to reduce the likelihood of
problem outcomes given elevated risk.

A preventive intervention trial tests whether the intervention is effective
in changing the targeted risk and protective factors and whether change in
these factors mediates, or accounts for, changes in the problem outcome.
Because prevention is aimed at averting problems that may occur across
developmental stages, a critical feature of a prevention trial is longitudinal
follow-up of participants to assess the intervention’s impact on trajecto-
ries of development. A randomized preventive trial that provides evidence
that an intervention has successfully changed a risk or protective factor
and that the change is associated with a later change in a problem out-
come is a uniquely powerful scientific tool in moving from passive correla-
tional studies to identification of causal risk or protective factors (Rutter,
Pickles, et al., 2001; Howe, Reiss, and Yuh, 2002; see also Chapter 10).
Preintervention research that tests models of the pathways between risk
and protective factors and the development of mental, emotional, and
behavioral problems provides evidence for the theoretical models on which
preventive interventions are based. Evidence from randomized prevention
trials provides experimental evidence to support or counter those models
(Coie, Watt, et al., 1993).

The committee examined four specific aspects of risk and protective
factors, their relations to each other and to mental, emotional, and behav-
ioral outcomes, and implications for the design and evaluation of preventive
interventions (see Table 4-2).

Copyright © National Academy of Sciences. All rights reserved.



Preventing Mental, Emotional, and Behavioral Disorders Among Young People: Progress and Possibilities

84 PREVENTING MENTAL, EMOTIONAL, AND BEHAVIORAL DISORDERS

TABLE 4-2 Summary of Findings from Studies of Risk and Protective
Factors and Their Implications for Design and Evaluation of Prevention

and Promotion Programs

Findings from Studies of Risk and
Protective Factors

Implications for the Design and Evaluation of
Prevention Programs

Risk and protective factors operate at
multiple levels of analysis

The effects of risk and protective factors

are correlated and cumulative

e Risk factors tend to be positively
correlated with each other and
negatively correlated with protective
factors

e Risk factors tend to have a cumulative
effect on the development of mental,
emotional, and behavioral problems

e Protective factors have a cumulative
effect to reduce the development of
mental, emotional, and behavioral
problems

Risk and protective factors have effects on

both specific mental, emotional, and

behavioral problems and on multiple

problems

e Some risk and protective factors have
general effects to impact multiple
mental, emotional, and behavioral
outcomes

e Some risk and protective factors have
specific effects on single MEB disorders

e Specific effects of risk and protective
factors may be found in subgroups of
gender or age

High-risk groups for prevention programs
can be identified at multiple levels,
including individuals, families, and
communities

Preventive interventions can be directed to
change malleable risk and protective
factors at multiple levels of analysis

Children in high-risk groups are likely to
have multiple risk factors

Prevention programs may be most effective
when they impact multiple risk and
protective factors

Evaluation of prevention trials may
indicate which risk or protective factors
account for program effects, leading to
more efficient prevention strategies over
time

Preventive interventions with high-risk
groups may impact multiple outcomes
Preventive interventions with general risk
factors should be designed to identify
multiple outcomes across developmental
stages

Preventive interventions can target risk
factors specific to particular MEB
disorders
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TABLE 4-2 Continued

Findings from Studies of Risk and Implications for the Design and Evaluation of
Protective Factors Prevention Programs
Risk and protective factors influence each e Evaluation of preventive trials can inform
other over time theory concerning the effects of risk and
e Risk and protective factors are protective factors
dynamically related to each other over e Prevention programs can have effects
time. They may influence the occurrence across levels of analysis. For example, risk
of later risk and protective factors at the biological, individual, or family level
e Protective factors may have additive can be modified by interventions at
effects, moderation effects, or mediation different levels, including social policy
effects interventions
e Risk and protective factors at one level e Evaluation of prevention programs should
of analysis affect those at another level test for mediating and moderating effects
of analysis e Prevention programs can have promotion

effects to strengthen positive outcomes,
and promotion programs can have
preventive effects to decrease problem
outcomes

e Prevention programs can impact chains of
effects of risk and protective factors,
leading to long-term effects across
developmental periods

Risk and Protective Factors Can Be Found in Multiple Contexts

One of the earliest and most replicated findings from the empirical
literature is that risk and protective factors are found at multiple levels of
the social ecology, or the relationship between humans and their environ-
ments, from biological and psychological characteristics of the individual
to the family and the community (Rutter, 1987; Werner and Smith, 1982,
1992; Luthar, 2003; Crews, Bender, et al., 2007). For example, a synthesis
of 18 meta-analytic reviews of risk and protective factors for children found
that the strongest risk factors for internalizing and externalizing problems
include comorbid internalizing or externalizing problems, family environ-
ment stress (e.g., divorce, single parenting), corporal punishment, lack
of bonding to school, delinquent peers, and poor peer relations (Crews,
Bender, et al., 2007).

One implication of the multilevel nature of risk and protection is that
high-risk groups can be identified on the basis of their individual, family, or
community indices of risk. Similarly, preventive interventions can be devel-
oped to change risk and protective factors across levels of the social ecology
(Maton, Schellenbach, et al., 2004; Sandler, Ayers, et al., 2004). Possible
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interventions might include psychosocial programs to directly strengthen
family and child protective factors or reduce risk factors; programs in social
settings that affect child development, such as preschools, schools, and
social welfare agencies; or policy-level changes, such as funding prevention
services or directly increasing a family’s access to resources.

Risk and Protective Factors Tend to Be Correlated and to Have
Cumulative Effects

Risk factors tend to be positively correlated with each other and nega-
tively correlated with protective factors. Thus, some young people have
multiple risk factors, and those with multiple risk factors are less likely to
have protective factors. For example, in a five-state sample of 6th through
12th graders, those who were in the highest quintile on a cumulative mea-
sure of risk factors were likely to be in the lowest quintile on the measure
of protective factors (Pollard, Hawkins, and Arthur, 1999).

Furthermore, the presence of multiple risk or protective factors tends to
strengthen the prediction of disorder or positive development (Rutter, 1979;
Sameroff, Gutman, and Peck, 2003; Goodyer and Altham, 1991; Fergussson
and Horwood, 2003). The effect of cumulative risk and protective factors is
also found in studies of populations exposed to a common risk factor, such
as poverty, parental substance abuse, parental mental illness, or parental
divorce (Wyman, 2003; Roosa, Sandler, et al., 1988; Sandler, Wolchik, et
al., 1986). In one analysis, for example, although no single risk factor had
a strong relation to disorder or positive development, the accumulation of
risk factors across family, parent, peers, and community had a substantial
effect in predicting multiple problem outcomes (Sameroff, Gutman, and
Peck, 2003). When compared with those with eight or more risk factors,
youth with three or fewer risk factors had significantly better odds of
showing psychological adjustment and self-competence and not showing
problem behavior.

One implication of cumulative risk and protection is that preventive
interventions may be more effective when they target multiple risk and
protective factors rather than just one. In some cases, mediational analysis
from an experimental trial can identify which risk and protective factors are
responsible for program effects (e.g., Tein, Sandler, et al., 2006). In other
cases, when multiple risk and protective factors are targeted, the trial can
be designed specifically to test whether components intended to change spe-
cific risk and protective factors have additive effects to improve preventive
impact (West and Aiken, 1997).
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Some Risk and Protective Factors Have Specific Effects, But Others Are
Associated with Multiple MEB Disorders and Problem Behaviors

A common finding in the study of major risk factors is that each is
associated with an increased likelihood for multiple problem outcomes
(e.g., Shanahan, Copeland, et al., 2008; Kessler, Davis, and Kindler, 1997).
A rigorous test of the specific versus the general effects of risk factors would
require a prospective longitudinal study in order to ensure that the risk
factors arise before the onset of disorders and to understand what earlier
factors may have contributed to the appearance of a risk factor at a given
time (e.g., unemployment leading to parental depression). It would also be
necessary to assess a comprehensive set of risk factors and use a meaningful
approach to classify them into distinct categories or dimensions. Looking at
these effects across meaningful subgroups, such as gender or developmental
period, would also be important.

A major analytic issue is whether the associations between the risk fac-
tors and multiple disorders are due to the direct effects of these risk factors
or to confounding variables that are associated with both the risk factors and
with the disorders. One possibility is that the associations between risk fac-
tors and multiple disorders could be accounted for by the covariance between
risk factors. To test for confounding with other risk factors, studies would
need to examine the effects of a given risk factor while controlling for the
effects of all associated risk factors. The other possibility is that a risk fac-
tor is related to a particular disorder independently of its relations to other
disorders. Because childhood disorders are highly comorbid (see Chapter 2),
it would be necessary to test the effects of risk factors on disorders while
controlling for the effects of other comorbid disorders.

Many studies have attempted to tease apart specific versus general
effects of childhood risk factors on mental, emotional, and behavioral prob-
lems. One review of more than 200 empirical studies published between
1987 and 2001 found few consistent relations between adverse outcomes
and five risk factors: exposure to violence, abuse, divorce/marital conflict,
poverty, and illness (McMahon, Grant, et al., 2003). The reviewers also
note that serious methodological limitations across the studies precluded
drawing strong conclusions from the existing literature.

Several epidemiological studies have found some evidence for associa-
tions between specific risk factors and disorders when controlling for the
effects of other risk factors (Kessler, Davis, and Kindler, 1997; Shanahan,
Copeland, et al., 2008, Cohen, Brook, et al., 1990). Although cross-sectional
studies (e.g., Shanahan, Copeland, et al., 2008) have found specific associa-
tions with one disorder or disorder domain, they are not able to address the
direction of effects between risk factors and disorder or the mechanisms that
link risk factors and disorder. An eight-year prospective longitudinal study
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found that three risk factors—parental mental illness, a mother—stepfather
home, and maternal inattention—were significant predictors of more than
one problem outcome when controlling for all other risk factors (Cohen,
Brook, et al., 1990). Other risk factors had specific effects. For example,
somatic risk, social isolation, and lax rules had a specific relation with inter-
nalizing problems; parental sociopathy and power-assertive punishment
had specific effects on externalizing problems; and neighborhood crime and
residential instability had significant relations with substance abuse.

An implication of the findings on specific versus general effects of risk
and protective factors is that evaluations of interventions with groups at
risk for multiple mental, emotional, and behavioral problems should be
designed to detect effects on multiple problem outcomes. For example,
parental divorce is associated with other risk factors, such as interparen-
tal conflict, parental mental health problems, and harsh and inconsistent
parenting. It is also associated with multiple problem outcomes, including
substance abuse problems, internalizing and externalizing problems, and
academic problems. The potential for multiple benefits from preventive
interventions increases the likelihood that they will reduce the burden of
disorder on the affected individuals and be a cost-effective investment for
society.

Another implication is that preventive interventions should be based on
as clear an understanding as possible of the relations between the targeted
risk factors and the outcomes of concern. Identification of a risk factor
that is specifically associated with some disorders, after the effects of other
risk factors and comorbid disorders have been accounted for, increases
confidence that it is potentially a causal factor and that modifying that
risk will lead to a reduction in the rate of onset of that specific disorder.
Prevention strategies that are targeted to high-risk groups would require
an understanding of the pathways of risk and protective processes that
lead to specific disorders in the risk group and identifying the potentially
modifiable processes.

Risk and Protective Factors Influence Each Other and Mental, Emotional,
and Behavioral Disorders Over Time

Research in developmental psychopathology (Cichetti and Toth,
1992; Masten, 2006) and resilience (Luthar, 2003) has described multiple
models—main effect, moderational, and mediational models—by which
risk and protective factors influence each other and the development of
emotional and behavior problems over time. Design of prevention interven-
tions should be based on a solid theory grounded in one of these models. In
main effect models, risk factors are related to higher levels of disorder, and
protective factors have a counterbalancing relation to lower levels of dis-
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order; these effects are often cumulative across multiple risk and protective
factors (Rutter, 1979; Sameroff, Guttman, and Peck, 2003; Sandler, Ayers,
and Romer, 2001).

In moderational models, a protective factor may reduce the relation
between a risk factor and disorder, or a vulnerability factor may exacerbate
the relations between a risk factor and disorder. In looking at the relations
between stress and psychopathology, for example, such variables as intel-
ligence or academic achievement and positive family environment moder-
ated the adverse effects of stress (Grant, Compas, et al., 2006). Significant
interactions have also been found between cumulative indices of risk and
protective factors related to community, school, family, and individual
variables (e.g., opportunities for school involvement, family attachment,
and social problem-solving skills) in predicting substance use, delinquency,
and school problems (Pollard, Hawkins, and Arthur, 1999). The aggre-
gated protection measure reduced the odds for a problem outcome when
the score on the aggregated risk measure was high, but not when the score
was low. However, Grant, Compas, and colleagues (2006) point out that it
is difficult to draw general conclusions concerning moderators of stressors
because available studies test effects across different stressful situations and
different outcomes and use different measures to operationalize the con-
structs. A clear conceptual framework is needed to integrate findings across
putative protective factors. For example, the moderating role of cognitive
variables in the effects of stress on depression is established because of well-
established theoretical models of depression.

In mediational models, a chain of events is hypothesized in which the
effects of risk or protective factors operate through their effects on another
risk or protective factor, which in turn affects the development of mental,
emotional, and behavioral problems. Particularly when there is a tempo-
ral relation among the factors, mediational models provide a powerful
approach to looking at the pathways for the development of disorder over
time (Cole and Maxwell, 2003; MacKinnon, 2008). Parenting has been
found to be a mediator of the effects of multiple risk factors, including
poverty, parental divorce, parental bereavement, and parental mental health
problems (Sampson and Laub, 1993; Simons, Johnson, et al., 1996; Kwok,
Haine, et al., 2005; Grant, Compas, et al., 2003; Wolchik, Wilcox, et al.,
2000; Wyman, Sandler, et al., 2000), and multiple interventions have been
designed to strengthen parenting (see Chapter 6).

Both moderational and mediational models also show that risk and
protective factors in one context (e.g., the family) may influence or be influ-
enced by factors in other contexts. A meta-analysis found that the effects of
poverty on children’s internalizing and externalizing problems was partially
mediated through its effects to impair effective parenting (Grant, Compas,
et al., 2003), whereas other studies found that the effects of poverty are
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mediated through neighborhood or school variables (Gershoff and Aber,
2006).

Similarly, biological factors may mediate the effects of psychosocial
risk and protective factors, and conversely psychosocial risk and protective
factors may moderate the effects of biological risk factors. For example,
Davies, Sturge-Apple, and colleagues (2007) found that diminished cor-
tisol reactivity mediated the relationship between children’s exposure to
interparental conflict and the development of externalizing problems over
a two-year time period. Research has also identified interactions between
genetic and environmental factors to predict disorder (see Chapter 5).
However, intervention trials that include genetic or other biological infor-
mation in the design or analysis of the trial are just beginning to emerge.
For example, Brody, Kogan, and colleagues (2008) tested whether a psycho-
social intervention to improve parent—child communication of parents in
rural poor African American families would moderate the effect of genetic
risk due to the presence of a specific variant of the serotonin transporter
gene on their children’s initiation of alcohol use, binge drinking, marijuana
use, and sexual intercourse in early adolescence. As predicted, they found
that program participation moderated the relationship between genetic
risk and high-risk behavior; youth at genetic risk who did not receive the
intervention had significantly greater increases in risk behavior initiation
(1.91 versus .90 on the risk index) from pretest than youth at genetic risk
who were assigned to the program.

In addition to identifying direct or indirect associations between risk
and protective factors and outcomes of interest, it is also important for the
development of interventions to understand the processes by which these
effects occur (Luthar and Cicchetti, 2000). Conceptually, several different
mechanisms have been proposed. Rutter (1987), for example, discussed
five processes by which the effects of risk factors could be reduced: (1) by
altering the experience of the risk factor (e.g., by coping); (2) by altering
exposure to the risk factor (e.g., by parental monitoring of child involve-
ment with antisocial peers); (3) by averting negative chain reactions (e.g.,
when harsh parenting leads to child oppositional behavior, which leads to
increased conflict); (4) by strengthening protective factors (e.g., self-esteem,
adaptive control beliefs); and (5) by turning points, which change the total
context and provide new opportunities for development (e.g., moving from
institutional care to a positive school environment). Each of these processes
may be targeted by preventive interventions.

Evaluations of mediators and moderators of preventive interventions
also enable the development of more efficient prevention programs (Brown
and Liao, 1999). For example, a meta-analysis of school-based programs
for the prevention of problem behavior, such as substance use and delin-
quency, found that program effects on two theoretical mediators (bond-
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ing to school and school achievement) were related to effects on problem
behaviors (Najaka, Gottfredson, and Wilson, 2001). These findings pro-
vide guidance that future school-based prevention programs could usefully
include components to promote these mediating factors.

TARGETING INTERVENTIONS FOR
PREVENTION AND PROMOTION

The developmental and contextual patterns of risk and protective fac-
tors and the ways in which those factors relate to each other and to MEB
disorders point to two complementary approaches to developing effective
interventions for young people: approaches that target a specific disorder
and approaches that target prominent risk and protective factors that are
associated with multiple problem outcomes.

Targeting Specific Disorders

Disorder-specific risk factors are often identified on the basis of assess-
ment of elevated but subclinical levels of the disorder or prodromal indi-
cators of the disorder, particularly at a developmental stage at which risk
for the onset of the disorder is elevated. When high-risk young people
can be identified, indicated prevention programs for them can be a very
efficient approach. For example, several interventions have demonstrated
efficacy in preventing depression in adolescence by targeting adolescents
with elevated but subclinical levels of depressive symptoms and providing
brief skill-building interventions (see Chapter 7 and review by Horowitz
and Garber, 2006).

Four specific MEB disorders—depression, anxiety, substance abuse,
and schizophrenia—are used to illustrate disorder-specific risk factors (see
Appendix E for tables that list risk factors for each of these disorders
across developmental stages and across the various contexts of the social
ecology?). As mentioned above, individual, family, and community charac-
teristics can convey either a risk or an element of protection (e.g., positive
versus punitive parenting). However, the current literature tends to focus
on risk factors. Although not exhaustive of the disorders common among
young people, these examples demonstrate that there are patterns of factors
unique to specific disorders; they are also examples of disorders for which
effective or promising preventive interventions are available. Some of the
risk factors (e.g., poverty, family dysfunction) also appear across disorders
or problem behaviors and are revisited in the next section.

3This appendix is available only online. Go to http://www.nap.edu and search for Preventing
Mental, Emotional, and Bebavioral Disorders Among Young People.
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Depression

The incidence of depression is rare in children through age 6 and low
prior to puberty; it increases as young people reach adolescence, with
5 percent of adolescents in a given year experiencing clinical depression
and as many as 20 percent having had a clinical episode sometime during
their adolescence, rates similar to those found in young adults (Angold and
Costello, 2001). Around age 13, depression becomes about twice as com-
mon among girls than boys (Angold and Costello, 2001). This changing
picture means that prevention programs need to be appropriate for specific
developmental periods, taking into account age and gender differences in
the mechanisms leading to depression.

Interventions to prevent depression in young people have primarily
focused on three risk factors: parents with mood disorders, a depressogenic
cognitive style, and elevated levels of depressive symptoms or a history of
depression. Across studies, the rates of depression in adolescents with a
depressed parent are three to four times higher than rates in those with non-
depressed parents (Beardslee, Versage, and Gladstone, 1998). The mecha-
nism is not understood but is likely to involve a combination of genetic and
psychosocial influences, including poor parenting, high family stress, and
conflict (Garber, 2006; Riley, Valdez, et al., 2008).

For children of depressed parents, preventive interventions have
been developed to promote multiple family-level protective processes
and to help children cope effectively (Beardslee, Gladstone, et al., 2003).
Beardslee and Podorefsky (1988) specifically examined resilience in this
population and identified three characteristics in the children: the capac-
ity to accomplish age-appropriate developmental tasks, the capacity to
be deeply engaged in relationships, and the capacity for self-reflection
and self-understanding. Specifically, the youngsters understood that their
parents had an illness, that they were not to blame and were not respon-
sible for it, and that they were free to go on with their own lives. Corre-
spondingly, the researchers found that a commitment to parenting despite
depression characterized the parents of resilient children. These resilience
characteristics were built into their preventive intervention strategy, illus-
trating the connection between understanding risk and resilience and
developing preventive interventions.

A depressogenic cognitive style is marked by a tendency to ruminate and
to see the world without optimism and as not in one’s control (Abramson,
Alloy, et al., 2002; Kaslow, Abramson, and Collins, 2000). The results
of intervention trials to modify depressogenic cognitive styles have been
promising in terms of reducing depressive symptoms and disorder. In some
cases, improvement in depressive cognitive mediators accounted for pro-
gram effects to reduce depression (Clarke, Hornbrook, et al., 2001; Gilham,
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Reivich, et al., 1995). Clarke’s program included both the risk factor of
depressogenic cognitive style and the presence of parental depression.

A high level of depressive symptoms is an important risk factor for the
onset of the disorder. In addition, depression is a recurrent disorder, with
more than half of those who experience an initial episode experiencing a
recurrence. Indicated prevention programs for those with symptoms or a
history of depression have focused on changing processes thought to be
related to the development of depression, such as depressogenic cognitive
styles, explanatory style, interpersonal problem solving, and optimistic
thinking (see Garber, 2006, for a review).

Anxiety Disorders

Anxiety tends to begin at an early age and to be chronic (McClure and
Pine, 2006; Silverman and Pina, 2008). In the Great Smoky Mountains
Study, for example, the mean age of onset was about 7 years old for spe-
cific phobias, separation anxiety, and social phobia and about 10 years
old for agoraphobia, panic, and obsessive-compulsive disorder (Costello,
Egger, and Angold, 2004). Research to identify specific protective, risk,
or maintaining factors has been limited (e.g., Craske and Zucker, 2001;
Donovan and Spence, 2000; Hudson, Flannery-Schroeder, and Kendall,
2004; Shanahan, Copeland, et al., 2008). The factors identified are gener-
ally related to the individual, the family, or school and peers.

Although most of the factors associated with anxiety are implicated
in other MEB disorders as well, some are more specific. A child’s tem-
perament, specifically behavioral inhibition (characterized by irritability in
infancy, fearfulness in toddlerhood, and shyness in childhood), has been
found to be associated with an increased vulnerability to anxiety disorders
(e.g., Biederman, Rosenbaum, et al., 1993). Similarly, anxiety sensitivity (a
predisposition to fear anxiety-related sensations arising from the belief that
these sensations are signs of physical, psychological, or social harm; Reiss,
1991; Reiss and McNally, 1985) also appears to be a specific risk factor for
anxious symptoms (e.g., Reiss, Silverman, and Weems, 2001).

In the family, parents with anxiety disorders are more likely to have
children who are at increased risk for anxiety disorders than their non-
anxious counterparts (e.g., Rosenbaum, Biederman, et al., 1993). It also
appears that anxious children are more likely than their nonanxious
counterparts to have anxious parents (e.g., Last, Hersen, et al., 1987;
Turner, Beidel, and Costello, 1987). Some of this association is likely to be
due to shared genes or inheritable temperamental styles (e.g., behavioral
inhibition). Children also learn anxious reactions via parental modeling and
reinforcement of anxious behaviors (e.g., Barrett, Dadds, and Rapee, 1996;
Rapee, 2002). Parents of anxious children are typically more controlling
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and intrusive than parents of children without clinical anxiety (Hudson and
Rapee, 2001; Muris and Merckelbach, 1998), and parental overcontrol and
intrusiveness seem to reinforce child inhibition (Rapee, 2001). Attachment
style may influence anxiety in children as well (e.g., Erikson, Sroufe, and
Egeland, 19835; Sroufe, Egeland, and Kreutzer, 1990). One study identified
an anxious-resistant attachment style in infancy as a predictor of anxiety
disorders in young adulthood (Warren, Huston, et al., 1997).

Prevention programs have typically targeted children who are at high
risk for anxiety due to parental anxiety disorders (Bienvenu and Ginsburgh,
2007), behavioral risk factors for anxiety disorders (e.g., behavioral inhi-
bition; Rapee, Kennedy, et al., 2005), or environmental risk factors (e.g.,
witnessing community violence; Cooley, Boyd, and Grados, 2004). Preven-
tion programs also have targeted prodromal youth (Dadds, Spence, et al.,
1997) and asymptomatic youth (Barrett, Farrell, et al., 2006). Studies are
still needed to clarify both the mechanisms by which a prevention program
achieves its effects and models of anxiety disorder development (Kellam,
Koretz, and Moscicki, 1999).

Schizophrenia

The diagnostic criteria for schizophrenia and other psychotic disorders
in the schizophrenia spectrum are undergoing reexamination and revision
(Tsuang and Faraone, 2002), but the current diagnostic measurements
have sufficient reliability to permit a clear study of risk factors and the
developmental course. The incidence of schizophrenia and other psychotic
disorders accelerates dramatically during adolescence and young adulthood.
Because risk factors have been identified from the prenatal period through
young adulthood, opportunities for prevention span these life stages.

Family history can be an important predictor of schizophrenia, and there
is strong evidence that genetic factors increase the risk for schizophrenia,
with multiple genes operating and interacting in complex ways (Erlenmeyer-
Kimling, Rock, et al., 2000; Gottesman, 1991; Owen, O’Donovan, and
Harrison, 2005; Tsuang and Faraone, 1994). Having one affected parent
conveys a lifetime risk 5 to 15 times that of the general population; having
two parents with schizophrenia conveys a nearly 50 percent risk (Bromet
and Fennig, 1999). Thus, youth who have an affected first-degree relative
are an important potential target group for selective intervention. However,
this strategy would not be sufficient, as 90 percent of cases of schizophrenia
do not have a family history (Brown and Faraone, 2004; Faraone, Brown,
et al., 2002).

An important identified risk factor for schizophrenia is obstetric com-
plications, which convey twice the risk of that in the general population.
These complications are sufficiently common that reducing them would
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have the potential for reducing the overall population rate of schizophrenia
(Geddes and Lawrie, 1995). Malnutrition (Susser, Neugebauer, et al., 1996),
hypoxia, or infection (Pearce, 2001) are thought to have an adverse effect
on the neurodevelopment of the fetus. Thus, ensuring good prenatal care
(and reducing maternal rubella infections in developing countries) for all
expectant mothers is a universal prevention strategy for schizophrenia to be
investigated. Another selective strategy might be aiming supportive inter-
ventions to those born with obstetric complications.

Screening for developmental difficulties through multiple stages of life
may be appropriate among children born with obstetric complications or
whose family history suggests high risk (Brown and Faraone, 2004). Data
from studies of high-risk groups suggest that nearly all those with affected
family members who later have a diagnosis of schizophrenia had attention
problems in childhood as well as diagnoses and difficulties in meeting the
important task demands at successive stages of life (Mirsky, Yardley, et al.,
1995; Weiser, Reichenberg, et al., 2001).

Identification of the prodromal stage of schizophrenia may present an
opportunity to intervene (McFarlane, 2007). Indeed, there are a number
of trials currently under way that use low-dose atypical antipsychotics,
often in combination with family-focused psychosocial interventions, to
prevent the onset of a first episode of psychosis in adolescents and young
adults with prodromal symptoms (see Chapter 7). Another promising line
of research involves identification and potential intervention among youth
and young adults who have underlying signs and symptoms suggesting a
genetic liability for schizophrenia without full manifestation of symptoms.
The term “schizotaxia” represents a nonpsychotic construct with signs of
brain abnormalities and some degree of cognitive, neuropsychological, and
social impairment. Such a constellation of negative symptoms and neuro-
psychological deficits is common among unaffected first-degree relatives
of those with schizophrenia (Faraone, Biederman, et al., 1995; Faraone,
Kremen, et al., 1995). Particularly relevant for prevention is some evidence
that schizotaxia symptoms among adults are ameliorated with low-dose
resperidone (Tsuang and Faraone, 2002). Despite major challenges in nosol-
ogy and ethical considerations regarding labeling and intervention among
young people, this line of research holds promise as a strategy for prevent-
ing schizophrenia.

Substance Abuse

Substance abuse and dependence tend to emerge in mid-to-late ado-
lescence and to be more common among boys. Substance abuse is greater
among young people who experience early puberty, particularly among
girls. It is widely accepted that children of drug and alcohol abusers are
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more likely to develop substance abuse problems (Mayes and Suchman,
2006; Hawkins, Catalano, and Miller, 1992). Considerable evidence sup-
ports that a genetic vulnerability to abuse may be conferred at birth, and
that this vulnerability may be most significant in relation to the transition
from drug use to dependence later in life (Mayes and Suchman, 2006).

During childhood, risk for substance abuse is higher for those who have
a difficult temperament, poor self-regulatory skills, are sensation seeking,
are impulsive, and do not tend to avoid harm. Children who have early
persistent behavior problems are also more likely to develop a substance use
problem (Hawkins, Catalano, and Miller, 1992). Furthermore, substance
abuse is also often comorbid with anxiety, depression, and attention deficit
hyperactivity disorder (Mayes and Suchman, 2006; Hawkins, Catalano,
and Miller, 1992; Sher, Grekin, and Williams, 2005). Evidence suggests
that parents who form warm, nonconflictual relationships with their chil-
dren, provide adequate monitoring and supervision, and do not provide
models of drug use help protect their children from developing substance
use disorders.

During middle childhood and into adolescence, peers play an increas-
ingly important role in children’s psychological functioning. Children who
associate with deviant or drug-using peers or who are rejected by peers
are more likely to develop substance use problems (Mayes and Suchman,
2006; Hawkins, Catalano, and Miller, 1992; Sher, Grekin, and Williams,
2005). Peers create norms and opportunities for substance use (Mayes
and Suchman, 2006; Hawkins, Catalano, and Miller, 1992; Sher, Grekin,
and Williams, 2005) and influence attitudes toward substance use. Chil-
dren and adolescents who have a low commitment to school (Hawkins,
Catalano, and Miller, 1992) or experience school failure are more likely to
abuse substances. And healthy peer groups and school engagement appear
to be protective.

Children and adolescents with more access and availability to alco-
hol and drugs are more likely to use them (Mayes and Suchman, 2006;
Hawkins, Catalano, and Miller, 1992). There is also evidence that child and
adolescent substance use is affected by societal norms about use. Norms can
be conveyed by laws, perception (or misperception) of peer use, enforce-
ment, taxation, and/or advertising (e.g., alcohol).

Adolescent use of coping strategies involving behavioral disengage-
ment, tendency toward negative emotionality, conduct disorder, and anti-
social behavior increase the risk for substance abuse. For both children and
adolescents, early drug use predicts later drug use.

In young adulthood, different risk factors appear to represent differ-
ent pathways to substance abuse. There is consistent evidence of elevated
substance abuse, particularly of alcohol, among those attending college,
the same group that had lower use in adolescence (Brown, Wang, and
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Sandler, 2008). This suggests that dormitory life and the fraternity/sorority
system, with their lack of parental oversight and consistent exposure to peer
models, may create powerful norms encouraging use (Brown, Wang, and
Sandler, 2008). For those who do not attend college, antisocial behavior
and lack of commitment to conventional adult roles appear to be pathways
to abuse.

Underage Drinking

Although not all those who drink in their youth develop substance
abuse or substance dependence, underage drinking has received significant
public health attention, given the prevalence of drinking among those under
the legal drinking age, problematic drinking patterns, and their deleterious
effects. A brief discussion of factors related to underage drinking provides
an illustration of the developmental aspects of a problem behavior of sig-
nificant public health concern and similarities with the trajectory of some
MEB disorders. The likelihood of serious alcohol dependence as an adult
is greatly increased the earlier that young people start drinking (Grant and
Dawson, 1997; Gruber, DiClemente, et al., 1996).

Almost one-third of young people between the ages of 12 and 20 report
recent drinking, with the majority engaging in binge drinking (five or more
drinks), when they drink. Although at lower rates than those in older age
groups, drinking is reported by youth as young as age 12, with patterns of
heavy drinking increasing with age (National Research Council and Insti-
tute of Medicine, 2004b). After age 25, rates of overall drinking, as well as
rates of frequent and heavy drinking, steadily decline.

Alcohol use by children and adolescents is influenced over the develop-
mental course by genetics, family, peers, neighborhood, and broader social
contexts through norm development, alcohol expectancies, and availability
(see the review by Zucker, Donovan, et al., 2008). Risks are apparent as
early as ages 3 to 5 years, when children develop the understanding that
adults drink alcoholic beverages and learn norms about its use (e.g., men
drink more than women).

Children whose parents are drinkers are more likely to be drinkers, and
their own drinking correlates well with their perception of their parents’
drinking. This may occur because parents model drinking and help children
develop positive expectancies about the effects of alcohol. Children are
also exposed to positive images of alcohol use from television and movies.
Among adolescents, positive alcohol expectancies are related to initiation
of alcohol use.

As children grow older, peer influences become stronger. Peers provide
opportunities for modeling of and encouragement for alcohol use. Media
and peer culture depicts drinking as a positive part of social life. Adoles-
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cents who associate with alcohol-using peers encourage continual use and
can be resistant to change. In addition, adolescents tend to overestimate
their peer’s drinking, which leads to heavier drinking to conform to the
perceived norm.

Public policy in the form of drinking-age laws and their enforcement
also influences alcohol use. Lowering the drinking age is associated with
increases in teen drunk driving and teen traffic fatalities, while raising it
is associated with less teen drunk driving (Wagenaar and Toomey, 2002;
National Research Council and Institute of Medicine, 2004b). A higher
drinking age (and its enforcement) may decrease underage drinking because
it limits access to alcohol, but also by communicating social norms against
drinking generally and underage drinking specifically (Hawkins, Catalano,
and Miller, 1992). In addition, alcohol consumption decreases with price
increases from taxation, particularly among young people with less dispos-
able income (Coate and Grossman, 1988; National Research Council and
Institute of Medicine, 2004b).

The risk factors for underage drinking suggest that prevention efforts
can be formulated to influence the availability of alcohol, norms about
alcohol, and alcohol use expectancies. Limiting media exposure of even
young children may decrease normative perceptions of drinking and
decrease the development of positive alcohol expectancies (National
Research Council and Institute of Medicine, 2004b). Within the family,
interventions may be designed particularly around limiting exposure to
models of excessive drinking in the home, at family events, and through
media sources. Family-based efforts may also target adolescents by moni-
toring exposure to alcohol-using peers and involvement in alcohol-related
activities.

Targeting Risk and Protective Factors for Multiple Disorders

Some risk and protective factors are associated with a broad spectrum
of MEB disorders and related problem behaviors for young people, either
directly or indirectly through their influence on other risk or protective
factors. As a result, preventive strategies may be aimed at these especially
important risk and protective factors rather than at specific disorders.
Biglan, Brennan, and colleagues (2004) spell out the implications of com-
mon and linked risk factors for prevention. First, with common risk factors
for multiple problems, intervening in any single risk factor should contrib-
ute to preventing multiple outcomes, including externalizing problems,
sexual activity, substance use, and academic failure. Second, with multiple
risk factors across the developmental course, there should be multiple plau-
sible routes to prevention. Third, with developmentally early risk factors
influencing later ones, preventive interventions should be timed to protect
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against developmentally salient risk factors. Poverty, family dysfunction
and disruption, and factors associated with school and the community are
particularly illustrative.

Risk Factors Associated with Multiple Disorders

Negative life events at the family, school or peer, and community levels
have been associated with multiple psychopathological conditions, such as
anxiety, depression, and disruptive disorders (see Craske and Zucker, 2001;
La Greca and Silverman, 2002). Similarly, social support and problem-
solving coping appear to have broad protective effects (e.g., Pina, Villalta,
et al., 2008).

Studies using nationally representative samples and studies of diverse
ethnic, gender, and age groups have found that behavior problems involving
serious antisocial behavior, substance use (cigarettes, alcohol, drugs), and
risky sexual behavior have common risk and protective factors across devel-
opmental stages and across multiple levels of the social ecology, includ-
ing individual genetic factors, dysfunctional parent-child interactions, and
poverty. They also often occur together in adolescence (Biglan, Brennan,
et al., 2004).

There appears to be an interrelated set of developmental factors in
which earlier risk (or protective) factors increase the likelihood of later
ones and in which earlier manifestations of problem behaviors increase the
likelihood of later risk factors and problem behaviors (Biglan, Brennan, et
al., 2004). Furthermore, early developmental tasks result in developmen-
tal competencies during childhood (e.g., verbal fluency) or deficits (e.g.,
insecure attachment) that can be risk or protective factors at later devel-
opmental stages. For example, difficult temperament, which is biologically
determined, affects the parenting an infant receives, which in turn affects
development of early attachment.

Under one model of the development of a set of problem behaviors—
antisocial behavior, high-risk sex, academic failure, and substance
use—early family conflict was found to lead to poor family involvement,
which later leads to poor parental monitoring and associating with devi-
ant peers (Ary, Duncan, et al., 1999). Both poor monitoring and associa-
tion with deviant peers lead to higher levels of problem behaviors.

A multiyear retrospective study of the effects of adverse childhood
experiences or childhood trauma (psychological, physical, or sexual abuse,
witnessing violence against the mother, living with household members
who were substance abusers, mentally ill or suicidal, or incarcerated) iden-
tified strong graded relationships between these experiences and a range
of negative outcomes in adulthood. Adult outcomes associated with these
childhood experiences included alcoholism and alcohol abuse, depression,
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drug abuse, and suicide attempts. The likelihood of multiple health risk fac-
tors in adulthood were greater when multiple types of negative childhood
exposures were experienced (Felitti, Anda, et al., 1998). An analysis specific
to mental health outcomes identified a significant relationship between an
emotionally abusive family environment and the level of adverse experience
with negative mental health outcomes (Edwards, Holden, et al., 2003).

Poverty. By whatever index used, poverty is a highly prevalent risk factor
for children in the United States. In 2007, 18 percent of all U.S. children
lived in families with incomes below 100 percent of the federal poverty line;
the percentage was higher among ethnic minorities (10 percent of white
children, 28 percent of Latino children, and 35 percent of African American
children) (U.S. census). However, this measure does not fully capture the
proportion of families who do not have sufficient resources to meet their
basic needs for housing, child care, food, transportation, health care, miscel-
laneous expenses, and taxes. The Economic Policy Institute estimated that
more than 2.5 times the number of families with incomes at or below the
federal poverty line do not have sufficient budgets to meet their basic needs
independent of outside subsidies (Boushey, Brocht, et al., 2001). Families
who live in poverty or near poverty continually need to make trade-offs
between necessities. For example, 65 percent of families with household
incomes between 100 and 200 percent of the federal poverty line experi-
enced at least one serious hardship during the prior year, including food
insecurity, lack of health insurance, or lack of adequate child care (Boushey,
Brocht, et al., 2001).

Poverty is a risk factor for several MEB disorders and is associated with
other developmental challenges. Poor children show difficulties with aspects
of social competence, including self-regulation and impulsivity (Takeuchi,
Williams, and Adair, 1991), and abilities associated with social-emotional
competence (Eisenberg, Fabes, et al., 1996). Furthermore, poverty has been
found to be associated with a wide range of problems in physical health,
including low birth weight, asthma, lead poisoning, and accidents, as well
as cognitive development. Poor children are also more likely to experi-
ence developmental delays, lower 1Q, and school failure (Gershoff, 2003;
Brooks-Gunn and Duncan, 1997).

Gershoff, Aber, and Raver (2003) describe three pathways by which
poverty affects child development. With the parent investment pathway,
the relations between poverty and children’s cognitive development is medi-
ated by the quality of the home environment, which is represented by the
amount of cognitively stimulating material in the home (e.g., books, CDs)
and how often parents take their children to stimulating places, such as
museums and libraries. With the parent behavior and stress pathway, the
parents are considered to be under high levels of stress because of their
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economic difficulties and the occurrence of stressful life events for which
they have insufficient resources to cope effectively. Parental stress leads to
increased levels of parental depression and interparental conflict, which in
turn lead to problems in parenting, including withdrawal from the children,
hostility, more frequent use of corporal punishment, and at extreme levels
maltreatment. Each of these factors has been found to relate to higher levels
of internalizing and externalizing problems in children.

The third pathway involves the neighborhood and community in which
poor families are more likely to live. Poor neighborhoods and schools are
less likely to have the resources that promote healthy child development and
are more likely to be settings that expose children to additional risk factors,
such as violence and the availability of drugs and alcohol. Disentangling the
effects of the neighborhood and the family is difficult, but there is evidence
that many of the factors associated with poor neighborhoods and schools
are associated with multiple mental, emotional, and behavioral problems
for children (Gershoff and Aber, 2006). More research is needed to tease
out these effects and, most importantly, to identify factors that may protect
children from the negative effects of living in high-poverty neighborhoods
(Roosa, Jones, et al., 2003).

Gershoff, Aber, and Raver (2003) also describe policy- and program-
level interventions that may be effective in reducing the negative effects of
poverty on children. Their model illustrates interventions to change each of
the pathways that lead to adverse outcomes. Parent-directed human capital
enhancement policies at the federal and state levels are designed to aid fami-
lies through programs for job training and education to increase parents’
skills and earning capacity and programs to encourage young women to
postpone childbearing so that they can stay in school and obtain better jobs.
Income support programs, such as the Earned Income Tax Credit and the
Child Support Enforcement Program, are designed to increase the economic
self-sufficiency of families. Programs also offer in-kind support, including
supplemental child nutrition (e.g., Special Supplement Food Program for
Women, Infants, and Children), health insurance for children, and high-
quality child care. Parent-directed programs are designed to aid children
by enhancing parents’ own well-being and their ability to provide a healthy
childrearing environment. Two-generation programs are designed with mul-
tiple components to assist both parents and children. For example, Early
Head Start focuses on improving child development, family development,
and staff and community development. Finally, child-directed programs
include providing additional funds for high-poverty schools and for after-
school programs in poor neighborhoods.

A natural experiment found that increases in family income and
income-related resources were followed by a reduction in both psychiatric
and behavioral symptoms in children (Costello, Compton, et al., 2003; see
also Chapter 6).
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Family Dysfunction and Disruption. With the family as the primary setting
for child development from birth through childhood and adolescence, it is
not surprising that dysfunction in family relations, particularly parent—child
relations, is associated with multiple mental, emotional, and behavioral
problems, including those described above. Many risk factors (e.g., pov-
erty, parental mental illness) influence mental, emotional, and behavioral
problems and disorders through their effects on parent—child relations
(Grant, Compas, et al., 2003; Riley, Valdez, et al., 2008). The discussion
here focuses on two broad categories of risk factors that are related to dys-
functional family relations and that provide opportunities for preventive
intervention: child maltreatment, which represents the extreme manifesta-
tion of family dysfunction, and disruptions in family structure, which create
serious challenges to healthy family functioning.

Child Maltreatment. Maltreatment of children by primary caregivers is
one of the most potent risk factors for mental, emotional, and behavioral
problems, and it has been found to be associated with other serious risk
factors, such as poverty and parental mental illness. Protective factors
include children’s positive relationship with an alternative caregiver, posi-
tive and reciprocal friendships, and higher internal control beliefs (Bolger
and Patterson, 2003).

The prevalence of child maltreatment in the United States is unclear.
One estimate places it at 1.2 percent of children in 2004 (National Child
Abuse Data System). Hussey, Chang, and Kotch (2006) report that 11.8
percent of adolescents report physical neglect, 28.4 percent report physi-
cal assault by a parent or caregiver, and 4.5 percent report sexual abuse
by a parent or caregiver sometime before they reached the sixth grade.
In the National Longitudinal Study of Adolescent Health (Add Health),
which includes a nationally representative sample of adolescents, each form
of maltreatment was associated with multiple health problems, includ-
ing depression, substance use, violence, obesity, and poor physical health
(Hussey, Chang, and Kotch, 2006). The majority of these associations
remained significant after controlling for such demographic variables as
family income, age, gender, ethnicity, parent education, region, and immi-
grant generation (Hussey, Chang, and Kotch, 2006).

In a recent empirical examination in the National Comorbidity Study
(Molnar, Buka, and Kessler, 2001), one of the largest and most meth-
odologically sound studies, childhood sexual abuse was reported by
13.5 percent of the women and 2.5 percent of the men. Significant asso-
ciations were found with 14 mood, anxiety, and substance abuse disorders
among women and 5 disorders among men. The analysis controlled for
other adversities, including divorced parents, parental psychopathology,
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parental verbal and physical abuse, parental substance use problems, and
having dependents for women.

The lifetime rate of depression was 19.2 percent for those with no child-
hood sexual abuse and 39.3 percent for those who had experienced abuse
(odds ratio = 1.8; Molnar, Buka, and Kessler, 2001). Rates of dysthymia,
mania, and posttraumatic stress disorder were also significantly higher for
sexually abused women but not for men. The impact of childhood sexual
abuse was especially strong for those who had no other adversities; their
odds for depression were 3.8 (95 percent confidence interval). For those who
reported 5 or more adversities, the odds of depression were 1.7 (95 percent
confidence level). There was some evidence that chronic sexual abuse led to
higher rates of some disorders (Molnar, Buka, and Kessler, 2001).

Parental psychopathology, especially among mothers, was the most sig-
nificant family adversity associated with abuse (Molnar, Buka, and Kessler,
2001) and warrants further investigation. However, finding high rates of
disorder with abuse but no other risk factors emphasizes the importance
of the negative effects of abuse. The persistence of negative effects of child
maltreatment is seen in studies that assess functioning across periods of
development. For example, the Virginia Longitudinal Study of Child Mal-
treatment found that of 107 maltreated children who were followed from
middle childhood through early adolescence, fewer that 5 percent were
functioning well consistently over time (Bolger and Patterson, 2003).

Understanding the factors that influence the linkage between child
maltreatment and problem outcomes starts by distinguishing different levels
of abuse. In particular, abuse that starts early and is chronic is linked with
pervasive and persistent problems across domains of functioning. Children
abused in infancy show difficulties in areas that include affect regulation
(e.g., high negative affect, blunted affect), hypervigilance, emotional lability,
disruptions in their attachment relations, and self-system deficits (e.g., more
negative self-representations) (Ialongo, Rogosch, et al., 2006).

The most effective approach to reducing the effects of maltreatment is
to prevent its occurrence. Because of the pervasive mental, emotional, and
behavioral problems for which maltreated children are at risk, programs
that prevent abuse have the potential to avert multiple disorders and pro-
mote healthy development across multiple domains of functioning. There is
evidence, for example, that a home visiting program for economically poor,
single parents has been effective in reducing the occurrence of child abuse
(Olds, 2006; see Box 6-1) and that a population-level approach to strength-
ening parenting reduces rates of abuse in the community (Prinz, Sanders, et
al., 2009). Interventions are also aimed at mitigating the impact of abuse
after it has occurred. Several randomized trials with maltreated children
demonstrated that infant and preschool psychotherapy and a home visiting
program were successful in markedly reducing rates of insecure attachment
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(Ialongo, Rogosch, et al., 2006). Other program models have demonstrated
success to improve maltreated children’s relationships with foster parents
(Fisher, Gunnar, et al., 2000) and with well-functioning peers (Fantuzzo,
Sutton-Smith, et al., 1996).

Family Disruption. Family disruption can occur for many reasons, includ-
ing separation or divorce, the death of a parent, and incarceration of
a parent. The committee focused on parental divorce and bereavement
because they have been the subject both of considerable research and of
preventive trials.

The rate of divorce in the United States increased from the 1950s
through the 1970s and then stabilized or decreased somewhat over the fol-
lowing decades (Bramlett and Mosher, 2002; U.S. Census Bureau, 2005).
However, the official divorce rate underestimates the rate of marital disrup-
tion, which may occur as separations that do not become divorces or as
disruptions of households with unmarried parents (Bramlett and Mosher,
2002). It is estimated that 34 percent of children in the United States will
experience parental divorce before reaching age 16 (Bumpass and Lu,
2000). Children can experience a wide range of other stressors following
divorce, such as loss of time with one or more parents, continuing interpa-
rental conflict, and parental depression (Amato, 2000). Evidence suggests
that effective child coping or interpretation of these stressors, quality of
parenting received from both parents, and level of interparental conflict
is related to postdivorce adjustment (e.g., Kelly and Emery, 2003; Sandler,
Tein, et al., 2000).

Death of a parent (i.e., parental bereavement) occurs to 3.5 percent of
U.S. children before age 18 (U.S. Social Security Administration, 2000). The
effect of parental death on surviving children rises to national concern par-
ticularly when rates increase due to such national disasters as the terrorist
attacks of September 11, 2001, war, and such epidemics as HIV.

Following parental divorce, children are at increased risk for mul-
tiple mental, emotional, and behavioral problems, including physical health
problems, elevated levels of alcohol and drug use, premarital childbearing,
receiving mental health services, and dropping out of school (Troxel and
Matthews, 2004; Furstenberg and Teitler, 1994; Hoffmann and Johnson,
1998; Goldscheider and Goldscheider, 1993; Hetherington, 1999). Meta-
analyses of studies conducted through the 1990s have shown that problems
have not decreased (Amato and Keith, 1991a; Amato, 2001). McLanahan’s
(1999) analysis of 10 national probability samples revealed school dropout
rates of 31 percent and teen birth rates of 33 percent for adolescents in
divorced families versus 13 and 11 percent, respectively, for adolescents in
nondivorced families. Adults who were exposed to parental divorce as chil-
dren have been found to be more likely to divorce and to have an increased
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risk for mental, emotional, and behavioral problems, including clinical levels
of mental health problems, substance abuse, and mental health service use
(Chase-Lansdale, Cherlin, and Kiernan, 1995; Kessler, Davis, and Kindler,
1997; Maekikyroe, Sauvola, et al., 1998; Rodgers, Power, and Hope, 1997;
Zill, Morrison, and Coiro, 1993; Amato, 1996).

Children who experience parental bereavement appear more likely to
experience mental, emotional, and behavioral problems, such as depres-
sion, posttraumatic stress disorder, and elevated mental health problems
for up to two years following the death (Worden and Silverman, 1996;
Geresten, Beals, and Kallgren, 1991). These risks appear to remain after
controlling for other risk factors, such as mental disorder of the deceased
parent (Melhem, Walker, et al., 2008). Research has shown mixed findings
concerning the mental, emotional, and behavioral problems of bereaved
children when they reach adulthood (Kessler, Davis, and Kindler, 1997).
However, two prospective longitudinal studies supported increased risk of
depression in adult women who experienced parental bereavement as chil-
dren (Reinherz, Giaconia, et al., 1999; Maier and Lachman, 2000).

Although family disruption is associated with multiple MEB disorders
and problems, the majority of children who experience these major stress-
ors adapt well. The most consistent predictive factors are interparental
conflict and the quality of parenting by both the mother and the father
(Kelly and Emery, 2003; Amato and Keith, 1991b). Parent—child relations
that are characterized by warmth, positive communication and supportive-
ness, and high levels of consistent and appropriate discipline have consis-
tently been related to better outcomes following divorce (Kelly and Emery,
2003; Amato and Keith, 1991b). High-quality parenting from both the
custodial parent (usually the mother) and the noncustodial parent (usually
the father) is related to lower levels of child internalizing and externalizing
problems (King and Sobolewski, 2006). But interparental conflict is one of
the most damaging stressors for children from divorced families. Conflict
often precedes the divorce and is associated with lasting child problems
following the divorce (Block, Block, and Gjerde, 1988). In some families,
conflict continues long after divorce, which is particularly destructive when
children are caught in the middle (Buchanan, Maccoby, and Dornbusch,
1991). Recent research has found that high-quality parenting from both
parents related to lower child mental health problems even in the presence
of high interparental conflict (Sandler, Miles, et al., 2008).

Several factors have been found to influence outcomes for children
who experience parental bereavement. Among parentally bereaved children
who had signed up for an intervention program, four factors distinguished
bereaved children who had clinical levels of mental health problems from
those who did not: positive parenting by the surviving caregiver, lower
mental health problems of the surviving parent, the coping efficacy of
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the child, and children’s appraisals of how much recent stressful events
threatened their well-being (Lin, Sandler, et al., 2004). Other factors, such
as coping efficacy, control beliefs, postbereavement stressful events, and
children’s fears that they will be abandoned by the surviving caregiver,
have been associated with mental health outcomes for bereaved children
(Wolchik, Tein, et al., 2006).

An interesting focus of research has investigated the pathways that
lead from family disruption due to divorce or bereavement, along with
other commonly co-occurring biological and social risk factors, to adult
depression. One analysis of longitudinal data on female twins, siblings, and
unrelated women found support for three pathways to the development of
depression (Kendler, Gardner, and Prescott, 2002). In an internalizing path-
way, genetic risk leads to neuroticism, which in turn leads to early-onset
anxiety disorder, and these three influences each lead to episodes of major
depression. In an externalizing pathway, conduct disorder and substance
misuse lead to depressive disorder. In an adversity pathway, early child-
hood exposure to a disturbed family environment, childhood sexual abuse,
and parental loss lead to low educational attainment, lifetime trauma, and
low social support, which in turn lead to four adult risk factors (mari-
tal problems, difficulties in the past year, dependent stressful events, and
independent stressful events), which in turn lead to an episode of major
depression. All three pathways include contributions from genetic factors
and interconnections among family adversity, externalizing problems, and
later adult adversities.

A prospective longitudinal study, the National Collaborative Perinatal
project, also considered timing in an examination of the association between
family disruption (divorce or separation before age 7), low socioeconomic
status, and residential instability and the onset of adult depression (Gilman,
Kawachi, et al., 2003). The effect of low socioeconomic status in childhood
on depression risk persisted into adulthood, but the effects of family dis-
ruption and residential instability were specific to early-onset depression.
Early-onset depression is of special concern because it carries with it a
poorer prognosis of increased recurrence and, in some studies, more severe
depressions.

Community and School Risk Factors

Most prevention research has focused on risk and protective factors at
the level of the individual and the family, but there is increasing recogni-
tion that child development is powerfully affected by the broader social
contexts of schools and communities (Boyce, Frank, et al., 1998). Risk
factors, such as victimization, bullying, academic failure, association with
deviant peers, norms and laws favoring antisocial behavior, violence, and
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substance use, are linked primarily with neighborhoods and schools. For
example, poor and ethnic minority children in particular are frequently
exposed to violence in their neighborhoods and schools. Among 900 low-
income, primarily minority adolescents in New York City in 2002-2003,
rates of exposure to violence of various kinds were high: someone offering
or using drugs (70 percent), someone beaten or mugged (51 percent), some-
one being stabbed (17 percent), someone being shot at (14 percent), and
someone being killed (12 percent) (Gershoff, Pedersen, et al., 2004). Many
also reported being the victim of violent acts, such as being asked to sell or
use drugs (35 percent), having their home broken into (18 percent), being
beaten up (13 percent), and being threatened with death (9 percent). Much
of the exposure to violence occurs either at school or on the way to school
(DeVoe, Peter, et al., 2003; Bell and Jenkins, 1991; Richters and Martinez,
1993; Gershoff, Aber, and Raver, 2003).

Exposure to violence is associated with children’s development of various
mental health problems, particularly posttraumatic stress disorder, anxiety,
depression, antisocial behavior, and substance use (Jenkins and Bell, 1994;
Gorman-Smith and Tolan, 1998). A reciprocal relation exists between aca-
demic achievement and mental health outcomes, in which mental health
problems adversely affect academic achievement (Adelman and Taylor, 2000),
and poor academic achievement is related to the development of multiple
problem behaviors (e.g., substance abuse, antisocial behavior) as well as teen-
age pregnancy and low occupational attainment (Dryfoos, 1990).

The growing empirical research on characteristics of neighborhoods
and schools that are linked with problem development as well as positive
youth development has implications for the development and evaluation of
prevention and promotion interventions. Gershoff, Aber, and Raver (2003)
propose that another dimension of schools and neighborhoods that may
affect the development of child mental, emotional, and behavioral problems
is the degree to which they provide settings that support healthy develop-
ment. They characterize neighborhood disadvantage as the absence of set-
tings that provide opportunities for healthy child development—settings
for learning (e.g., libraries), social and recreational activities (e.g., parks),
child care, quality schools, health care services, and employment oppor-
tunities. For schools, disadvantage can be assessed as lower per student
spending, a high percentage of children from families in poverty, a higher
number of inexperienced and academically unprepared teachers, a high
student-to-teacher ratio, and school size being either too large or too small.
Each of these characteristics of neighborhoods and schools has been linked
with mental, emotional, and behavioral problems of children. Although
it is difficult to disentangle the causal effects of neighborhood and school
disadvantage from the effects of factors in families and children who live
in disadvantaged neighborhoods, research has found that neighborhood
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disadvantage was associated with higher internalizing and externalizing
problems over and above the genetic contribution (Caspi, Taylor, et al.,
2000) and that an experimental study found that children whose families
were moved from a disadvantaged neighborhood had a lower rate of arrest
for a violent crime than those who remained in a high-poverty neighbor-
hood (Leventhal and Brooks-Gunn, 2003).

Similarly, the strongest environmental association related to schizophre-
nia is urbanicity (Krabbendam and van Os, 2005), although the relation
with social class is also strong. It appears that living in urban environ-
ments during childhood affects later development of schizophrenia, even
if there is a move to less urban environments later in life (Pederson and
Mortensen, 2001). This relationship is therefore not fully explained by
the “drift” hypothesis, in which those who are developing schizophrenia
move to urban settings. There are a few hypotheses that are being pursued
to explain this relationship, including increased stress and discrimination
against minorities, lack of social capital and other resources in impover-
ished communities, and gene—environment interactions.

Another way in which the community influences child development is
through the norms, values, and beliefs of the residents. For example, col-
lective efficacy, a concept developed by Sampson, Raudenbush, and Earls
(1997), refers to “shared beliefs in a neighborhood’s conjoint capability for
action to achieve an intended effect, and hence an active sense of engage-
ment on the part of residents.” It provides the informal social controls that
counteract antisocial behavior and has been found to be related to levels
of community violence (Sampson, 2001). Peer norms favoring the use of
drugs, antisocial behavior, or belonging to gangs are also powerful neigh-
borhood factors that contribute to problem behaviors.

Hawkins and Catalano (1992) proposed the construct of bonding to
school, community, and family as key in explaining the development of
substance use and antisocial behavior. Positive bonds consist of a positive
relationship, commitment, and belief about what is healthy and ethical
behavior. Positive bonds to a group develop from having the opportunity
to be an active contributor, having the skills to be successful, and receiving
recognition and reinforcement for their behavior.

In school, students’ relationships with their peers and teachers and the
social climate in the classroom have a powerful effect on their development
of mental, emotional, and behavioral problems as well as their develop-
ment of age-appropriate competencies. For example, aggregate-level student-
perceived norms favoring substance use, violence, or academic achievement
are related to antisocial behavior. For boys with elevated levels of external-
izing problems, being in a first grade classroom with high aggregate levels of
behavior problems has been found to be associated with a marked increase
in the odds of having serious externalizing problems when they reached the
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sixth grade (Kellam, Ling, et al., 1998). But some teacher characteristics are
related to lower levels of mental, emotional, and behavioral problems for
students. These include using classroom management strategies with a low
level of aggressive behavior, having high expectations for students, and hav-
ing supportive relations with students.

Programs promoting classroom and school procedures that encourage
prosocial behavior, academic achievement, or increased positive bonding to
school have important implications for children’s healthy development. For
example, use of a group contingency to promote prosocial behavior in first
grade students has been found to reduce aggressive behavior in first grade
(Dolan, Kellam, et al., 1993) and through middle school (Muthén, Brown,
et al., 2002). The effects persisted with a reduction 13 years later in the
rate of diagnosis of alcohol and illicit drug abuse or dependence (Kellam,
Brown, et al., 2008). Also, for the subgroup of boys who started first grade
with high levels of aggressive behavior, this intervention reduced the rate
of antisocial personality disorder (Petras, Kellam, et al., 2008) and mental
health service use (Poduska, Kellam, et al., 2008).

Structural and policy changes can reduce risk associated with the
transition to senior high school (Seidman, Aber, and French, 2004). This
transition is associated with a decline in academic performance as well as
an increase in delinquency, depression, suicidal thoughts, and substance use.
However, policy changes, such as reduced school size, that create smaller
working units with more supportive relations with teachers and peers have
been shown to reduce this risk (Felner, Brand, et al., 1993).

CONCLUSIONS AND RECOMMENDATIONS

A voluminous literature has emerged since the 1994 IOM report on
the factors associated with MEB disorders in young people, with a consen-
sus that these factors operate at multiple interrelated levels. Factors both
specific to a given disorder and that provide a more generalized risk for
multiple disorders provide important opportunities for the development
of interventions that modify these factors and explore possible mediating
mechanisms.

Conclusion: Research has identified well-established risk and protective
factors for MEB disorders at the individual, family, school, and com-
munity levels that are targets for preventive interventions. However,
the pathways by which these factors influence each other to lead to the
development of disorders are not well understood.

Conclusion: Specific risk and protective factors have been identified for
many of the major disorders, such as specific thinking and behavioral
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patterns for depression or cognitive deficits for schizophrenia. In addi-
tion, nonspecific factors, such as poverty and aversive experiences in
families (e.g., marital conflict, poor parenting), schools (e.g., school
failure, poor peer relations), and communities (e.g., violence), have
been shown to increase the risk for developing most MEB disorders
and problems.

A more recent science base has solidified around the concept of devel-
opmental competencies that could inform the development of future inter-
ventions focused on the promotion of mental, emotional, and behavioral

health.

Conclusion: Interventions designed to prevent MEB disorders and
problems and those designed to promote mental, emotional, and behav-
ioral health both frequently involve directly strengthening children’s
competencies and positive mental health or strengthening families,
schools, or communities. However, improved knowledge pertaining to
the conceptualization and assessment of developmental competencies
is needed to better inform interventions.

The ways in which developmental competencies operate in a health-
promoting capacity is less well understood, and additional research is
needed to develop common measures that can be used in intervention
research.

Recommendation 4-1: Research funders led by the National Institutes
of Health, should increase funding for research on the etiology and
development of competencies and healthy functioning of young people,
as well as how healthy functioning protects against the development
of MEB disorders.

Recommendation 4-2: The National Institutes of Health should develop
measures of developmental competencies and positive mental health
across developmental stages that are comparable to measures used for
MEB disorders. These measures should be developed in consultation
with leading research and other key stakeholders and routinely used in
mental health promotion intervention studies.

Current knowledge on the development of MEB disorders among

young people and characteristics of healthy development suggest the need
for multiple lines of inquiry for future preventive intervention research.
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Recommendation 4-3: Research funders should fund preventive inter-
vention research on (1) risk and protective factors for specific disorders;
(2) risk and protective factors that lead to multiple mental, emotional,
and behavioral problems and disorders; and (3) promotion of indi-
vidual, family, school, and community competencies.
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Perspectives from
Developmental Neuroscience

hapter 4 described the multiple risk and protective factors that can

play a role in mental, emotional, and behavioral (MEB) disorders

and that can inform the design of prevention interventions, placing
these contributing factors in the framework of developmental processes.
This chapter illustrates research advances in the framework of develop-
mental neuroscience, including the anatomical and functional development
of the brain, molecular and behavioral genetics, molecular and cellular
neurobiology, and systems-level neuroscience, that relate to the prevention
of MEB disorders. Perspectives from developmental neuroscience provide a
foundation for understanding the development of cognitive abilities, emo-
tions, and behaviors during childhood and adolescence, and they thereby
reveal valuable opportunities for novel advances in future prevention
research.

Reducing Risks for Mental Disorders: Frontiers for Preventive Interven-
tion Research, the 1994 Institute of Medicine (IOM) report, emphasized the
importance of the relationship between prevention research and a knowl-
edge base that includes both basic and applied research in neurobiology
and genetics. This knowledge base contributes to the understanding of the
causes, course, and outcomes of MEB disorders, and it continues to be
increasingly important for informing how prevention efforts may intervene
in causal pathways that lead to disorders.

In the years since the 1994 IOM report, understanding of the biological
processes that underlie brain development has grown at an unprecedented
rate, and the past several decades have witnessed much greater interest in
the neurobiological underpinnings of MEB disorders. These disorders are
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increasingly being understood as dynamic disruptions in key developmental
processes that exert their effects throughout the life span. Unraveling the
causes and consequences of complex MEB disorders remains an enormous
challenge. However, major advances have been made not only in identify-
ing genetic and environmental factors that play causal roles in the genesis
of disorders, but also in understanding more fully the interaction between
genetic and environmental influences in causing or protecting against spe-
cific diseases. In addition, advances in the emerging field of epigenetics have
begun to provide information about the complex ways in which genetic
traits are expressed as disease and the possible mechanisms through which
environment and experience can influence gene expression.

This chapter begins with the role of genetics and the interplay of genetic
and environmental factors in MEB disorders. This is followed by a discus-
sion of brain development and its relationship to MEB disorders. Next is
an examination of neural systems and their role in complex processes that
underlie the cognitive and social competence that is essential to healthy
emotional and behavioral development. The third section addresses the
relationship between developmental neuroscience and prevention science.
The final section presents conclusions and recommendations.

GENETICS

The importance of understanding genetic influences in brain develop-
ment goes well beyond simply explaining the hereditary components of dis-
orders. Genes are the basic component from which the brain’s structure and
function are determined and regulated. Genes encode proteins, and proteins
are the building blocks of cells, interacting with the molecular and physical
features of their surroundings to determine cellular structure and function.
Individual cells interact functionally with other cells within the neural cir-
cuits that make up the structure of the brain, which in turn interact with
other neural circuits to determine behaviors. Behaving organisms interact
with their environments, which can cause adaptive changes in neural sys-
tems, circuits, and cells and ultimately in the expression of genes—which in
turn modifies brain structure and function. The complexity of the pathways
connecting the genes and the environments of organisms to their behaviors
has frustrated most attempts to correlate genes directly with behaviors and
with specific diagnostic syndromes in the field of psychiatric genetics (Inoue
and Lupski, 2003; Joober, Sengupta, and Boksa, 2005; Sanders, Duan, and
Gejman, 2004; van den Bree and Owen, 2003).

Inherited or sporadic genetic mutations can profoundly affect the pro-
duction, structure, or function of the protein that a gene encodes. This can
have a dramatic and highly consistent effect in producing disease. However,
more subtle variations in the genetic sequence can also affect protein struc-
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ture and function, producing much more subtle effects. For example, many
of the genetic variants that have been associated with MEB disorders are
single nucleotide polymorphisms, that is, substitutions of single nucleotides,
the structural components of the genetic sequence (van Belzen and Heutnik,
2006; Sanders, Duan, and Gejman, 2004). Variability in the number of
copies of a specific gene sequence (known as copy number variants), which
can be caused by rearrangements, microdeletions, or microduplications of
the sequence, has also emerged as an important contributor to MEB dis-
orders (Lee and Lupski, 2006), such as schizophrenia (Walsh, McClellan, et
al., 2008; Xu, Roos, et al., 2008; International Schizophrenia Consortium,
2008; Stefansson, Rujescu, et al., 2008) and autism (Sebat, Lakshmi, et al.,
2007; Marshall, Noor, et al., 2008). These kinds of gene variations can have
a more graded influence on molecular and cellular functions than do large
deletions or rearrangements of genes. The influences of these gene variants
on the structural and functional features of cells, neural circuits, and the
behaviors they subserve are correspondingly graded as well.

Variations in the genetic sequences that encode proteins are only one
level of influence on the expression of those genes in the production of
cellular proteins. Variations in the sequence of the nonencoding, regula-
tory portions of a gene also have important influences on its expression, as
can variations in other genes that encode regulatory proteins. In addition,
microRNAs (small sequences of RNA, an intermediate genetic component
in the process of making proteins from DNA) can influence the expression
of genes and their protein products by altering how the proteins are gener-
ated from a gene sequence (Boyd, 2008; Stefani and Slack, 2008). These
additional levels of regulation can determine when in the course of devel-
opment, where in the brain, and to what degree a gene is expressed—all
without changing the DNA sequence of the gene.

Many studies, including family studies and gene association studies,
have demonstrated a genetic component to MEB disorders (Thapar and
Stergiakouli, 2008; van Belzen and Heutnik, 2006). However, genetic
studies have not yet found an association of single genes with most MEB
disorders. Instead, sequence variants in multiple genes have been shown to
be associated with an elevated risk or susceptibility for developing many
diseases, such as autism (Muhle, Trentacoste, and Rapin, 2004), depression
(Levinson, 2006; Lopez-Leon, Janssens, et al., 2008), schizophrenia (Owen,
O’Donovan, and Harrison, 2005), addiction (Goldman, Oroszi, and Ducci,
2005), and bipolar disorder (Serretti and Mandelli, 2008). A review of these
many reported associations of specific genes with individual disorders is
beyond the scope of this report.

In nearly all instances of these reported associations, the influence of
individual genes on the risk for developing a disorder is small (Kendler,
2005; Thapar and Stergiakouli, 2008), usually less than the influence of
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family history and less than that of other nongenetic risk factors. The asso-
ciation is also often nonspecific (Kendler, 2005), with single gene variants
being associated with multiple disorders. Moreover, genetic profiles vary
greatly among affected individuals. Not everyone with the susceptibility
variant in any one of the associated genes will develop the disorder, and
not everyone with a particular disorder will have the susceptibility variant
of any associated gene. Therefore, a single genetic variant will rarely be
necessary or sufficient to produce a disorder, a point similar to findings on
the association of environmental risk factors with MEB disorders (described
later in this chapter and in Chapter 4). One strategy that has emerged to
address the complexity of linking genes to disorders is to identify more
narrowly defined behaviors, characteristics, or biological markers, termed
“endophenotypes,” that correlate with specific disorders or that are com-
mon to more than one disorder. These endophenotypes can serve as a sim-
pler, more readily identifiable focus of genetic studies (Caspi and Moffitt,
2006; Gottesman and Gould, 2003; van Belzen and Heutink, 2006).

Beyond finding associations between genetic variants and MEB dis-
orders or endophenotypes, identifying the effects that specific genes have on
molecular pathways, cellular organization, functioning of neural networks,
and behavior is crucially important to developing effective intervention
approaches based on the modifiable components of the pathways from
genes to behavior. This level of genetic research requires experimental
manipulations in animal models. Most commonly this involves modifica-
tion of the genome of mice by inserting, deleting, or mutating specific genes
and, in some cases, controlling where in the brain, in what cell types, and
when during the course of development a gene is turned off or on. This
extraordinary degree of spatial and temporal control over gene expression
makes animal models invaluable in identifying the molecular processes of
normal and pathological brain development. The disadvantage of animal
models, however, is the difficulty of representing the complex cognitive,
behavioral, and emotional symptoms experienced by humans. Although the
effects of experimental manipulation on certain aspects of cognition and
memory can be assessed through the ability of animals to learn and repeat
standardized tasks, analogues of emotional experience and thought can
be inferred only through behavior that must be correlated with subjective
human experience (Cryan and Holmes, 2005; Joel, 2006; McKinney, 2001;
Murcia, Gulden, and Herrup, 2005; Powell and Miyakawa, 2006; Sousa,
Almeida, and Wotjak, 2006).

Animal models are proving to be of central importance in identifying the
likely disturbances in molecular and cellular pathways caused by single gene
mutations in some neurodevelopmental disorders, including the fragile X,
Prader-Willi, Angelman, and Rett syndromes. Knowledge of those molecu-
lar pathways already has led to promising treatment approaches in animal
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models (Chang, Bray, et al., 2008; Bear, Dolen, et al., 2008; Chahrour and
Zoghbi, 2007; Dolen, Osterweil, et al., 2007; Giacometti, Luikenhuis, et
al., 2007; Guy, Gan, et al., 2007). Animal models have also successfully
linked risk genes with disturbances in particular molecular pathways that
may predispose to the development of more complex, polygenic disorders,
such as depression (Cryan and Holmes, 2005; Urani, Chourbaji, and Gass,
2005), anxiety disorders (Cryan and Holmes, 2005), obsessive compul-
sive disorder (Joel, 2006), autism (Moy and Nadler, 2008), schizophrenia
(O’Tuathaigh, Babovic, et al., 2007), and substance abuse (Kalivas, Peters,
and Knackstedt, 2006).

Despite the challenge of studying the role of genes in the etiology
of MEB disorders, advances in technology continue to make large-scale
genotyping more feasible and affordable, and the combination of human
genetics studies and approaches using animal models has proven to be
informative in identifying genes of risk in multifactorial, complex non-
psychiatric disorders, such as asthma (Moffatt, 2008) and diabetes (Florez,
2008); they will undoubtedly make important contributions in psychiatric
genetics in coming years.

Gene-Environment Interactions and Correlations

Most complex behaviors and the most common forms of MEB dis-
orders are likely to arise from a combination of multiple interacting genetic
and environmental influences (Caspi and Moffitt, 2006; Rutter, Moffitt, and
Caspi, 2006). The effect of a common genetic variant in altering the risk for
a disorder, for example, is likely to be conditioned heavily by the experi-
ences of a developing child, just as the effects of experience in producing
a disorder are likely to be conditioned by the genetic background that the
child inherits from his or her parents (Rutter, Moffitt, and Caspi, 2006;
Thapar, Harold, et al., 2007). These so-called gene-environment (GxE)
interactions can confer both risk and protective effects on the child relative
to the effects of either the genetic or environmental influences in isolation.

A number of interactions between specific identified genes and spe-
cific environmental risk factors have been demonstrated in MEB disorders
(Rutter, Moffitt, and Caspi, 2006). For example, a landmark prospective epi-
demiological study found that the number of copies an individual carries of
the short variant of a region of the serotonin transporter gene (S-HTTLPR)
significantly increases, in a dose-dependent fashion, the risk for developing
depressive symptoms, major depressive disorder, and suicidality—but only
in the context of adverse or stressful early life experiences (Caspi, Sugden,
et al., 2003) (see Figure 5-1). Similarly, a polymorphism in the gene that
encodes monoamine oxidase A (MAOA), an enzyme that metabolizes neuro-
transmitters, moderates the effect of maltreatment on developing antisocial

Copyright © National Academy of Sciences. All rights reserved.



Preventing Mental, Emotional, and Behavioral Disorders Among Young People: Progress and Possibilities

118 PREVENTING MENTAL, EMOTIONAL, AND BEHAVIORAL DISORDERS

707
.60+

.50

401

307

.20+

Probability of Major Depression Episode

No Probable Severe
Maltreatment Maltreatment Maltreatment

FIGURE 5-1 Gene-environment interaction between effects of prior maltreatment
and genotype for the S-HTTLPR allele on developing depression later in life.
Maltreatment has the biggest effect for two copies of the short (s/s) allele and the
smallest effect for two copies of the long (I/1) allele. There is an intermediate effect
for one copy of each allele (s/l).

SOURCE: Caspi, Sugden, et al. (2003).

problems later in life (Kim-Cohen, Caspi, et al., 2006; Caspi, McClay, et al.,
2002): Maltreated children who have the genotype that confers high levels
of MAOA expression are less likely to develop conduct disorder, antisocial
personality, or adult violent crime. In another domain, a common poly-
morphism of the dopamine transporter gene has been reported to interact
with the risk conferred by prenatal exposure to tobacco smoke, leading to
increased hyperactive-impulsive and oppositional behaviors in later child-
hood (Kahn, Khoury, et al., 2003).

In contrast to GxE interactions, gene—environment correlations are
genetic influences on variations in the likelihood that an individual will expe-
rience specific environmental circumstances (Jaffee and Price, 2007; Rutter
and Silberg, 2002; Rutter, Moffitt, and Caspi, 2006). Gene—environment
correlations can confound cause and effect and hinder measurement of GXE
interactions because a genetically determined behavioral trait can produce
a systematic variation in environmental exposure, and that environmental
variation can be deemed erroneously to be a cause of a behavioral trait
under study (Jaffee and Price, 2007; Lau and Eley, 2008). Children with
autism, for example, are chronically and consistently withdrawn from their
caregivers. This chronic withdrawal might induce in the caregiver a sense of
hopelessness about ever making a deep interpersonal connection with the
child, prompting a secondary withdrawal on the part of the caregiver. An
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unsuspecting researcher might inadvertently and erroneously attribute the
child’s impoverished social relatedness to the caregiver’s withdrawal, when
in fact it was caused by a particular genetic variant.

Epigenetic Effects

Epigenetic effects are potentially heritable alterations of gene expres-
sion that do not involve actual modification of the DNA sequence. Instead,
alterations in the level of gene expression are induced by changes in the
three-dimensional packaging of DNA that in turn make a gene either
more or less amenable to production of a protein product. All known
mechanisms that produce epigenetic changes in gene expression involve
enzymatic processes that add or remove substrates either from the DNA
or from histone proteins that are physically associated with DNA and that
determine its three-dimensional packing structure (Tsankova, Renthal, et
al., 2007). Epigenetic modifications of gene expression are in continual
flux, as competing factors modify and unmodify DNA and its associated
proteins, as well as their related behavioral phenotypes.

Epigenetic determinants are increasingly invoked as possible explana-
tions for a multitude of “complex genetic” phenotypes, in which multiple
genes are each thought to account for a small amount of variance in the
clinical phenotype. Moreover, recent research has shown that epigenetic
mechanisms can produce short-term adaptation of the phenotype to a
changing environment. For example, abundant naturalistic and experimen-
tal evidence in humans and animal models has shown that early experi-
ence influences reactivity to stress later in life, even into adulthood, and
that epigenetic modification of genes that encode components of the stress
response can contribute to these enduring effects (Kaffman and Meaney,
2007; Weaver, 2007).

Perhaps most remarkably, a changing environment has been shown
to trigger epigenetic effects that can be transmitted across generations, in
species as diverse as yeast and humans (Rakyan and Beck, 2006; Richards,
2006; Whitelaw and Whitelaw, 2006). The quality of maternal care given to
rat pups, for example, produces epigenetic modifications of gene expression
in the brains of the pups that influence the quality of maternal care they
provide as adults to their own offspring. This cross-generation transmis-
sion has been shown to account for variability in maternal behavior toward
offspring that is either nurturing or neglectful (Champagne, 2008).

Several examples suggest that epigenetic mechanisms are important in
understanding the causes and in improving the prevention and treatment
of MEB disorders (Tsankova, Renthal, et al., 2007). One well-known
example is the Prader-Willi and the Angelman syndromes, disorders with
highly distinct phenotypes that are nevertheless both caused by a mutation
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in the same chromosomal region. Although the locus of the mutation is the
same, its effects on the behavioral phenotype of the child differ depending
on which parent is the origin of the mutation (Goldstone, 2004; Lalande
and Calciano, 2007; Nicholls and Knepper, 2001).

Another example of the importance of epigenetic influences in the
cause of a disorder is Rett syndrome, a progressive neurodevelopmental
disorder characterized by motor, speech, and social behavioral abnormali-
ties (Chahrour and Zoghbi, 2007). Mutations in the MeCP2 gene cause
Rett syndrome and, less commonly, other neurodevelopmental disorders,
including classic autism, mental retardation, early-onset bipolar disorder,
and early-onset schizophrenia. This gene encodes a protein that epige-
netically alters the expression of other genes (Chahrour and Zoghbi, 2007;
Zlatanova, 2005). In other words, this specific genetic mutation causes
disease through epigenetic mechanisms, underscoring how complex, inti-
mate, and interactive genetic and epigenetic factors are in influencing the
development of disorders.

Epigenetic modifications of the genome are also necessary for vari-
ous learning and memory processes in the brain (Levenson and Sweatt,
2005, 2006; Levenson, Roth, et al., 2006; Reul and Chandramohan, 2007;
Fischer, Sananbenesi, et al., 2007), suggesting that these processes may
be important in the etiology of various mental retardation syndromes.
Epigenetic influences play a prominent role as well in changes in the brain
and in behavior related to establishing preferences for drugs of abuse in
animal models of addiction (Kumar, Choi, et al., 2005). Finally, epigenetic
modifications of the genome have been shown to be necessary to produce
the behavioral response to antidepressant medications in a mouse model of
depression (Newton and Duman, 2006; Tsankova, Berton, et al., 2006).

BRAIN DEVELOPMENT

MEB disorders in children involve disturbances in the most complex,
highly integrated functions of the human brain. Understanding from a bio-
logical perspective how these functional capacities develop and how they
are disrupted is an immense challenge. This section offers a brief overview
of current knowledge about the complex processes that contribute to the
normal development of the human brain, along with examples of their
relationship to the causes of MEB disorders.

Sources of Knowledge of Human Brain Development

Knowledge of normal human brain development and of the abnor-
malities that produce disorders is limited by the difficulty of studying the
human brain at the level of molecules and cells. The human data on brain
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development thus far come from a small number of postmortem studies
and a larger number of in vivo, or live, brain imaging studies. The scientific
value of postmortem studies is limited by the quality and number of tissue
samples that are usually available and by the capability to study only a
small number of brain regions (Lewis, 2002). In contrast, in vivo imaging
has proved to be an important tool for studying postnatal brain develop-
ment in humans across the life span (Marsh, Gerber, and Peterson, 2008),
although thus far it has provided information about brain structure and
function mainly at a macroscopic level of brain organization, revealing little
molecular or cellular information (Peterson, 2003b).

Understanding of the molecular and cellular development of the human
brain is therefore gleaned largely from studies of animal models, extrapo-
lated to the maturational timeline of humans. Although a great deal has
been learned from those animal models across a wide range of species, how
well those findings relate to the development and function of the human
brain is not fully known. Moreover, as noted earlier, the molecular bases
of the highest-order functions of the human brain cannot be studied easily
in animals.

Despite limited data from human and nonhuman primates, the consis-
tency in findings across species suggests that the general features of brain
development in animal models are likely to apply to humans as well. Those
findings indicate that the wiring of neural architecture is neither fixed nor
static. Instead, it is a dynamic entity that is shaped and reshaped continu-
ally throughout development by processes that have their own maturational
timetables within and across brain regions. These processes are described
briefly here and summarized in Figure 5-2.

Overview: Complexities of Brain Development

At the visible anatomical level, the human brain develops during gesta-
tion into a complex structure having distinct anatomical regions and a highly
convoluted surface. Similarly, at the level of cellular architecture, the human
brain is a highly complex, layered structure made up of many distinct kinds
of cells that have highly specific interconnections. During fetal brain devel-
opment, undifferentiated precursor cells need to divide and multiply. The
resulting cells must then differentiate into the correct cell types, migrate to
the correct place in the brain, and connect properly with other cells. These
links among cells must then be organized into functional circuits that sup-
port sensation, perception, cognition, emotion, learning, and behavior. In
a healthy intrauterine environment, this series of complex and interrelated
neurodevelopmental events is initially under the predetermined control of
regulatory genes (Rhinn, Picker, and Brand, 2006). In contrast, much of
the fine detail of brain organization—how the brain is “wired”—develops

Copyright © National Academy of Sciences. All rights reserved.



Preventing Mental, Emotional, and Behavioral Disorders Among Young People: Progress and Possibilities
122

Juowdo[aAap ureIq Ul SIUIAD Jolew Jo aulppwl] 7-¢ TYNDOI

< uoneulRAN m >
Burunid :
- ondeuAs H -
< H yeaqgiey

1 pawuweiboid

P i uonew.o4 R

= H asdeuls ”
m uonesBIpy
H  leuownan  *
m uonenuatayia
H ¢ jeuosnaN ——————————*>
m uoneJajijoid
H 4— |jeuouneay ——— >
: uone|ninaN
H AFV
_ _ _ ] _ _ _
H (4% 8¢ e 0¢c 9l cl 8 14
: (s¥289m) uoneisen

pooylNPY  ©doUBISB|OPY BOUBISB|OPY POOYPIIYD  pooupliyd Adueyul yuig |eyeuald
Buibiewq Aleg Aue3

aseyd |eiuswdojena(

Copyright © National Academy of Sciences. All rights reserved.



Preventing Mental, Emotional, and Behavioral Disorders Among Young People: Progress and Possibilities

PERSPECTIVES FROM DEVELOPMENTAL NEUROSCIENCE 123

through a combination of genetic influences, experience and other external
influences, and the interaction of genes and experience.

Setting Up the Nervous System

The nervous system begins to develop in the human fetus 2 to 3 weeks
after conception in a process called neurulation, starting as a layer of
undifferentiated precursor cells called the neural plate. These cells eventu-
ally give rise to all components of the nervous system. As the initial cells
divide to create more cells, the neural plate expands, folds, and fuses to
form the neural tube (Detrait, George, et al., 2005; Kibar, Capra, and Gros,
2007). The neural tube continues to enlarge while cells in different parts
of the tube become specialized, following a spatial pattern established by
predetermined molecular mechanisms. From front to back, the neural tube
becomes the forebrain (the cerebral cortices), the midbrain (containing
neural pathways to and from the forebrain), the hindbrain (the brainstem
and cerebellum), and the spinal cord and peripheral nervous system (Rhinn,
Picker, and Brand, 2006).

Various physiological and environmental factors can affect prenatal
brain development in ways that are either lethal or seriously debilitating
(Detrait, George, et al., 2005; Kibar, Capra, and Gros, 2007). Low levels of
the vitamin folic acid, for example, produce anencephaly and spina bifida,
disorders of formation of the neural tube. Other prenatal environmental
exposures can predispose a developing fetus to the development of MEB
disorders later in life. For example, common prenatal infections, such as
influenza, and less common ones, such as rubella, toxoplasmosis, and cyto-
megalovirus, can increase the risk of developing mental retardation, schizo-
phrenia, and autism (Fruntes and Limosin, 2008; Jones, Lopez, and Wilson,
2003; Meyer, Yee, and Feldon, 2007; Pearce, 2001; Penner and Brown,
2007). Prenatal exposure to various environmental toxins, including certain
insecticides used in homes and for agricultural purposes (Rauh, Garfinkel,
et al., 2006), tobacco smoke (Herrmann, King, and Weitzman, 2008), and
alcohol (Alcohol Research and Health, 2000), can impair behavior and
cognition later in childhood (Williams and Ross, 2007). Premature birth
and low birth weight can also predispose to a wide variety of disorders
(Peterson, 2003a), including schizophrenia (Kunugi, Nanko, and Murray,
2001), autism (Kolevzon, Gross, and Reichenberg, 2007), and learning dis-
abilities and educational difficulties (Peterson, 2003a).

The Right Cells in the Right Place

Between weeks 5 and 25 of human fetal gestation, undifferentiated
precursor cells divide repeatedly, rapidly giving rise to large numbers of

Copyright © National Academy of Sciences. All rights reserved.



Preventing Mental, Emotional, and Behavioral Disorders Among Young People: Progress and Possibilities

124 PREVENTING MENTAL, EMOTIONAL, AND BEHAVIORAL DISORDERS

cells that will become neurons. Glial cells, the supporting cells of the ner-
vous system, are also generated, but somewhat later than neurons, between
weeks 20 and 40 (de Graaf-Peters and Hadders-Algra, 2006). Once cells
are generated, two different processes overlap in time. First, the identity or
“fate” of these cells becomes progressively more restricted, until the cells
are fully differentiated into a specific type of neuron or glial cell. Second,
neurons must travel from the site of their origin to their appropriate final
location in the brain to provide the function they will ultimately serve, a
process called neuronal migration (de Graaf-Peters and Hadders-Algra,
2006; Levitt, 2003; Rakic, 2003). The precise path of neuronal migration is
determined by the timing and position of a cell when it is generated, together
with a molecular “map” composed of a variety of molecular signals from
neighboring cells that guide the migrating cell to its proper final position
in a precise and reproducible manner (de Graaf-Peters and Hadders-Algra,
2006; Levitt, 2003; Rakic, 2003). The number of migrating neurons in the
human fetus peaks by about week 20 of gestation, and migration stops by
about week 30 (de Graaf-Peters and Hadders-Algra, 2006).

Disturbances in neuronal migration have emerged as a key area of
interest in understanding the developmental basis of MEB disorders. Fail-
ures in neuronal migration produce an accumulation of neurons in the
wrong areas of the brain and, consequently, can lead to disorganized brain
structure and function. This can be seen in major malformations of the
brain, such as lissencephaly (a brain that lacks the usual, complex folded
surface) (Guerrini and Filippi, 2005). More subtle disturbances of neuronal
migration can create isolated islands of neurons or disruptions of normal
circuit function, leading to seizures (Guerrini and Filippi, 2005). Genetic
and environmental influences on neuronal migration can produce even
more subtle disturbances in the locations of cells that may not be visible at
the gross anatomical level but may nevertheless affect functional circuits.
In cortical areas involved in higher-level cognitive functions, these effects
potentially can produce subtle changes in the brain’s behavioral, emotional,
and cognitive capacities that may not manifest until later in life (Rakic,

2002, 2003).

Establishing Connections

Once cells are properly differentiated and as they are migrating to their
final locations in the brain, they grow extensions, called axons and den-
drites, that allow them to connect to and communicate with other neurons.
Axons are primarily responsible for sending signals to other cells, and den-
drites are processes that primarily receive signals from other cells. Axons
use the guidance of external molecular signals to find their way to the right
target cells with which they will connect and communicate. A combination
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of growth-promoting and growth-inhibiting signals provides the grow-
ing tip of the axon with a map of connectivity to get to the right location
and connect with the right target cell (Chilton, 2006; Tessier-Lavigne and
Goodman, 1996).

Dendritic growth and branching begins early in development, initially
proceeding slowly but then accelerating rapidly starting in the third
trimester (de Graaf-Peters and Hadders-Algra, 2006), producing a thicken-
ing of the cortex (the complex, multilayered collection of cells composing
the entire outer surface of the brain) (Huisman, Martin, et al., 2002).
The timing of dendritic growth differs by brain region and by layer of the
cortex. For example, dendritic elaboration is slower in frontal than in visual
cortex, and it begins in the deeper layers earlier than in more superficial
ones (Becker, Armstrong, et al., 1984; de Graaf-Peters and Hadders-Algra,
2006; Huttenlocher, 1990; Michel and Garey, 1984; Mrzljak, Uylings, et
al., 1992). Overall, dendritic development is highly active from the third
trimester of gestation through the first postnatal year, continuing at lower
rates through age 5 years (de Graaf-Peters and Hadders-Algra, 2006).

Differing neuronal cell types have diverse shapes and sizes. Some have
relatively simple shapes. Others have many axonal branches, allowing
them to innervate and influence more target cells. Some have complex
dendritic trees that provide a greater range of input from other cells. This
diversity of form and structure provides for a range of computational
functions across different kinds of neurons, from a limited signal input
and response to a complex integration of multiple signals. Connections
are established with cells that are nearby and cells that are much more
distant, eventually linking and integrating information from different
regions of the brain.

The basis of this communication between neurons is their physical
connection, called a synapse. The formation of synapses requires the devel-
opment of specialized cellular machinery on both the presynaptic side of
the synapse (where neurotransmitters are prepared and released from the
terminals of axons) and at the postsynaptic target (where receptors for
those neurotransmitters receive and process the signal) (Waites, Craig,
and Garner, 2005). The rate of synapse formation increases rapidly after
about weeks 24-28 and peaks, at the rate of almost 40,000 new synapses
per second, between 3 and 15 months after birth (in the primary sensory
and prefrontal cortices, respectively) (de Graaf-Peters and Hadders-Algra,
2006; Levitt, 2003).

The synapse is the primary site of information transfer in the nervous
system, and it is also likely to be the primary site of learning and memory.
Several disorders that begin early in life and are associated with profound
intellectual and emotional disability can be considered disturbances of
learning and memory. These include fragile X and other causes of mental

Copyright © National Academy of Sciences. All rights reserved.



Preventing Mental, Emotional, and Behavioral Disorders Among Young People: Progress and Possibilities

126 PREVENTING MENTAL, EMOTIONAL, AND BEHAVIORAL DISORDERS

retardation, Rett syndrome, and autistic spectrum disorders. Genes that
have been identified as either causing or increasing the risk for develop-
ing these disorders can be conceived as having in common the disrup-
tion of normal development and function of synapses (Chao, Zoghbi, and
Rosenmund, 2007; Dierssen and Ramakers, 2006; Willemsen, Qostra, et
al., 2004; Zoghbi, 2003).

Refining the Nervous System: Use It or Lose It

Neurons and the connections between them are produced in an over-
abundance during fetal life relative to their levels at birth and in adulthood.
The number of neurons in the human brain, for example, peaks around
midgestation. Thereafter, overproduction is reduced through a process
of molecularly programmed cell death, called apoptosis (de Graaf-Peters
and Hadders-Algra, 2006; Levitt, 2003). For continued survival, neurons
require a successful interaction with a target cell, and neurons that do not
achieve this interaction will die. Neuronal survival is mediated in part by
the limited availability of neurotrophic factors, a class of molecules that are
derived from the target cells (Monk, Webb, and Nelson, 2001).

The process of brain development also produces an initial surplus of con-
nections between neurons. Early in postnatal life, the density of synapses in the
brain increases dramatically, reaching its peak during infancy (de Graaf-Peters
and Hadders-Algra, 2006; Huttenlocher, 1984; Huttenlocher and Dabholkar,
1997; Levitt, 2003). The process of forming synapses, or synaptogenesis, is
paired with the complementary process of synaptic pruning, in which some
synaptic connections are eliminated. Primates are widely believed to have
evolved synaptic pruning as a means for removing synaptic connections
that are unused and therefore not needed in the environmental context in
which the animal finds itself, while conserving and increasing the efficiency
of connections that are useful in that context. Thus, survival of most of the
synaptic connections that subserve human behavior is influenced by patterns
of neural activity, which in turn are the product of environmental influences
and experience (Kandel, Schwartz, and Jessell, 2000).

Studies in humans during childhood are limited but, in combination
with data from studies in monkeys, indicate that after the peak of synapto-
genesis in infancy, synapse formation and synaptic pruning plateau during
childhood and then reach a regressive phase between puberty and adult-
hood. At that point, a massive, activity-dependent pruning eliminates more
than 40 percent of synapses (de Graaf-Peters and Hadders-Algra, 2006;
Huttenlocher and Dabholkar, 1997; Levitt, 2003; Rakic, 2002; Rakic,
Bourgeois, and Goldman-Rakic, 1994).

Another important process in developing and refining appropriate
connectivity in the brain is the wrapping of neuronal axons in an insulat-
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ing sheath of myelin, which promotes the rapid and efficient conduction
of electrical impulses. In humans, myelination progresses rapidly from
1 to 2 months prior to birth through the first 1 to 2 years of life, but it
also continues through adolescence and into adulthood (Levitt, 2003;
Paus, Collins, et al., 2001; Yakovlev and Lecours, 1967). This timing is
similar to the developmental timing of dendritic elaboration and synapse
formation.

The survival of cells and synapses requires their ongoing neural activity,
suggesting that external stimuli and environmental conditions, including
relative deprivation, can have important long-term influences on brain
development. These influences have been demonstrated in animal models,
from rodents to nonhuman primates (Sanchez, Ladd, and Plotsky, 2001).
Their demonstration in humans has been more indirect. It includes evi-
dence that differences in cognitive and psychosocial stimulation are associ-
ated with modest differences in cognitive development (Gottlieb and Blair,
2004; Santos, Assis, et al., 2008; Walker, Wachs, et al., 2007), and that
the more severe environmental deprivation that occurs with institutional-
ized infants reduces head size and overall physical growth and impairs
emotional and social responsiveness, attentional abilities, and cognitive
development (Smyke, Koga, et al., 2007).

Pathological synaptic pruning in particular may contribute to the gen-
esis of at least some MEB disorders, although in the absence of direct lon-
gitudinal data, this hypothesis has not yet been confirmed (Levitt, 2003;
Rakic, 2002). Disturbances in synaptic pruning that occur during adoles-
cence are hypothesized to underlie many of the anatomical and functional
disturbances seen in brain imaging of persons with schizophrenia (Lewis
and Levitt, 2002; McGlashan and Hoffman, 2000). Longitudinal studies
have reported exaggerated rates of cortical thinning in the dorsal prefrontal,
parietal, and temporal cortices compared with healthy developing controls
(Mathalon, Sullivan, et al., 2001; Thompson, Vidal, et al., 2001). Neverthe-
less, the cellular bases for this cortical thinning, as well as the mechanism
whereby exaggerated cortical thinning would produce psychotic symptoms,
are unknown.

Continuing Development and Mechanisms of Change

As noted, many developmental processes in the brain continue into
childhood, adolescence, and young adulthood. This appears to be true of
the frontal lobe in particular. In fact, several large human imaging studies
have reported a progressive reduction in the thickness or volume of gray
matter (regions containing neuronal cell bodies) in the cerebral cortex that
begins in childhood and continues through young adulthood, particularly
in areas of the frontal and parietal cortices (Giedd, Blumenthal, et al.,
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1999; Sowell, Peterson, et al., 2003). These are higher cortical areas that
contribute to attentional processes and the regulation of thought and
behavior. The decline in cortical gray matter may represent a synaptic
pruning in adolescence and young adulthood that could produce more
efficient processing in the neural pathways that support improvements in
these cognitive processes, which constitute a vitally important feature of
adolescent development.

The brain is subject to continual change even after its fundamental
architecture and functional circuitry have been established, as evidenced
by the capacity to learn new skills and establish new memories throughout
life. Changes in brain structure in response to experience, learning, various
physiological processes, and pharmacological or environmental agents are
known as neural plasticity. Although the molecular mechanisms underlying
neural plasticity are not fully understood, experience is known to induce
anatomical changes across all levels of the nervous system, from molecular
and cellular processes to entire neural pathways.

Such changes in brain structure begin with changes in the architecture
of the synapse. Experience in the short term produces transient changes
in the strength of communication across synaptic connections primarily
by changing the availability of neurotransmitters and other signaling
molecules. Experience in the longer term produces changes in synaptic
activity, which can influence signaling pathways to regulate the function
of receptors and other proteins or to change the number of receptors at
the synapse. In addition, ongoing synaptic activity induces changes in
gene expression that alter the production of proteins either to build up
new synapses or to break down existing ones (Purves, Augustine, et al.,
2000). The molecular pathways that alter gene expression and modify
synaptic architecture have been studied most extensively in brain regions
that subserve learning and memory, especially the hippocampus and the
cerebellum. Whether and how these molecular pathways produce changes
in the strength of synapses that encode other complex behaviors are not
yet known.

In addition to these neuroplastic changes at the level of individual
synapses, the brain is plastic at the level of cortical organization. Studies in
monkeys have demonstrated that when a digit is amputated, the amount
of tissue in the brain that controls movement and sensation changes over
a period of weeks, so that the areas representing the remaining digits,
which continue to receive sensory input, expand to take over the regions
previously occupied by the missing digit (Merzenich, Nelson, et al., 1984;
Purves, Augustine, et al., 2000). Similarly, if a monkey is trained to use a
digit disproportionately to accomplish a task, the representation of that
digit in the motor cortex expands to take over areas previously mapped
to neighboring digits (Jenkins, Merzenich, et al., 1990; Purves, Augustine,
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et al., 2000). In addition, new connections in the cortex are generated when
monkeys learn a new skill, such as using a tool, or after localized brain
damage (Dancause, Barbay, et al., 2005; Hihara, Notoya, et al., 2006;
Johansen-Berg, 2007). Similarly, the learning of new skills in humans leads
to changes in the cortical regions that subserve that task (Doyon and Benali,
2005; Ungerleider, Doyon, and Karni, 2002).

One emerging question in the study of neural plasticity is the role that
newly generated neurons may have in the postnatal brain. Mature, differ-
entiated neurons have generally lost the capacity to divide to produce new
cells, and a central dogma in neuroscience for most of the past century has
been that all proliferation of new neurons ends during fetal life. However,
many studies have recently provided indisputable evidence that postnatal
production of new neurons, or neurogenesis, does in fact occur, even in
adult life, in a small number of brain regions and in a large range of species
(Gould, 2007). These neurons are generated from a population of neural
stem cells that are retained in the brain. Although the full range of triggers
for neurogenesis has yet to be identified, it appears to include a broad array
of stimuli from experience and the environment, including physical activity
and even antidepressant medications (Lledo, Alonso, and Grubb, 2006).
The birth of new neurons in postnatal life is one of many means through
which experience can modify anatomical circuitry and functional activity
in the brain. The number of new neurons generated is small, however, and
whether and to what extent these neurons are able to integrate into syn-
aptic circuits and exert a significant functional influence in the brain are at
present unclear (Ghashghaei, Lai, and Anton, 2007; Gould, 2007; Lledo,
Alonso, and Grubb, 2006).

The ongoing capacity for change in the brain underlies potential mech-
anisms through which brain function can compensate for, or even recover
from, a disorder, whether that disorder derives primarily from adverse
genetic or environmental influences or a combination of both. In a broad
sense, then, virtually all responses in the brain that help compensate for the
presence of a disorder can be considered neuroplastic responses, and they
are likely to have their structural basis in the remodeling of synaptic con-
nections and neural systems in the brain. Moreover, the causes of certain
MEB disorders are thought to involve the exaggeration or “hijacking” of
certain learning and memory processes. This is thought to be a prominent
feature of the pathogenesis of addictive disorders, for example, in which
substances of abuse pharmacologically induce plasticity in brain circuits
that are involved in reward and associative learning. This exaggerated plas-
ticity helps establish new, abnormal stimulus-response associations among
the substance, the cues that accompany it, and the behavioral responses to
those cues that define disorders of addiction (Kalivas and O’Brien, 2008;
Kauer and Malenka, 2007).
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Sensitive Periods in Brain Development

Environmental influences that affect specific developmental processes
have maximal effects during the developmental stages when those processes
are under way. These developmental time periods, referred to as either
“critical” or “sensitive” periods, thus constitute a window of influence
for experience that is crucially important for proper brain development or
for vulnerability of the developing brain to pathogenic influences from the
environment. Perhaps the paradigmatic example of this point is the effect
of monocular occlusion, in which one eye is sutured closed and prevented
from receiving any sensory input. In adult animals, monocular occlusion
produces no effect on vision or on brain structure and function. When
imposed early in development, however, it permanently alters both: It
impairs vision in that eye, it reduces cortical representation of the sutured
eye, and it expands cortical representation of the open eye. Binocular
occlusion produces perhaps even more extraordinary reorganization of the
brain during an early critical period, as neurons in the would-be visual area
respond not to light or visual stimuli, but to auditory and somatosensory
stimuli instead (Purves, Augustine, et al., 2000; Wiesel, 1982).

Sensitive periods in humans are most clearly identified for disturbances
in development of gross sensory and motor functions. For example, prob-
lems that create an imbalance in the activity of the two eyes early in life can
have a permanent effect on the function of the cortical visual system. Fail-
ure to correct congenital cataracts by about age 4 months in human infants
produces irreversible impairments in the visual system (Purves, Augustine,
et al., 2000). Similarly, correction of strabismus, a misalignment of eye
orientation, by age 7 produces optimal prevention of permanent visual
impairment (Flynn, Schiffman, et al., 1998), possibly because synaptic
elimination in the visual cortex is complete by that time.

Evidence in humans for the existence of sensitive periods when expo-
sure to specific environmental and experiential influences confers enhanced
vulnerability to the development of MEB disorders is thus far modest and
largely circumstantial. The effects on cognitive development of environmen-
tal deprivation and separation from human caregivers may be more severe
during early development (Nelson, Zeanah, et al., 2007), an observation
consistent with the effects of early separation that have been documented in
nonhuman primates (O’Connor and Cameron, 2006; Sabatini, Ebert, et al.,
2007). Furthermore, traumatic experiences in childhood and adolescence
appear to predispose to the development of severe character pathologies
in adulthood; these effects are distinct from the effects of trauma experi-
enced later in life (Bierer, Yehuda, et al., 2003; Golier, Yehuda, et al., 2003;
Goodman, New, and Siever, 2004). These effects of childhood maltreatment
in humans are consistent with animal models of child abuse and neglect that
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suggest that early maltreatment alters emotional responses and behaviors
in adulthood while supporting learned preferences that are necessary for
attachment to abusive caregivers (Moriceau and Sullivan, 2006; Roth and
Sullivan, 2005; Sevelinges, Moriceau, et al., 2007). Additional evidence for
sensitive periods in humans comes from studies reporting that prenatal but
not postnatal exposure to tobacco smoke increases the risk of attention dis-
orders in school-age children (Braun, Kahn, et al., 2006). The neural bases
for the effects of early experience on higher-order neurodevelopmental
outcomes in humans and in animal models are thus far largely unknown.

NEURAL SYSTEMS

Developmental processes early in brain development establish funda-
mental brain structure and circuitry. To achieve the complex functions of the
brain, signaling circuits that serve similar functions are grouped and inte-
grated in networks both within the cortex and between the cortex and other
regions of the brain. These neural systems subserve complex processes, such
as learning and memory, attachment, social relatedness, and self-regulatory
control. These behaviors underlie the cognitive and social competence that
is an essential part of healthy emotional and behavioral development, and
deficits in these systems play a role in many MEB disorders.

Learning and Memory

Multiple systems for learning and memory exist in the brain. Working
memory, for example, is the “scratch pad” where information is retained
for conscious manipulation (D’Esposito, 2007). Declarative memory, in
contrast, is the conscious recall of facts, prior experiences, and semantic
knowledge that is rapidly acquired and then consolidated for storage as
long-term memory (Kandel, 2001; Purves, Augustine, et al., 2000). The
hippocampus, working within networks with cortical regions, is important
for remembering spatial and temporal relationships and for associative
learning processes. It is centrally important for conscious learning and
memory, contributing significantly to overall intellectual capacity (Amat,
Bansal, et al., 2008; Atallah, Frank, and O’Reilly, 2004; Eichenbaum, 2000;
Moser and Moser, 1998). A form of memory that often stands in starkest
contrast to declarative memory is the incremental learning and memory of
motor skills, procedures, and habits, which collectively is termed “proce-
dural,” “habit,” or “stimulus-response” (S-R) learning. S-R learning relies
on a neural system that is distinct anatomically and functionally from the
hippocampus-based declarative memory system and includes the striatum, a
portion of the basal ganglia deep within the brain (Packard and Knowlton,
2002). Changes in activity of dopaminergic neurons within the striatum
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also support learning in response to reward. Reward is an essential com-
ponent of many learning processes, and it is thought to be involved in both
declarative and S-R learning (Adcock, Thangavel, et al., 2006; Shohamy,
Myers, et al., 2008).

Emotional experiences have powerful influences on memory, particularly
on the accuracy and emotional tone of recalled memories in the declarative
memory system. Emotional learning depends heavily on the interactions of
the amygdala with the physically adjacent hippocampus, as well as with
more remote structures that include the striatum and the frontal cortex. The
interaction of the amygdala with memory systems imbues memories with
the emotional tone experienced during and following the recalled event
(McGaugh, 2004). Experimental emulation and manipulation of various
emotions in animal models have shown that the interactions between the
amygdala and the hippocampus are influenced heavily by the actions of
various neurotransmitters and hormones that mediate the effects of emo-
tional experience on the recall of arousing, rewarding, and stressful life
events (McGaugh, 2004; Roozendaal, Okuda, et al., 2006).

In addition to declarative, S-R, and working memory systems, the
brain supports associative or conditioned learning, as originally described
by Pavlov. This form of learning involves the pairing of a stimulus that
does not produce an innate behavioral response (the to-be “conditioned
stimulus” or “CS,” such as a tone) with a stimulus that does produce an
innate behavioral response (the “unconditioned stimulus” or “US,” such
as a food odor that produces salivation). After repeated pairings of the CS
and the US, the CS alone will elicit the unconditioned response (saliva-
tion). Conditioned learning involves numerous brain regions, including the
hippocampus and the cerebellum (Thompson, 2005; Daum, Schugens, et
al., 1993; Logan and Grafton, 1995).

The obverse of conditioned learning is extinction, in which the uncon-
ditioned response to the CS is modulated downward over time. Extinction
involves exposing an animal repeatedly to a stimulus that has been previ-
ously conditioned to elicit fear, but now in the absence of any aversive
event. This will extinguish the fearful, conditioned response. Extinction is
therefore an active process and not simply a passive, dissipating process of
forgetting (Myers and Davis, 2007; Quirk and Mueller, 2008). Extinction
is cue-specific, in that extinction to one CS does not induce or accompany
extinction to another CS (Myers and Davis, 2007). When extinction fails,
as it can during times of stress, the conditioned behavior can reappear
(Akirav and Maroun, 2007). The neural basis of fear extinction is thought
to include the amygdala, the hippocampus, and the medial prefrontal cortex
(Myers and Davis, 2007; Quirk and Mueller, 2008).

Disturbances in one or more of these various learning and memory sys-
tems have been implicated in the pathogenesis of a wide range of disorders.
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This may not be surprising if the brain is viewed as having been constructed
quintessentially for the processes of learning and remembering in order to
enhance adaptation and survival efficacy. The diverse and spatially dis-
tributed neural systems subserving a great variety of learning and memory
systems can give rise to equally numerous and diverse illnesses.

For example, attention deficit hyperactivity disorder (ADHD) has been
conceptualized as a disturbance in emotional and reward-based learning,
given the difficulty that children with ADHD have learning from prior
mistakes, as well as their poor performance on delay aversion tasks, their
preferences for smaller immediate rewards over larger delayed ones, and
their more frequent risk-taking behaviors (Farmer and Peterson, 1995;
QOosterlaan and Sergeant, 1998; Sonuga-Barke, Taylor, et al., 1992). Local-
ized reductions in volumes of the amygdala have been reported in ADHD,
primarily over the basolateral nuclear complex (Plessen et al., 2006). Struc-
tural disturbances in the basolateral complex may disrupt emotional learn-
ing and the affective drive to sustain attention to otherwise mundane
sensory stimuli (Cardinal, Parkinson, et al., 2002; Holland and Gallagher,
1999). The basolateral complex is densely connected with the inferior pre-
frontal cortex (Baxter and Murray, 2002), another region in which reduced
volumes have been reported in youth with ADHD (Sowell, Thompson, et
al., 2003). Limbic-prefrontal circuits support the ability to tolerate delayed
rewards and to suppress unwanted behaviors (Elliott, Dolan, and Frith,
2000), areas of difficulty that are defining hallmarks of ADHD (Barkley,
Cook, et al., 2002; Rowland, Lesesne, and Abramowitz, 2002).

Disturbances in the extinction of conditioned fear responses have been
postulated in the pathogenesis of a wide range of anxiety disorders. For
example, fear is a normative response following exposure to trauma, and in
most individuals it soon extinguishes completely. In a minority of individuals,
however, fear will fail to extinguish, and they subsequently manifest symp-
toms of posttraumatic stress disorder (PTSD) (Yehuda, Flory, et al., 2006).
Consequently, PTSD has been conceptualized as a disturbance of insufficient
inhibitory control over conditioned fear responses (Liberzon and Sripada,
2008; Yehuda et al., 2006). Human imaging studies of PTSD patients have
reported (1) exaggerated amygdala responses to a variety of emotional stimuli,
presumably representing exaggerated fear responses; (2) deficient activation
of frontal cortices, which is thought to mediate disordered fear extinction and
impaired suppression of attention to trauma-related stimuli; and (3) reduced
volumes and deficient activation of the hippocampus, which may mediate
deficits in recognizing safe contexts (Bremner, Elzinga, et al., 2008; Rauch,
Shin, and Phelps, 2006). Similar circuit-based disturbances have been postu-
lated in other pediatric anxiety disorders, and they are thought to account for
the minority of children whose anxiety disorders do not remit by adulthood
(Pine, 2007). Preclinical and clinical studies have suggested that cognition-
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enhancing medications and repetitive exposure-based interventions, either
alone or in combination, may offer a paradigm shift in anxiety disorders.
Instead of treating the symptoms of anxiety pharmacologically, this strategy
attempts to improve the extinction learning that occurs during cognitive-
behavioral therapy (Myers and Davis, 2007; Quirk and Mueller, 2008).

Attachment

Early bonding to a primary caregiver is an innate predisposition for
children. It is an important feature of infant development that contrib-
utes to social and emotional learning, as well as to resilience and risk
for psychopathology (Bakermans-Kranenburg and van Ijzendoorn, 2007;
Corbin, 2007; Swain, Lorberbaum, et al., 2007). The classic model for
early attachment is visual imprinting in newly hatched chicks. During a
specific sensitive period, they develop an enduring selectivity for following
either their mother or a replacement object. This imprinting consists of
three independent behavioral processes: approaching the mother, learning
and remembering her identity, and avoiding others while maintaining an
affiliation with her. Specific cortical brain regions and synaptic changes are
involved in the memory of and response to the imprinted object in chicks
(Insel and Young, 2001).

Mammalian animal models of the attachment of an infant to a care-
giver, as well as the behavioral and neuroendocrine responses to sep-
aration from that caregiver, have revealed physiological mediators of
attachment and separation responses that have specific and long-term
regulatory effects on the hormonal, physiological, and behavioral reactiv-
ity of the infant (Hofer, 1994). The interactions of the parent and child
that are involved in attachment and separation responses include tactile
sensation, motor activity, the warmth and temperature of the mother’s
body, and nutritional factors (Hofer, 1994, 1996). The cry of the infant
upon separation, for example, is released by loss of the warmth, specific
odors, and passive tactile cues of the mother (Shair, Brunelli, et al., 2003).
Nutritional and tactile factors also regulate hormone release and thereby
cause abnormal levels of stress-response hormones during separation.
Loss of the maternal nutrient supply affects hormone production by the
adrenal gland, whereas loss of the tactile interaction between mother
and infant affects hormone release by the pituitary gland (Hofer, 1996).
These physiological regulators constitute the building blocks from which
attachment develops.

Infants attach regardless of the quality of care provided by the object of
attachment. During the imprinting-sensitive period, for example, chicks will
follow their mother even while being shocked. Similarly, rat pups attach
strongly even to a handler providing a shock or rough treatment, and infant
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monkeys will attach to abusive mothers (Moriceau and Sullivan, 2005).
Indeed, human children develop strong attachment to a primary caregiver
even when that individual subjects them to extreme abuse and neglect.
Attachment studies of infant development have revealed that pathological
caregiving manifests not as an absence of attachment, but instead as a dis-
ordered pattern of attachment that can be either of an anxious, insecure,
or disorganized type, standing in contrast to the secure type of attachment
that is the product of sensitive and protective caregiving and provides
a necessary foundation for healthy emotional development (Bakermans-
Kranenburg and van Ijzendoorn, 2007; Swain, Lorberbaum, et al., 2007).
Nonhuman primate models have demonstrated the importance of
early attachment experiences in the development of subsequent attach-
ment behaviors, social relatedness, and emotional regulation (O’Connor
and Cameron, 2006; Pryce, Dettling, et al., 2004; Sabatini, Ebert, et
al., 2007). Early, but not late, separation from a maternal caregiver, for
example, has been shown to impair behaviors that promote effective
socialization and to increase anxiety-related behaviors in social situations
in adulthood (O’Connor and Cameron, 2006). Human evidence likewise
suggests that the disruption of caregiving and social bonding early in life
can exert dramatic, lifelong disruptive effects on the social competence
and mental health of children. Dramatic reductions in the interactions of
infants with caregivers, as can occur in extreme examples of institution-
alized and socially deprived infants, can produce long-term impairments
in emotional and social responsiveness and in attentional and intellectual
capacities (Gunnar, 2001; Gunnar, Morison, et al., 2001; O’Connor,
Marvin, et al., 2003; Rutter, Kreppner, and O’Connor, 2001; Smyke,
Koga, et al., 2007). That the levels of disturbance in social behavioral
and emotional regulation are dramatically greater following an earlier
disruption of social bonds suggests that attachment to caregivers may be
subject to a sensitive period early in postnatal development and that early
deprivation may lead to subsequent social and emotional disturbances in a
dose-dependent manner (Nelson, Zeanah, et al., 2007; O’Connor, Marvin,
et al., 2003; Smyke, Dumitrescu, and Zeanah, 2002). In this context, it
may be noted that the pairing of a separated infant with a very attentive
adult can reverse the behavioral effects of early disruption in social bonds,
but only when instituted early in life (O’Connor and Cameron, 2006;
Cameron, 2007). This finding suggests that, for human infants, appropri-
ate surrogate parents and foster care may have the potential to attenuate
significantly the long-term effects of seriously deficient early parenting.
Although most MEB disorders involve the ability to develop and main-
tain healthy relationships, several disorders appear to arise from a primary
disturbance of attachment. An example is borderline personality disorder,
whose pathogenesis is thought to be closely linked to disturbances in early
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relationships, often involving either abuse and neglect or an inconsistency
in parental nurturance (Fruzzetti, Shenk, and Hoffman, 2005; Johnson,
Cohen, et al., 2006; Lieb, Zanarini, et al., 2004).

Perhaps the human condition that most obviously represents a dis-
turbance in the formation of interpersonal attachments is reactive attach-
ment disorder, which typically is manifested as an excessively inhibited or
hypervigilant response to social interaction or, at the other extreme, as an
excessively diffuse and indiscriminate sociability. Although its neurobiologi-
cal underpinnings are not well understood, it is thought to be caused by
a persistent disregard of the child’s basic emotional or physical needs or
by repeated changes in the primary caregiver, which prevent formation of
stable attachments during early development (Corbin, 2007).

Social Relatedness

Social relatedness is a complex construct that includes, among other
components, the processing of sensory aspects of social stimuli, imitation
and perspective taking, emotions induced by social interactions, and aware-
ness of self and others. Distinct neural systems are likely to subserve each
of these components.

Extensive evidence from human imaging studies suggests that the neural
systems responsible for processing social stimuli are based primarily in the
superior temporal cortex (Zilbovicius, Meresse, et al., 2006; Zahn, Moll,
et al., 2007). A large body of recent work suggests that a “mirror neuron”
system subserves knowledge of imitation, thought to be a precursor skill
for the acquisition of knowledge of the intentional states that underlie the
actions of others, although this evidence is not conclusive (Agnew, Bhakoo,
and Puri, 2007; Iacoboni and Dapretto, 2006; Iriki, 2006; Lyons, Santos,
and Keil, 2006; Rizzolatti and Craighero, 2004). Processing the sensory
and conceptual aspects of social stimuli in the superior temporal cortex and
understanding the actions of others through activity in the mirror neuron
system are likely to work in concert with the medial prefrontal cortex to
gain an understanding of one’s own and others’ intentional states. This
understanding is referred to as having a “theory of mind” or the ability to
“mentalize”—the knowledge that others have perspectives, beliefs, desires,
and motivations that are different from one’s own.

Social relationships are an essential component of human mental health.
Almost all forms of psychopathology involve difficulties in developing and
maintaining healthy relationships. A primary example is autism, which
is defined by the presence of qualitative deficits in social interaction and
affiliation. Each of the systems that subserve the various aspects of social
relatedness has been implicated in the pathogenesis of the socialization
deficits in autistic children. For example, reductions in gray matter volume,
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reduced activation during the presentation of social stimuli, and reduced
resting blood flow have all been reported in the superior temporal sulcus in
individuals with autism (Gendry Meresse, Zilbovicius, et al., 2005; Gervais,
Belin, et al., 2004; Zilbovicius, Boddaert, et al., 2000; Zilbovicius, Meresse,
et al., 2006). In addition, several functional magnetic resonance imaging
studies have implicated dysfunction of the mirror neuron system in persons
with autism (Dapretto et al., 2006; Williams, Waiter, et al., 2006).

Self-Regulatory Control

Self-regulatory control is the capacity to weigh prospects for short-term
gain from an action against its potential, more remote adverse consequences
and to monitor and update the action plan as it unfolds. Broad expanses
of the cortex and subcortex subserve the functions of self-regulatory con-
trol (Leung, Skudlarski, et al., 2000; Peterson, Skudlarski, et al., 1999;
Peterson, Staib, et al., 2001). Both children and adults engage frontostriatal
circuits to perform tasks that require self-regulatory control, but they do
so progressively more with increasing age. Thus increasing activity of these
systems during development is likely to be responsible for the superior per-
formance of adolescents and adults compared with children on tasks that
require self-regulatory control (Marsh, Zhu, et al., 2006).

Regulatory control involves control not only of actions, but also of
emotions. Reassigning emotional labels to emotion-provoking stimuli, such
as emotional faces and scenes, can alter the perceived pleasantness and
arousal that the stimuli produce. Known as cognitive reappraisal, this
reassignment produces activation of the lateral prefrontal, dorsomedial
prefrontal, anterior cingulate, and occipital cortices. Activation of the ven-
tral prefrontal cortex correlates inversely with activity in the amygdala,
suggesting that cognitive reappraisal activates the frontal cortex and that
the frontal cortex in turn modulates emotion-processing activity in the
amygdala (Ochsner, Bunge, et al., 2002). Successful voluntary suppression
of the unpleasant emotions activates similar circuits in direct proportion to
the intensity of those emotions (Phan, Fitzgerald, et al., 2005). The circuits
that cognitive reappraisal and emotional regulation engage are remarkably
similar to the circuits activated by other, more purely cognitive, tasks that
require self-regulatory control (Ochsner and Gross, 2005).

Maturation of self-regulatory functions largely defines human develop-
ment, and the self-regulatory circuits that have been identified in normal
individuals have been implicated in the pathogenesis of a wide range of
neuropsychiatric illnesses. In fact, the capacity for self-regulatory control
is one of the strongest predictors of outcome in longitudinal studies of
psychopathology in children (Masten, 2004, 2007). Disturbances in these
circuits are unlikely to cause disorders in and of themselves. Instead, they
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are likely to act in concert with underlying disturbances in other neural
circuits that subserve important neuropsychiatric functions, such as motor
planning and execution, mood and affect, or attention. The combination
of disturbances in these latter circuits with dysfunction in self-regulatory
systems may then transform a vulnerability or predisposition for develop-
ing an illness into the manifestation of symptoms and functional impair-
ments that constitute an overt disorder. Age-specific vulnerabilities in the
maturation of varying components of the neural circuits that mediate these
self-regulatory functions are likely to contribute to the differences in age-
specific prevalence and characteristic ages of onset of the various disorders
described in Chapter 4.

ADHD is a prototypical example of a disorder of self-regulatory con-
trol. The largest anatomical studies have suggested that overall brain size
is approximately 3 percent smaller in children with ADHD than in healthy
children (Castellanos et al., 2002), an abnormality that probably derives
from a disproportionate reduction in volume of the inferior prefrontal and
anterior temporal cortices bilaterally (Sowell, Thompson, et al., 2003).
These anatomical disturbances are consistent with the self-regulatory defi-
cits that manifest as the hyperactivity, distractibility, and impulsivity of
children with ADHD. Additional anatomical and functional disturbances
involve the basal ganglia, the subcortical portions of the frontostriatal
circuits that subserve self-regulatory control (Plessen and Peterson, 2008;
Shafritz, Marchione, et al., 2004; Vaidya et al., 1998). Anatomical and
functional disturbances in these regulatory control systems, though in dif-
ferent portions and subsystems than in ADHD, have also been reported in
bipolar disorder (Blumberg, Leung, et al., 2003; Blumberg, Martin, et al.,
2003), Tourette syndrome (Marsh, Zhu, et al., 2007; Peterson et al., 2001),
obsessive compulsive disorder (Rosenberg and Keshavan, 1998), and eating
disorders (Marsh, Gerber, et al., 2009).

Cognitive reappraisal already is a prominent component of the cognitive-
behavioral therapies commonly used in the treatment of depression and
anxiety disorders. Self-regulatory control tasks are being developed to
treat various forms of psychopathology, including tic disorders and ADHD
(Posner, 2005; Rueda, Rothbart, et al., 2005; Tang, Ma, et al., 2007; Woods,
Himle, et al., 2008). Whether these interventions hold promise as prevention
strategies is unknown.

Compensatory and Neuromodulatory Systems

Compensatory responses are attempts to correct for disturbances else-
where in a biological system and to reestablish a biological balance, known
as homeostasis. The quintessential purpose of the brain is to strive to
achieve and to maintain homeostasis, both in its internal operations and
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in the external environment. The brain is likely to attempt to achieve
homeostasis in the presence of a mental, emotional, or behavioral disorder
by engaging neural systems that help compensate for the functional impair-
ment due to the disorder.

Indeed, findings from human brain imaging studies have increasingly
suggested that many differences previously documented in disorders may
not represent a primary dysfunction but compensatory responses to the
presence of neural dysfunction elsewhere. For example, although longi-
tudinal studies suggest that most cortical abnormalities in children with
ADHD represent a maturational delay, some of the differences compared
with healthy control children appear to represent a compensatory response.
In one study, the right parietal cortex was initially thinner in children with
ADHD, similar to most other cortical regions, but then normalized over
time only in those with favorable clinical outcomes. These findings suggest
that the relative thickening of the right parietal cortex represents a com-
pensatory response (Shaw, Lerch, et al., 2006). In addition, in a different
sample of youth with ADHD, the head of the hippocampus was found to
be enlarged, with the degree of enlargement being inversely proportional
to the severity of the ADHD symptoms, suggesting that the relative hyper-
trophy of this structure also represents a compensatory response (Plessen,
Bansal, et al., 2006). This interpretation has added plausibility in light of
the connections of the hippocampus with frontal and parietal cortices and
the fact that neurons and synapses in the head of the hippocampus increase
in number and size in response to experiential demand (Bruel-Jungerman,
Davis, et al., 2006; Cameron and McKay, 2001; Christie and Cameron,
2006; Eriksson, Perfilieva, et al., 1998; Kempermann, Kuhn, and Gage,
1997; van Praag, Shubert, et al., 2005).

Evidence for brain-based compensatory responses is perhaps strongest
in children with Tourette syndrome (TS) (Spessot, Plessen, and Peterson,
2004). The dorsal prefrontal and parietal cortices of children with TS have
larger volume in inverse proportion to the severity of their tic symptoms,
suggesting that the hypertrophy is a compensatory response to the pres-
ence of tics (Peterson, Staib, et al., 2001). This hypertrophy is likely to be
a consequence of the need to suppress tic symptoms frequently in social
settings, which has been shown to produce massive activation of the pre-
frontal, anterior temporal, and parietal cortices (Peterson, Skudlarski, et al.,
1998). The hypertrophy increases inhibitory reserve for the self-regulatory
functions that these regions subserve, so that children with TS perform
normally and activate frontal tissues similarly to healthy controls. Adults
with TS appear to fail to generate this compensatory frontal hypertrophy;
as a result, they have more severe symptoms and require greater activation
of frontal cortices to maintain adequate performance on tasks that require
self-regulatory control (Marsh, Zhu, et al., 2007).
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Hormonal Influences on Brain Development and Behavior

Differences between the sexes have been observed across multiple
domains of cognitive, emotional, and behavioral development. Boys, for
example, appear on average to be predisposed to more physical activity;
less tolerance for frustration; and more aggression, impulsivity, and dys-
regulated emotions (Eaton and Enns, 1986; Else-Quest, Hyde, et al.,
2006; Zahn-Waxler, Shirtcliff, and Marceau, 2008). Girls on average
exhibit more rapid language acquisition, greater empathy and social skills,
and more fearfulness and anxiety (Else-Quest, Hyde, et al., 2006; Zahn-
Waxler, Shirtcliff, and Marceau, 2008).

Several processes, ranging from differences in environmental exposures
to innate differences in the biological processes that underlie either emo-
tion and behavior or responses to the environment, could produce these
gender differences (Zahn-Waxler, Shirtcliff, and Marceau, 2008). The dif-
ferences are thought to have their basis at least in part in differences in
brain structure and function, which are determined largely by the effects
on brain development of both sex hormones and genes encoded on sex
chromosomes (Arnold, 2004; Davies and Wilkinson, 2006; Hines, 2003).
Hormone-dependent sexual differentiation of the brain is thought to be
driven primarily by differences in androgen levels in fetal and early post-
natal life. Production of testicular androgen in the human male fetus begins
during the sixth week of gestation, producing higher testosterone levels in
males than in females between weeks 8 and 24 of gestation (Knickmeyer
and Baron-Cohen, 2006; Warne and Zajac, 1998). Studies in animal models
demonstrate that differences between the sexes in the levels of various ste-
roid hormones in the brain during fetal life produce sex-specific differences
in neuronal proliferation, cell migration, apoptosis, dendritic branching,
and the density of dendritic spines (Cooke, Hegstrom, et al., 1998). These
differences between the sexes in fetal brain development in turn produce
gender differences in brain form and structure that endure throughout
postnatal life (Knickmeyer and Baron-Cohen, 2006; Hines, 2003). Changes
in levels of steroidal hormones during puberty are then thought to lead
to further modification of brain structure and function across both sexes
(Romeo, 2003).

Differences between the sexes in brain structure and function are
thought to underlie the well-documented gender differences in the diag-
nostic and age specificity of MEB disorders. For example, females over-
all are more likely than males to develop major depression and anxiety
disorders (Pigott, 1999; Rutter, Caspi, and Moffitt, 2003; Zahn-Waxler,
Shirtcliff, and Marceau, 2008), while males are more likely to develop
ADHD, conduct disorder, substance abuse, tic disorders, and learning
disorders (Rutter, Caspi, and Moffitt, 2003; Zahn-Waxler, Shirtcliff, and
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Marceau, 2008; Apter, Pauls, et al., 1993; Tallal, 1991). The age of onset
of MEB disorders is generally earlier in boys than in girls, producing a male
predominance of these disorders in prepubertal children. This sex-specific
difference in rates of illness reverses following puberty, when the prevalence
of disorders is higher in girls.

RELEVANCE OF DEVELOPMENTAL
NEUROSCIENCE TO PREVENTION

Relationship to Prevention Interventions

Developmental neuroscience provides a great deal of knowledge that
will increasingly support preventive intervention approaches for MEB dis-
orders. Knowledge is growing about the determinants of mental health in
the prenatal and early postnatal periods of brain development; the impor-
tance of consistent and nurturing parental care on development of the
brain; and the neural systems that support healthy attachment, socializa-
tion, adaptive learning, and self-regulation throughout infancy, childhood,
and adolescence. All of this knowledge has important implications for
interventions that can not only prevent MEB disorders but also actively
promote positive, adaptive, prosocial behaviors and well-being. Specific
opportunities to support healthy brain and behavioral development and to
protect against environmental factors present themselves at distinct devel-
opmental stages, when they are most likely to have a beneficial effect.

During the prenatal period and the early years of a child’s life, neuro-
biological processes establish the potential for healthy development or, in
the presence of various risk factors, the potential for the development of
significant cognitive, emotional, and behavioral difficulties. Knowledge of
these processes informs preventive approaches in a number of ways.

First, as discussed throughout this report, mental and physical health
are inseparable, as are brain and physical development. Programs and inter-
ventions that support healthy pregnancy are therefore crucial. These can
include efforts to ensure adequate and proper nutrition, such as requiring
the fortification of foods with folic acid, a universal preventive interven-
tion that has reduced the rates of neural tube defects in the United States
by 25-30 percent (Pitkin, 2007). Similarly, reducing exposure to environ-
mental toxins and infections during pregnancy and minimizing obstetrical
complications during childbirth can have powerful effects on preventing
MEB disorders (see Chapter 6).

Second, this chapter has emphasized the importance of nurturing care
for healthy brain development and the lifelong adverse effects that disrup-
tions in this care and exposure to harmful experiences early in life can
have on both the development and functioning of the brain. Considerable
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evidence now suggests that these effects can be prevented or reduced by
appropriately designed interventions if they are delivered at the proper
time. Thus, for example, interventions focused on fostering the bonding and
attachment of caregiver and child should begin at birth and be supported
for the first several years of a child’s life. This is the aim of such approaches
as home visitation and high-quality preschool, which are discussed in the
following chapters. On the other hand, the brain continues to develop
and retains a large capacity for plasticity throughout infancy, childhood,
adolescence, and early adulthood as the neural systems that support such
behaviors as attachment, socialization, learning, and self-regulation are
refined to achieve healthy cognitive, emotional, and behavioral functioning.
Evidence from both traditional models of learned behavior and more novel
fields of investigation, such as epigenetics, suggests that environmental
improvements can produce long-term changes in brain structure and func-
tion, and thus interventions applied even after the optimal sensitive periods
of development can attenuate the effects of early adverse experiences.

Later developmental stages also bring developmentally specific oppor-
tunities to promote protective factors related to more mature behaviors—
for example, building social relationships. Difficulties in developing and
maintaining healthy relationships are an important aspect of many MEB
disorders. Therefore, influencing social relationships positively and build-
ing networks of support in families, schools, and communities are among
the primary aims of a wide array of prevention programs, as described in
Chapters 6 and 7.

The development of the neural systems that support self-regulatory
functions is important for acquiring developmentally appropriate neuro-
cognitive skills that affect mental health and risk for MEB disorders (Blair,
2002; Fishbein, 2000; Greenberg, 2006; Pennington and Ozonoff, 1996;
Rothbart and Posner, 2006; Riggs and Greenberg, 2004). Numerous studies
have shown that appropriately designed and implemented interventions
can improve self-regulatory control of thoughts, emotions, and behavior in
people of all ages, even young children (Dowsett and Livesey, 2000; Rueda,
Posner, and Rothbart, 2005), and several curricula and training programs
have been designed to promote self-regulation in prevention frameworks.
For example, the Promoting Alternative Thinking Strategies (PATHS) pro-
gram (described in Box 6-7 in Chapter 6) has been shown to increase
inhibitory control and working memory (Greenberg, 2006). Likewise, the
preschool curriculum Tools of the Mind, designed to build inhibitory con-
trol, working memory, and cognitive flexibility, has been shown to improve
these functions in an at-risk population (Diamond, Barnett, et al., 2007).

Another area in which research in developmental neuroscience has
implications for prevention of MEB disorders is targeting the appropriate
individuals for the delivery of interventions. The identification of children
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who are at either increased or diminished risk for developing an MEB
disorder based on phenotypic characteristics, genotype, or other biologi-
cal markers (such as physiological or brain imaging measures), or who
have a history of environmental exposure offers the prospect for applying
indicated prevention strategies. The possibility of targeting interventions
based on evidence from developmental neuroscience is genuine and valid if
the following criteria are met: (1) the evidence for the association between
a marker or exposure and a disorder is sufficient to identify children at
risk reliably, (2) a sufficiently powerful strategy for preventive intervention
is identified that is relevant for the disorder and the risk factors in ques-
tion, and (3) the magnitude of the risk or protection that the marker or
exposure confers is sufficiently large to justify screening for the marker
or exposure.

The potential use of individually identified biological information to
determine risk raises important ethical concerns (Institute of Medicine,
2006a; Evans, 2007). These concerns frequently arise in the context of
acquiring genetic information, and the rapid increase in genetic research
related to MEB disorders has coincided with an increase in public inter-
est and also in private-sector endeavors to provide commercially available
access to individual genetic information (Couzin, 2008; Hill and Sahhar,
2006). One concern is appropriate interpretation of the available evidence
to determine whether the above criteria have been met before a marker is
implemented as a basis for determining individual risk. Genetic and other
biological markers are often perceived to be more deterministic than other
risk factors in their potential to predict future disease (Austin and Honer,
20035; Hill and Sahhar, 2006; Kendler, 2005; Institute of Medicine, 2006a).
However, given the complex, multifactorial etiology of MEB disorders,
single genetic variants have very limited predictive power. This is also
likely to be true for physiological or brain imaging measures that are being
studied in relationship to MEB disorders. Clearly and accurately communi-
cating research findings, including both their promise and limitations, to the
public, policy makers, practitioners, and researchers in related disciplines is
of paramount importance.

If the evidence does support gathering individual genetic and other bio-
logical information for research studies, and especially if testing for MEB
disorders becomes available outside the research environment as it has for
other health conditions, important decisions must be made. These include
who determines whether to test an individual, who can gain access to the
test results, who counsels the individual about those results, and who can
act on the information (Institute of Medicine, 2006a). On the one hand,
limiting access to information about individual risk raises concerns about
withholding health information. On the other hand, the availability of
individualized information leads to concerns about privacy, stigmatization,
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and bias and could potentially have negative effects on employment and
the ability to obtain adequate health, life, and disability insurance (Institute
of Medicine, 2006a). To address these concerns, a broad array of social,
ethical, and legal factors should ultimately contribute to decisions about
how research findings are applied and how tests to gather information
about individual risk are implemented. Such decisions need to incorporate
a research-informed, evidence-based understanding of how practitioners,
policy makers, and the public will interpret the information and how sys-
tems and individuals will make use of the information. These concerns are
also important in considering how to use individually identified psychologi-
cal, social, and other environmental risk factors to screen for the risk of
developing MEB disorders (see also Chapter 8).

Relationship to Prevention Research

Defining the neural substrates of healthy cognitive, behavioral, and
emotional development and, in particular, understanding the plasticity of
such substrates in the face of environmental interventions can provide an
important basis for prevention research and for identifying many promising
avenues for future study.

Rich theories of the pathogenesis of MEB disorders in young people
can be developed using animal models and other methods of basic science
research, as well as neurobiological studies in humans. Accordingly, theo-
ries derived from developmental neuroscience should have a prominent role
in informing the design of such interventions. Research that further identi-
fies how environmental factors affect basic neurodevelopmental processes,
such as neuronal migration, synaptogenesis, synaptic pruning, and myelina-
tion, may reveal potential new targets for preventive interventions. These
targets might range from more specific reduction of exposures to potential
pharmacological approaches that can enhance neurobiological processes
or attenuate some of the deleterious effects of adverse environmental expo-
sures. Similarly, a greater understanding of the functional activity in neu-
ral systems that subserve emotion and behavior might aid in developing
improved cognitive training strategies that can protect against the develop-
ment of disorder by enhancing regulatory or compensatory systems capable
of reducing the risk for psychopathology.

Strategies to alter the genome are not a near-term prospect. How-
ever, identifying genetic variants that are associated with disorders and
understanding the underlying molecular mechanisms may lead to preven-
tion strategies based on correcting molecular disturbances in the pathways
that lead from genes to behavior, including the molecular pathways that
underlie the effects of known risk factors for disorders. Identifying gene—
environment interactions can also suggest ways of correcting pathogenic
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mechanisms that can be used in new prevention strategies designed to
target molecular mechanisms and bolster resilience to the effects of adverse
environmental exposures.

In addition to uncovering causal mechanisms, an improved understand-
ing of the genetic determinants of MEB disorders can provide a powerful
tool for the study of environmental influences on the development of dis-
orders. Accounting experimentally or statistically for genetic determinants
allows for a much more powerful and experimentally controllable assess-
ment of environmental determinants. Thus, genetic approaches should ulti-
mately help to clarify which are the most potent environmental influences
in the development of disorders and to prioritize possible biological targets
for prevention interventions.

Epigenetics research not only provides support for preventive interven-
tion approaches, as described in this chapter, but also can lead to novel
ways of thinking about the design of new and more effective prevention
strategies. For example, although the epigenetic causes of disorders are dif-
ficult to disentangle from the more traditional effects of learned behavior,
growing knowledge of the epigenetically based, transgenerational transmis-
sion of maternal care and other behavioral adaptations to the environment
raises the possibility that future prevention approaches targeting epigenetic
mechanisms may be able to help break cross-generational cycles of such
behaviors as violence and substance abuse.

In designing these new interventions, however, it is important to remem-
ber that epigenetically transmitted behavioral and emotional dispositions,
including stress responsivity, are adaptive for different environmental cir-
cumstances (Fish, Shahrokh, et al., 2004). One must therefore take care
to ensure that the interventions do not unwittingly produce a mismatch
between the newly modified environment and the epigenetically transmitted
behavior that was optimized for enhanced survival in the previous, unmodi-
fied environment. Such a mismatch could conceivably serve as a risk for
pathology, adding a level of complexity to the optimal design of preventive
interventions despite the best of intentions in the design and implementa-
tion of an intervention.

While theories from developmental neuroscience can inform prevention
approaches, findings from prevention trials that suggest causal mechanisms
should generate hypotheses that can be tested and further elaborated by basic
and clinical neuroscientists using animal models and other neuroscience-
based approaches. Therapeutic interventions for already-established human
disorders generally offer little insight into the causes of disorders. The
fact that penicillin treats pneumonia, for example, does not indicate that
the pneumonia is caused by a deficiency of penicillin. As discussed in
Chapters 4 and 10, prevention trials permit rigorous testing of causal
mechanisms, as well as mediating and moderating effects. If designed in
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partnership with developmental neuroscientists, such trials therefore offer
an unprecedented opportunity to evaluate the neurobiological correlates
of preventive interventions by identifying and measuring the anatomical,
functional, and neural systems-level effects of those interventions. Because
longitudinal studies can identify environmental influences on intervention
outcomes and phenotypes over the course of disorders, preventive trials also
offer a context for evaluating the hypothesized mechanisms and effects of
genetic factors by examining how genetic predispositions may inhibit or
enhance the effects of an intervention (an example is the study described in
Chapter 4 on serotonin transporter genotype in a prevention intervention
trial by Brody, Kogan, et al., 2008). Because the effect sizes of interven-
tions are often small, this kind of information should help in tailoring an
intervention to specific individuals, thereby enhancing the magnitude of its
beneficial effects.

CONCLUSIONS AND RECOMMENDATIONS

Advances in neuroscience since 1994 have contributed to the grow-
ing knowledge of the determinants of mental health, the pathogenesis of
disorders, and the ways in which the determinants of those disorders can
be influenced through intervention strategies. Much evidence points to the
central importance of brain development during the prenatal and early
postnatal periods and of nurturing care for the development of the neural
systems that support healthy attachment, socialization, adaptive learning,
and self-regulation throughout infancy, childhood, and adolescence. The
growing knowledge base in these areas has important implications in sup-
port of strategies to promote healthy cognitive, emotional, and behavioral
development and to prevent MEB disorders.

Conclusion: Environment and experience have powerful effects on
modifying brain structure and function at all stages of development
in young people. Intervention strategies that modify environment and
experience have great potential to promote healthy development of the
brain and to prevent MEB disorders.

The growth of knowledge in developmental neuroscience has been
particularly rapid in the defining of the roles of genetic, epigenetics, and
gene—environment interactions on brain development. First, in the field
of genetics, a great deal has been learned about the specific genes and
molecular pathways that cause specific but fairly rare neurodevelopmental
disorders. These advances have made realistic the previously remote hope
that these devastating conditions might one day be treated or prevented.
These advances have helped to point the way toward similar progress in
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understanding more common MEB disorders in children. Technological
advances in large-scale, rapid-throughput genotyping have made feasible
the study of the genetic vulnerabilities and underpinnings of more common
disorders.

Second, advances in understanding and identifying gene—environment
interactions have illuminated the ways in which specific genetic variants
and life experiences both confer risk for and protect against developing
MEB disorders. Third, much has been learned about the mechanisms of
epigenetic modification of the genome that can confer enduring changes in
gene expression and behavior. These epigenetic modifications have provided
a much greater appreciation of the importance of biological adaptation of
the developing organism to its environment. Bringing together knowledge
in these three areas has important implications for the prospects of influenc-
ing causal biological pathways through modifications of the environment
in new prevention intervention strategies (see Figure 5-3).

FIGURE 5-3 Intervention opportunities.
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Conclusion: Genetic and other neurobiological factors contribute to the
development of MEB disorders in young people, but their relative con-
tribution is influenced by environmental factors. Similarly, the effects
of environmental manipulations are constrained by genetic and other
neurobiological factors.

Thus, efforts to understand the neurological basis of cognitive, emo-
tional, and behavioral development, and especially to understand how these
neural substrates can be modified through environmental intervention,
are clearly an important basis for prevention research. Although research
efforts are justified for intervention strategies at all stages of development
in young people, developmental neuroscience has provided overwhelming
evidence for the particular importance of fetal and early postnatal develop-
ment for establishing the fundamental anatomical and functional architec-
ture of the human brain that will endure throughout life, as well as evidence
for the existence of sensitive periods for environmental influences in infancy.
Therefore, the prenatal period and early infancy warrant a relatively high
level of focus in research efforts.

Recommendation 5-1: Research funders, led by the National Institutes
of Health, should dedicate more resources to formulating and testing
hypotheses of the effects of genetic, environmental, and epigenetic
influences on brain development across the developmental span of
childhood, with a special focus on pregnancy, infancy, and early

childhood.

Greater collaboration between prevention researchers and develop-
mental neuroscientists could provide a powerful scientific synergy. Theories
of pathogenesis derived from developmental neuroscience should inform the
design of preventive interventions, and prevention trials should be used to
inform and evaluate hypotheses of causal mechanisms derived from devel-
opmental neuroscience. Likewise, prevention trials should be designed to
identify, measure, and evaluate neurobiological effects as possible mediators
in preventive interventions. Hypotheses about causal mechanisms generated
from prevention research should be tested and expanded using basic and
clinical neuroscience approaches.

Conclusion: Collaborations among prevention scientists and basic and
clinical developmental neuroscientists could strengthen understand-
ing of disease mechanisms and improve preventive interventions by
mutually informing and testing hypotheses of causal mechanisms and
theories of pathogenesis.
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In order to take greatest advantage of the potential for progress through
collaboration, more detailed strategies to link prevention science with clini-
cal and basic neuroscience are needed. This link needs to be supported
both at the level of funding for individual investigators and also at the
level of institutional infrastructure and support through funding for multi-
disciplinary research consortia.

Recommendation 5-2: Research funders, led by the National Insti-
tutes of Health, should dedicate resources to support collaborations
between prevention scientists and basic and clinical developmental
neuroscientists. Such collaborations should include both basic science
approaches and evaluations of the effects of prevention trials on neuro-
biological outcomes, as well as the use of animal models to identify and
test causal mechanisms and theories of pathogenesis.

Recommendation 5-3: Research funders, led by the National Institutes
of Health, should fund research consortia to develop multidisciplinary
teams with expertise in developmental neuroscience, developmental
psychopathology, and preventive intervention science to foster transla-
tional research studies leading to more effective prevention efforts.

A well-supported collaborative research approach of this kind would
provide an opportunity to investigate the potential use of genotyping and
other biological markers as a basis for indicated prevention strategies. This
opportunity needs to be approached with appropriate attention to social,
ethical, and legal issues related to the use of individually identified biologi-
cal information.

Conclusion: The prospect of using genetic and other neurobiological
markers to identify young people at risk of MEB disorders raises impor-
tant concerns, such as potential stigma, bias, and denial of insurance
coverage. However, knowingly withholding scientific knowledge from
populations who can benefit from them also raises ethical issues.

Recommendation 5-4: The National Institutes of Health should lead
efforts to study the feasibility and ethics of using individually identi-
fied genetic and other neurobiological risk factors to target preventive
interventions for MEB disorders.
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Part II:

Preventive Intervention Research

here have been many areas of progress in preventive intervention

research since the 1994 Institute of Medicine (IOM) report Reducing

Risks for Mental Disorders: Frontiers for Preventive Intervention
Research. The volume, reliability, and richness of experimental research
have significantly improved in part because of significant advances in the
methodological approaches applied to intervention research. Randomized
trials, which were strongly recommended in the 1994 IOM report, have
expanded (see Figure 1-1). Research has identified beneficial preventive
interventions throughout young people’s development and for a range of
outcomes. As the body of intervention research has increased, the number
of studies that include economic analyses to explore the costs and benefits of
these interventions has also increased, further supporting the value of these
approaches. This makes a case for supplementing traditional universal health
care approaches, such as prenatal care, immunizations, and policies that sup-
port families, to support the healthy development of young people.

This report cannot cover the hundreds of randomized controlled trials
that have been conducted since the 1994 IOM report. Instead, the analysis
cites and draws on the findings of the several dozen relevant meta-analyses
and systematic reviews, which themselves are testimony to the substantial
increase in relevant research. The analysis also highlights specific interven-
tions that have been tested and refined in several well-designed randomized
controlled trials; some include analyses of cost-effectiveness or long-term
outcomes. Although this does not include the many interventions for which
some evidence is available, or even all that have been labeled by other
groups as effective, it does focus on interventions that have been most rig-
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orously evaluated and illustrates the potential to prevent numerous mental,
emotional, and behavioral (MEB) disorders and the problem behaviors
related to them. Box II-1 highlights some of the major outcomes of these
interventions. In some areas in which evidence is more limited but there is
clear conceptual potential, we mention interventions that appear promising
but have not been tested in multiple experimental evaluations.

BOX II-1
Outcome Highlights of Preventive Interventions

Prevention of Child Maltreatment

e Meta-analyses have found that interventions that promote family wellness and
provide family support are successful in preventing child maltreatment.

* Home visiting programs have demonstrated reduced physical abuse, aggres-
sion, and harsh parenting.

e Comprehensive early education programs have demonstrated reduced child
maltreatment.

Academic Achievement

e School-based social and emotional learning programs that include academic
achievement as an outcome had effects equivalent to a 10 percentage point
gain in academic test performance (Durlak, Weissberg, et al., 2007).

Violence Prevention

e School-based violence prevention programs have effects that would lead to a
25-33 percent reduction in the base rate of aggressive problems in an average
school (Wilson and Lipsey, 2007).

Conduct Problems

e The Good Behavior Game reduced disruptive and aggressive behavior and
reduced the likelihood that initially aggressive students would receive a diag-
nosis of conduct disorder by sixth grade (Wilcox, Kellam, et al., 2008), or that
persistently highly aggressive boys would receive a diagnosis of antisocial
personality disorder as a young adult (Petras, Kellam, et al., 2008).

¢ Linking Interests of Families and Teachers reduced levels of aggressive behavior
(Eddy, Reid, and Fetrow, 2000).

e Fast Track reduced self-reported antisocial behavior and, for children at highest
risk, reduced incidence of conduct disorder and attention deficit hyperactivity
disorder (Conduct Problems Prevention Research Group, 2007).

Depression
e Meta-analyses have found that interventions to prevent depression can both
reduce the number of new cases of depression in adolescents and reduce
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The prevention science field draws a valuable distinction between
efficacy trials, which demonstrate results in a research environment, and
effectiveness trials, which demonstrate results in a real-world environment.
Although efficacy trials can be helpful in validating the conceptual basis for
an intervention, the findings of effectiveness trials are viewed as being more
relevant to community settings and the interventions as they will be imple-

depressive symptomatology among children and youth (Cuijpers, van Straten,
et al., 2008; Horowitz and Garber, 2006).

e For children at heightened risk, one particularly promising intervention uses
a cognitive-behavioral approach and significantly reduced major depressive
episodes (Clarke, Hornbrook, et al., 2001).

Substance Abuse

e The Good Behavior Game significantly reduced the risk of illicit drug abuse or
dependence disorder at age 19-21 (Kellam, Brown, et al., 2008).

e Life Skills Training significantly reduced drug and polydrug (tobacco, alco-
hol, and marijuana) use three years after the program (Botvin, Giriffin, et al.,
2000).

e Linking Interests of Families and Teachers reduced use of alcohol and
marijuana.

e EcoFIT (Ecological Approach to Family Intervention and Treatment, a gradu-
ated version of the Adolescent Transition Program) reduced rates of growth
in tobacco, alcohol, and marijuana use between the ages of 11 and 17 and
reduced the likelihood of being diagnosed with a substance use disorder
(Connell, Dishion, et al., 2007).

Multiple Disorders

e The Seattle Social Development project, a quasi-experimental combined par-
ent and teacher training intervention, significantly reduced multiple diagnos-
able mental health disorders (major depression, generalized anxiety disorder,
posttraumatic stress disorder, social phobia) at age 24 (Hawkins, Kosterman,
et al., 2008).

Anxiety

e As suggestive evidence of prevention potential, a selective intervention for
people with high anxiety symptoms led to significantly fewer participants devel-
oping anxiety disorders one to two years after the intervention (Schmidt,
Eggleston, et al., 2007). An indicated intervention for 7- to 14-year-olds with
elevated anxiety symptoms resulted in significantly fewer anxiety disorders at
six-month and two-year follow-up (Dadds, Spence, et al., 1997).
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mented in everyday practice. The tide has begun to turn, with effectiveness
trials beginning to emerge.

As discussed in Part I, young people develop in the context of their
families, schools, and communities. Interventions designed to support
healthy emotional and behavioral development and prevent disorder take
place largely in the contexts of these support systems. Such interventions as
prenatal care, home visiting, parenting skills training, programs designed to
mitigate specific family-based strain (e.g., bereavement, dealing with a men-
tally ill parent), and some public policies share a goal of improving family
functioning and creating nurturing environments. Many other interventions
aimed at a range of problem behaviors have been developed to reach young
people through schools, and community-wide approaches have begun to
emerge. Some interventions combine aspects of family-based interventions
with school-based approaches. These family, school, and community-wide
approaches are discussed in Chapter 6.

Chapter 7 includes a discussion of preventive interventions that are
targeted at specific disorders rather than at specific settings. Delivered in
mental health, health, and school settings, these interventions deal directly
with children, with parents, and with the whole family. Chapter 7 also
includes interventions targeted at mental health promotion, including inter-
vention strategies related to modifiable lifestyle factors.

The range of developmental phases in a young person’s life offers vari-
able opportunities for intervention. Interventions are designed to address
differential risk and protective factors prominent in a particular develop-
mental stage or the emergence of symptoms that tend to occur at different
ages. Most of the interventions discussed in Chapters 6 and 7, regardless of
their mechanism, target young people during one or more developmental
phases (see Figure II-1).

Preventive interventions are characterized by the level of risk of the
population targeted for intervention. Screening, typically thought of in
the context of indicated preventive interventions, in which individuals
demonstrate elevated symptom levels that precede a diagnosis of disorder,
may have applications for universal and selective interventions as well. The
nation should proceed with caution, however. These issues are discussed in
Chapter 8.

Family-, school-, and community-based interventions can help reduce
the significant personal, family, and social costs of MEB disorders and
related problem behaviors. These costs and available economic analyses
of some of the interventions discussed in Chapters 6 and 7 are outlined in
Chapter 9.

Finally, significant methodological advances since 1994 have increased
the reliability of causal inferences possible from preventive intervention
research and provided the field with solid guidelines on the design and
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conduct of quality research. These developments are discussed in Chapter 9,
which also provides a bridge to Part III, New Frontiers, by outlining some
of the methodological challenges and opportunities for the next generation
of prevention research.

The evidence presented here has important practical implications for
the practices of the schools, family service agencies, and health care pro-
viders that are involved at each stage of the development of young people.
Taken together, the evidence shows that the nation could support the
healthy development of many more young people.
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Family, School, and
Community Interventions

oung people develop in the contexts of their family, their school,

their community, and the larger culture, which offer multiple

opportunities to support healthy development and prevent dis-
order. This chapter first reviews interventions in a variety of settings
directed primarily at improving family functioning. These interventions
target both expectant parents and families with children of different ages
and are discussed in order of developmental stage. The chapter then
examines interventions delivered in various school settings that seek to
address risks for mental, emotional, and behavioral (MEB) disorders and
problems or to foster positive development by focusing on change in
developmental processes; this discussion is organized according to school
level (e.g., early childhood education) and the developmental processes or
behavior(s) targeted. Box 6-1, based on the studies discussed in the chap-
ter, illustrates key results of family and school interventions. The section
on community interventions describes approaches aimed at community-
wide change. The final section offers concluding comments based on the
information presented in the chapter, but does not include recommen-
dations. Chapter 7 reviews preventive interventions that target specific
MEB disorders, as well as those aimed at mental health promotion. The
discussion in that chapter includes school and community interventions
that specifically target substance abuse. Chapter 7 concludes with conclu-
sions and recommendations that draw together the evidence from that and
the present chapter.
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BOX 6-1
Results of Family and School Interventions

Parenting Programs (examples: Incredible Years, Positive Parenting Program
[Triple P], Strengthening Families Program: for Parents and Youth [SFP
10-14], Adolescent Transitions Program [ATP])

Reduced aggressive, disruptive, or antisocial behavior
Improved parent—child interaction

Reduced substance abuse

Improved academic success

Home Visiting Programs (examples: Nurse Family Partnership and Healthy
Families New York)
Home visiting programs that start during pregnancy have demonstrated:

e Improved pregnancy outcomes, maternal caregiving, and maternal life course
¢ Prevention of the development of antisocial behavior
e Reduced physical abuse, aggression, and harsh parenting

Comprehensive Early Education Programs (examples: Perry Preschool
Program, Carolina Abecedarian Project, Child-Parent Centers)

e Less child maltreatment

* Less use of special education services, less grade retention, higher grade
completion

e Higher rates of high school graduation and college attendance

* Fewer arrests by age 19, higher rates of employment, and higher monthly
earnings

Family Disruption Interventions
New Beginnings Program, an intervention for families undergoing divorce:

e Reduced odds of the child reaching diagnostic criteria for any mental disorder
¢ Increased grade point average for adolescents
e Reduced number of sexual partners reported by adolescents

School-Based Programs
Good Behavior Game, a first grade classroom management intervention:

e Reduced disruptive behavior and increased academic engaged time

¢ Reduced likelihood that initially aggressive students would receive a diagnosis
of conduct disorder by sixth grade

¢ Significantly reduced likelihood that persistently highly aggressive males would
receive a diagnosis of antisocial personality disorder as a young adult
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e Prevention of suicidal ideation and suicide attempts
e Significantly reduced risk of illicit drug abuse or dependence disorder at ages
19-21

Life Skills Training, a school-based substance use prevention program:

e Significantly reduced drug and polydrug (tobacco, alcohol, and marijuana) use
three years after the program

e Strongest effects when delivered with fidelity—44 percent fewer drug users; 66
percent fewer polydrug users

e Significantly reduced methamphetamine use up to 4.5 years later when com-
bined with the Strengthening Families Program

Linking Interests of Families and Teachers, a combined family—school interven-
tion focused on skills and communication:

e Reduced levels of aggressive behavior, less involvement with deviant peers
and lower arrest rates, less use of alcohol and marijuana
e For fifth graders, continued preventive effects three years later

Fast Track, a multicomponent intervention in grades K-10:

e Reduced self-reported antisocial behavior and significantly reduced incidence
of conduct disorder for children at highest initial risk

e Significantly reduced incidence of a diagnosis of attention deficit hyperactivity
disorder for children at highest initial risk

Seattle Social Development Project, a combined elementary grade parent—
teacher training intervention:

* Reduced diagnosable mental health disorders by age 24 and heavy alcohol
use and violence by age 18
e Effects particularly strong for African Americans

Adolescent Transitions Program, a parenting intervention delivered in schools:

e Reduced rates of growth in tobacco, alcohol, and marijuana use between ages
11 and 17 and lowered likelihood of being diagnosed with a substance use
disorder

e Reduced rates of arrest
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PREVENTION AIMED AT FAMILY FUNCTIONING

Families are the primary socializing agent of young people. Whether
young people develop successfully depends substantially on whether fami-
lies provide the physical and psychological conditions children need to
acquire developmental competencies. This section begins with a review of
the available evidence regarding family-focused prevention at each devel-
opmental phase. It then moves to discussion of interventions that can
affect family functioning and mental, emotional, and behavioral outcomes
regardless of developmental phase. The section closes with a discussion
of the effects of family economic well-being on diverse internalizing and
externalizing disorders.

Pregnancy, Infancy, and Early Development

Preconception: Preventing High-Risk Pregnancies Among Teenagers

Pregnancies among teenagers, particularly those younger than 16 years
of age, are a risk factor for preterm birth, intrauterine growth retardation,
and perinatal complications. Adolescent pregnancies are associated with
single motherhood, low educational attainment, and low wages, all of
which jeopardize children’s development (Ayoola, Brewer, and Nettleman,
2006). Empirical evidence that unintended pregnancies can be prevented by
specific pregnancy prevention programs is limited. Higher-quality studies
on average show discouraging outcomes for pregnancy, and most studies
are pre-post or quasi-experimental. One meta-analysis of prevention strate-
gies aimed at delaying sexual intercourse, improving use of birth control,
and reducing the incidence of unintended pregnancy among adolescents
found no evidence of beneficial effects for any targeted outcomes (DiCenso,
Guyett, et al., 2002). Another found evidence of an effect on contraception
and pregnancy but not on sexual activity (Franklin, Grant, et al., 1997).

Although effective methods of intervening to prevent teenage pregnan-
cies through family-, school-, or clinic-based programs are elusive, further
research on the larger normative and cultural context for teenage sexual-
ity may lead to approaches that are more effective. The recent decline in
teenage pregnancies in the United States (Ventura, Mosher, et al., 2001),
for example, suggests that opportunities to address malleable influences do
exist.

Fetal Development and Infancy

Significant risks during fetal development for adverse neurobehavioral
outcomes include genetic anomalies, poor maternal nutrition, maternal
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smoking and alcohol and drug use, exposure to neurotoxic substances,
maternal depression or stress, low birth weight, and perinatal insults. Inter-
ventions that prevent these conditions have the potential to prevent many
subsequent problems for the child. For example, recent evidence suggests
that reduced exposure of pregnant mothers to lead results in reduced total
arrests and arrests for violent crimes of their children at ages 19-24 (Wright,
Dietrich, et al., 2008).

Universal preventive measures that have been adopted throughout the
United States include the removal of lead from paint and gasoline. Another
universal preventive measure (U.S. Environmental Protection Agency, 2004)
has been warning pregnant women or those anticipating conception about
the high methyl mercury content of fish at the top of the marine food chain.
Prenatal exposure to this heavy metal has been linked to adverse cognitive
and behavioral childhood outcomes (Gao, Yan, et al., 2007; Transande,
Schechter, et al., 2006). However, some studies have reported increases in
postpartum depression (Hibbeln, 2002) and reductions in children’s IQ
(Hibbeln, Davis, et al., 2007) as a result of reduced seafood intake, sug-
gesting that this area may warrant further study.

Preterm Births and Prenatal Care

The rate of preterm births in the United States has increased from
approximately 8 to 12.5 percent over the past two decades, and attempts
to prevent or reduce their frequency (such as by providing access to prena-
tal care) have been unsuccessful (Institute of Medicine, 2007¢c). Reducing
preterm births remains a significant opportunity for prevention of MEB
disorders in childhood.

Half of all mothers and infants in the United States are enrolled in the
Special Supplemental Nutrition Program for Women, Infants, and Children
(WIC), a federal program that serves pregnant and lactating women and
children up to age 5 (see http://www.fns.usda.gov/pdWIC_Monthly.htm).
Participation in WIC has been associated with improved birth outcomes,
such as longer pregnancies, fewer preterm births, decreased prevalence of
anemia in childhood, and improved cognitive outcomes (Ryan and Zhou,
2006). Although it is likely that the WIC program contributes to the
promotion of mental health of children and youth, the magnitude of this
contribution is unknown.

Peripartum Depression

Changes in sleep, appetite, weight, energy level, and physical comfort in
women during pregnancy and postpartum can cause significant emotional
strain. Screening for peripartum (prenatal and postpartum) depression is
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routinely recommended for women in primary care (Pignone, Gaynes, et
al., 2002; U.S. Preventive Services Task Force, 2002). Specific screening
tools exist for peripartum depression, such as the Edinburgh Postnatal
Depression Scale (EPDS) (Cox and Holden, 2003), one of several tools rec-
ommended by the U.S. Department of Health and Human Services” Agency
for Healthcare Research and Quality (Gaynes, Gavin, et al., 2005). Such
screening tools as the EPDS have the potential to be modified to identify
pregnant women with elevated symptoms of depression who would benefit
from indicated interventions.

In addition, some self-care tools can be useful as the first step in
alleviating symptoms of depression (Bower, Richards, and Lovell, 2001).
Such tools, commonly based on cognitive-behavioral therapy (CBT), have
emerged in a variety of formats, including booklets, manuals, CD-ROMs,
audiotapes, and videotapes (Blenkiron, 2001; Williams and Whitfield, 2001;
Gega, Marks, and Mataix-Cols, 2004). CBT has a significant evidence
base (e.g., Williams and Whitfield, 2001; Richards, Barkham, et al., 2003;
Scogin, Hanson, and Welsh, 2003; Gega, Marks, and Mataix-Cols, 2004),
and self-care tools have been successfully incorporated into stepped-care
models of depression treatment in primary care settings (for patients with
mild to moderate depression), with psychotherapy provided for those who
fail to improve (Scogin, Hanson, and Welsh, 2003).

Maternal Sensitivity and Infant Attachment

Mother—infant attachment has been the focus of research and is a well-
established influence on infants’ successful development (National Research
Council and Institute of Medicine, 2000; see also Chapter 5). A meta-
analysis of 51 studies that evaluated interventions to increase maternal sen-
sitivity and infant attachment using randomized controlled designs found
that on average, the interventions were moderately effective in enhanc-
ing sensitivity (Bakersman-Kranenburg, van Ijzendoorn, and Juffer, 2003).
A total of 23 of the studies used a randomized design to assess impact
on attachment and demonstrated a slight effect; interventions focused on
directly enhancing sensitivity were significantly more effective than other
types of interventions.

Home Visiting

Home visiting is an intensive intervention that targets successful preg-
nancies and infant development. In these highly variable programs, a nurse
or paraprofessional begins visiting the mother during the pregnancy or just
after birth and continues to do so through the first few years of the child’s
life. The majority of programs provide parenting education, information

Copyright © National Academy of Sciences. All rights reserved.



Preventing Mental, Emotional, and Behavioral Disorders Among Young People: Progress and Possibilities

FAMILY, SCHOOL, AND COMMUNITY INTERVENTIONS 163

about child development, social support to parents, encouragement of
positive parent—child interactions, and social and health services. Some also
provide case management services and health and developmental screening
for children (Sweet and Appelbaum, 2004).

Sweet and Appelbaum (2004) conducted a meta-analysis of experi-
mental and quasi-experimental evaluations of 60 home visiting programs.
Only a fourth of these programs included home visiting during pregnancy.
The authors conclude that on average, families receiving home visiting did
better than those in control conditions. Mothers were more likely to pursue
education but did not differ in their employment, self-sufficiency, or wel-
fare dependence. The programs produced better outcomes in three of five
areas of children’s cognitive and social-emotional functioning. However,
the authors also note that the significant variability across programs makes
it difficult to evaluate them as a group. Aos, Lieb, and colleagues (2004)
found that average benefits of the 25 programs reviewed exceeded costs.

The home visiting program with the best experimental evaluations and
strongest results to date is the Nurse-Family Partnership (NFP), which has
been evaluated in three randomized controlled trials. NFP is unique in tar-
geting only first-time mothers. The theory of change is that women may be
more open to support and guidance during their initial pregnancies (Olds,
Hill, et al., 2003), which may contribute to the strength of the program’s
outcomes. This theory is supported by a randomized controlled trial of
another home visiting program, which had a significant impact on first-time
mothers’ positive caregiving but not on that of women who were already
mothers (Stolk, Mesman, et al., 2007). In the first two trials (in New York
and Tennessee), the program improved pregnancy outcomes, maternal care-
giving, and the maternal life course and prevented the development of anti-
social behavior. The third trial (in Colorado) showed benefits as well.

NFP has other distinguishing features that may contribute to the
strength of its outcomes. First, the program providers are nurses with
both substantial training and credibility regarding pregnancy and infants.
The Colorado trial experimentally evaluated the impact of nurses versus
paraprofessionals and found that nurse visitation produced more benefits
compared with the control condition (Olds, Robinson, et al., 2002, 2004).
None of the other home visitation interventions reviewed by Gomby (1999)
employed nurses as providers. Second, NFP uses well-established techniques
to guide changes in specific behaviors, such as smoking, seeking an educa-
tion, and getting social support. The focus on smoking in the New York
study, in which more than 50 percent of mothers smoked, is especially
noteworthy given the well-established relationship between smoking dur-
ing pregnancy and children’s subsequent antisocial behavior and substance
use (see Brennan, Grekin, et al., 2002; Wakschlag, Lahey, et al., 1997;
Weissman, Warner, et al., 1999).
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Since nurses who delivered the NFP trial interventions were also
expected to deliver the program in the communities to which it would be
disseminated, the trials had elements of effectiveness studies. However, the
cost of training and the limited pool of nursing professionals in some com-
munities may impede community-wide implementation.

A randomized controlled study by DuMont, Mitchell-Herzfeld, et al.
(2008) of the Healthy Families New York (HFNY) program suggests that
the use of paraprofessionals can achieve prevention benefits when targeting
women during their first pregnancy. The results of this study are consistent
with those for NFP in at least two ways. First, like NFP, HFNY worked
with young mothers enrolled during their pregnancy (DuMont, Mitchell-
Herzfeld, et al., 2008). Second, HFNY had a greater impact on psycho-
logically vulnerable mothers, results that parallel findings for NFP (Olds,
Robinson, et al., 2004).

Important differences were also reported. DuMont, Mitchell-Herzfeld,
et al. (2008) found greater benefit from delivery of HFNY by paraprofes-
sionals than was found in the NFP trial in Colorado (Olds, Robinson, et al.,
2002, 2004). This result may be attributable to the larger number of cases
in the HFNY study and the limited statistical power of the Colorado NFP
trial (Olds, Robinson, et al., 2002). However, further research is needed to
determine conclusively whether paraprofessional home visitors can achieve
results comparable to those of nurse visitors.

Early Childhood and Childhood

Aggressive social behavior, which typically begins to emerge during
childhood, is a key risk factor for progression of externalizing disorders (see
Brook, Cohen, et al., 1992; Kellam, Ling, et al., 1998; Lipsey and Derzon,
1998; Robins and McEvoy, 1990; Tremblay and Schaal, 1996; Woodward
and Fergusson, 1999) and also is a predictor of internalizing disorders
(Kaltiala-Heino, Rimpela, et al., 2000; Keenan, Shaw, et al., 1998; Kellam,
Brown, et al., 2008). There is now extensive evidence on interventions
designed to help families develop practices that prevent the development
of aggressive and antisocial behavior and its associated problems. These
interventions focus on providing training in parenting skills.

Seminal research on family interactions by Patterson and colleagues
over the past 40 years has shown that harsh and inconsistent parenting
practices contribute to aggressive and uncooperative behavior and that
positive involvement with children and positive reinforcement of desirable
behavior contribute to cooperative and prosocial behavior (e.g., Patterson
and Cobb, 1971; Patterson, 1976, 1982). Building on the early parent-
ing interventions by Patterson’s group (e.g., Patterson and Gullion, 1968;
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Patterson, 1969, 1974), a number of programs have emerged that target par-
ents of children at different developmental stages, including childhood (e.g.,
Forgatch and DeGarmo, 1999; Webster-Stratton, 1990; Sanders, Markie-
Dodds, et al., 2000), early adolescence (e.g., Dishion and Andrews, 1995;
Spoth, Goldberg, and Redmond, 1999), and adolescence (Chamberlain,
1990; Henggeler, Clingempeel, et al., 2002). All of these programs teach
and encourage parents to (1) use praise and rewards to reinforce desirable
behavior; (2) replace criticism and physical punishment with mild and con-
sistent negative consequences for undesirable behavior, such as time-out and
brief loss of privileges; and (3) increase positive involvement with their chil-
dren, such as playing with them, reading to them, and listening to them.

The efficacy of interventions focused on parenting skills is well estab-
lished (see Lochman and van-den-Steenhoven, 2002; Petrie, Bunn, and
Byrne, 2007; Prinz and Jones, 2003; Serketich and Dumas, 1996). In addi-
tion, several meta-analyses report positive effects of such interventions
across a range of child and parent outcomes for parents of young children
(Barlow, Coren, and Stewart-Brown, 2002; Lundahl, Nimer, and Parsons,
2006; Serketich and Dumas, 1996; Kaminski, Valle, et al., 2008). Kaminski,
Valle, and colleagues (2008) report the greatest effect sizes for programs
that include parent training in creating positive parent—child interactions,
increasing effective emotional communication skills, and using time-out and
that emphasize parenting consistency. Many parenting programs have been
shown in two or more experimental trials to produce positive behavioral
outcomes.

Two examples of parenting interventions with substantial empirical
evidence are highlighted in Boxes 6-2 and 6-3. The Incredible Years (see
Box 6-2), a combined parent—school intervention, has been tested as a selec-
tive and indicated intervention for children with aggressive behavior and
related problems that have not yet reached clinical levels. It also has been
tested in effectiveness trials using indigenous family support personnel and
is one of few interventions that has been tested by independent investiga-
tors rather than the program developer. The Positive Parenting Program
(Triple P) (see Box 6-3) is a multilevel intervention with universal, selec-
tive, and indicated components. It recently demonstrated positive results
when tested on a population-wide basis in Australia (Sanders, Ralph, et al.,
2008). Both programs have also been evaluated as treatment interventions,
with positive results for those diagnosed with specific disorders, such as
attention deficit hyperactivity disorder (ADHD; e.g., Hoath and Sanders,
2002).

Additional parenting interventions are highlighted in the next section.
Interventions that combine training in parenting skills with school-based
interventions are described later in the chapter.
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BOX 6-2
The Incredible Years Program:
A Combined Parent-School Intervention

The Incredible Years Program (Webster-Stratton, 1990) includes parent,
teacher, and social skills training components.

The parent-training program shows parents brief videotaped vignettes of
parent—child interactions as examples of positive interactions and communication
with their children, the value of praise and reward, and the use of time-out and
other mild negative consequences. The program has been extensively evaluated
in treating children with conduct disorders and in preventing further aggressive
behavior and related problems in children whose behavior is not yet at the clinical
level. It has been shown to improve parents’ use of positive parenting practices;
to reduce harsh, critical parenting; and to reduce diverse problem behaviors
(Gardner, Burton, and Klimes, 2006; Linares, Montalto, et al., 2006; Patterson,
Reid, and Eddy, 2002; Reid, Webster-Stratton, and Beauchaine, 2001). These
benefits have been shown for a variety of ethnic groups (Reid, Webster-Stratton,
and Beauchaine, 2002; Patterson, Reid, and Eddy, 2002) and when provided by
diverse professionals, including teachers, nurses, family support specialists, and
social workers (Hutchings, Bywater, et al., 2007; Gardner, Burton, and Klimes,
2006). Barrera, Biglan, and colleagues (2002) evaluated the Incredible Years
parenting program as one component of an intervention designed to prevent read-
ing failure and the development of aggressive behavior problems among high-risk
elementary schoolchildren. Children who received the intervention displayed less
negative social behavior than controls.

The program’s teacher training component focuses on effective preschool and
elementary classroom management, while the social skills component teaches
children these skills using dinosaur puppets (Dinosaur School). Gross, Fogg, et
al. (2003) evaluated the individual and combined effects of the parent and teacher
training for 2- and 3-year-old children in day care centers serving low-income
minority families in Chicago. Parents who received the parent training had higher
efficacy scores, were less coercive in their discipline, and behaved more posi-
tively toward their children than did mothers in the control condition, although the
effect on parent coerciveness was not sustained at one-year follow-up. Toddlers
who were classed as at high risk for problem behavior at the outset of the study
and who were in the parent or teacher training condition improved significantly
more than children in the control condition; this improvement was maintained at
one-year follow-up. Toddlers in the teacher plus parenting training condition did
significantly worse on this measure than those in either the teacher training— or
parent training—alone condition.

Webster-Stratton, Reid, and Stoolmiller (2008) report on an evaluation of the
teacher training combined with Dinosaur School. The study involved students in
Head Start and first grade classrooms in schools that served children in poverty.
Teachers who received the training used more positive classroom management
strategies, and their students were rated as more socially competent, better at
self-regulation, and having fewer conduct problems.
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BOX 6-3
Triple P: A Multilevel Parenting Intervention

The Positive Parenting Program (Triple P) focuses on the general population,
not just individual families, and has selected components tailored to at-risk groups
(such as young single mothers) or children with behavioral problems. The program
includes five levels of parenting guidance based on family needs and preferences.
The universal level provides information via mass media about effective parenting
and solutions to common childrearing problems. The second level provides brief
advice to parents for dealing with specific concerns, such as toileting or bedtime
problems; parents are typically reached through contact with primary health care
providers, such as pediatricians. The third level provides skills training for parents
who are having problems with children’s aggressive or uncooperative behavior.
The fourth level (standard Triple P) provides up to 12 one-hour sessions on
parenting skills for parents whose children have multiple behavioral problems,
particularly aggressive behavior. The final level, enhanced Triple P, provides skills
and support to deal with parental depression, marital discord, or other family
challenges.

Sanders, Markie-Dadds, et al. (2000) evaluated three variants of Triple P
(enhanced Triple P, standard Triple P, and self-directed training) and a wait-list
condition with families of preschoolers who were at risk of developing conduct
problems. The two practitioner-assisted interventions were more effective than
the self-directed training or the wait-list condition. At one-year follow-up, all three
active intervention conditions had similar levels of change in directly observed
disruptive behavior. Another randomized controlled evaluation of standard Triple P
and enhanced Triple P likewise showed positive effects (Ireland, Sanders, and
Markie-Dadds, 2003). Sanders, Pidgeon, and colleagues (2004) tested an
enhanced version of Triple P that had an additional component to help parents
deal with anger problems. This trial also demonstrated significant benefits.

A randomized controlled study of the mass media component of Triple P
(Sanders, Montgomery, and Brechman-Toussaint, 2000) indicated that children of
parents who watched a 12-episode television series had significantly lower levels
of disruptive behavior (based on parental reports), and parents expressed higher
levels of competence. Prinz, Sanders, and colleagues (2009) recently reported a
randomized trial of Triple P in 18 South Carolina counties that was accompanied
by a media campaign. This study is noteworthy for being the first to show signifi-
cant positive effects of a parenting intervention in an entire population.

Early Adolescence

Early adolescence is a developmental period during which the preva-
lence of substance use, delinquency, and depression begins to rise. There
is also evidence of an increase in the rates of teasing and harassment in
middle school. Significant physical changes occur with the onset of puberty,
along with social changes, including the transition from elementary school
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to middle school or junior high school, increased concern about peer
acceptance (Steinberg, 1999), and increased demand for autonomy (Eccles,
Midgley, et al., 1993).

Major environmental risk factors that are especially important in early
adolescence include family poverty and family conflict, as well as inadequate
parental monitoring and deviant peer group formation. A key behavioral
risk factor is aggressive social behavior, which contributes to social rejec-
tion and deviant peer group formation (Patterson, DeBaryshe, and Ramsey,
1989). In addition, young people who use cigarettes and alcohol are more
likely to use other drugs (Kandel, Johnson, et al., 1999). More generally,
psychological and behavioral problems tend to be interrelated (Biglan,
Brennan, et al., 2004).

Boxes 6-4 and 6-5 describe two parenting interventions using the par-
enting skills techniques discussed above that have been developed and eval-
uated in multiple randomized controlled trials. They are adapted to address
the unique issues, such as potential substance use and parental monitoring,
that arise as young people enter early adolescence. The Strengthening Fami-
lies Program (SFP) and adaptations of it (see Box 6-4) is a universal inter-
vention that has demonstrated positive results on a range of outcomes. The
Adolescent Transitions Program (see Box 6-5) has evolved over a series of
trials to an intervention with universal, selective, and indicated components
designed for delivery in schools. It has demonstrated long-term effects on
substance use and delinquency among both white and minority youth.

Lessons from HIV/AIDS Prevention

The quality of parents’ communication about risky sexual behaviors
and positive attitudes about responsible sexual behavior can influence
their adolescent children (Yang, Stanton, et al., 2007; Dilorio, Pluha, and
Belcher, 2003). Without these conversations, adolescents overestimate the
level of parental approval of their sexual behaviors, and mothers underes-
timate the amount of sexual activity of their adolescents (Jaccard, Dittus,
and Gordon, 1998). Such communication appears to depend on warm and
supportive parent—child relationships (Donenberg, Bryant, et al., 2003).
Conversely, family conflict and negative affect are associated with behav-
ioral problems (Szapocznik and Kurtines, 1993), such as earlier sexual
debut (Paikoff, 1995) and generally risky sexual behavior (Biglan, Metzler,
et al., 1990). Parental monitoring and an authoritative parenting style are
consistently associated with less risky sexual behavior, fewer sexual part-
ners, less pregnancy, and increased condom use among youth in the family
(see Biglan, Metzler, et al., 1990; Li, Feigelman, and Stanton, 2000; Bell,
Bhana, et al., 2008).
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BOX 6-4
Strengthening Families Program and Adaptations:
Adolescent Parenting Interventions

Both the Strengthening Families Program (SFP) and the Strengthening Fami-
lies Program for Parents and Youth 10-14 (SFP 10-14), a video-based adaptation
of the original SFP program, help families develop the skills, values, goals, and
interaction patterns needed to avoid substance use and other problem behaviors.
Spoth and colleagues evaluated SFP 10-14 in two randomized controlled trials
involving white, rural families of sixth grade students. Subsequent analyses indi-
cate significant effects on reducing substance use (Spoth, Redmond, and Lepper,
1999; Trudeau, Spoth, et al., 2007; Spoth, Clair, et al., 2006) and, to some extent,
delinquent behavior (Spoth, Redmond, and Shin, 2000) and internalizing disor-
ders (Trudeau, Spoth, 2007). Spoth and colleagues conclude that the program
had its impact by changing parent—child interaction patterns. Two analyses have
concluded that the benefits of the program exceed its costs (Aos, Lieb, et al., 2004;
Spoth, Guyll, and Day, 2002).

Recent analyses of the impact on academic performance found that involve-
ment in the program contributed to increased engagement in academic activities
in eighth grade, which was in turn predictive of academic success in 12th grade
(Spoth, Randall, and Shin, 2008). Spoth, Shin, and colleagues (2006) found that
the significant reduction in initiation of both alcohol use and illicit drug use for SFP
10-14 participants did not differ as a function of the risk status of the family. Other
longitudinal studies of SFP 10-14 are under way.

SFP has been tested in diverse ethnic communities (Kumpfer, Alvarado, et al.,
2002). Mixed results have been found (Fox, Gottfredson, et al., 2004). However, a
randomized controlled trial of an adaptation of SFP 10-14 for rural African Ameri-
can populations, the Strong African American Families Program, demonstrated
significant reductions in conduct problems among at-risk groups and improve-
ments in parenting, with indications that parenting improvements had a partial
mediating effect (Brody, Kogan, et al., 2008).

Several interventions target HIV risk reduction. Like other parent-
oriented interventions, they focus on improving parent—child communica-
tion and supportive parental behaviors and increasing parental monitoring
and limit setting. Although no meta-analyses have been conducted for these
programs, a growing body of evidence is available for such interventions
(Krauss, Goldsamt, and Bula, 1997; Wills, Gibbons, et al., 2003), with
some emphasis on minority populations at greater risk (Brody, Dorsey, et
al., 2002; Murry, Brody, et al., 2005; Wills, Murry, et al., 2007; Jemmott,
Jemmott, et al., 2005). Some interventions have targeted and successfully
reduced both early sexual intercourse and substance use (McKay, Bannon,
et al., 2007; Prado, Pantin, et al., 2007).
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BOX 6-5
Adolescent Transitions Program:
A Multilevel School-Based Parenting Intervention

The Adolescent Transitions Program (ATP) is a multilevel, adaptive parent-
ing intervention designed to reach parents through middle schools (Dishion and
Kavanagh, 2003; Dishion, Kavanagh, et al., 2003). The first randomized controlled
trial of the original ATP compared the impact of four alternative approaches. A ver-
sion that combined parent and teen elements was shown to improve parent—child
relations and reduce family conflict. A parent focus—only version reduced school
behavior problems and tobacco use and also had a short-term effect on the inci-
dence of aggressive and delinquent behaviors (Andrews and Dishion, 1995).

A second randomized controlled trial in eight small Oregon communities con-
ducted by Irvine, Biglan, and colleagues (1999) evaluated the effectiveness of
ATP when delivered by staff who were not mental health professionals. ATP
participants showed a number of significant improvements.

A more recent version of the program, the Ecological Approach to Family
Intervention and Treatment (EcoFIT), consists of parenting information provided
through a Family Resource Center, along with parent—child homework interac-
tions that encourage effective family management (Dishion and Stormshak, 2007;
Dishion, Kavanagh, et al., 2003). Multiethnic students (58.6 percent minority) and
their families in each school were randomly assigned to this intervention or a con-
trol condition (Dishion, Kavanagh, et al., 2002). Intervention parents maintained
their monitoring practices, which had a preventive effect on substance use. In a
longer-term follow-up, Connell, Dishion, and colleagues (2007) found that, rela-
tive to randomized matched controls, adolescents in the participating families had
lower rates of growth in tobacco, alcohol, and marijuana use; lower rates of arrest;
and a lower likelihood of being diagnosed with a substance use disorder.

Aos, Lieb, and colleagues (2004) report ATP as a program whose benefits
exceed its costs.

Two HIV prevention interventions have been tested in multiple trials.
Trials of the Chicago HIV Prevention and Adolescent Mental Health
project, a family-based, universal HIV prevention program targeting youth
in fourth and fifth grades, showed a number of benefits, such as enhanced
family decision making, improved caregiver monitoring, and fewer dis-
ruptive difficulties with children (McKay, Chasse, et al., 2004; McBride,
Baptiste, et al., 2007; Paikoff, Traube, and McKay, 2007). Familias Unidas,
which targets Hispanic immigrant parents and their children, was found to
increase parental involvement and improve communication and support,
and resulted in fewer adolescent behavior problems (Pantin, Coatsworth,
et al., 2003).
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Adolescence

Adolescence is a period of more independent decision making and risk
taking, when the role of parents remains significant but is matched by the
influence of peers. Preventive interventions during this stage of development
are typically delivered directly to adolescents through schools, and these are
discussed later in this chapter.

Some treatment interventions show positive effects for families with
adolescents displaying considerable antisocial behavior or substance use.
For example, multisystemic therapy (e.g., Henggeler, Clingempeel, et
al., 2002) and multidimensional treatment foster care (e.g., Fisher and
Chamberlain, 2000) have both demonstrated the benefits of comprehensive
approaches to improving caregivers’ monitoring and limit setting, as well
as positive reinforcement and support of prosocial behavior. These ben-
efits include reduced escalation of antisocial behavior and substance use.
These interventions are based on the same principles of effective parenting
as the interventions discussed above and may be adaptable for preven-
tion. Parental monitoring can also reduce adolescent alcohol use (National
Research Council and Institute of Medicine, 2003).

Young Adulthood

A growing body of research points to the period between age 21, gen-
erally viewed as the end of adolescence, and age 25 as a notable develop-
mental phase in the transition to adulthood (Furstenberg, Kennedy, et al.,
2003). These young adults face unique challenges involving the transition
to and from college or full-time jobs (including the military), formation of
marriage and families, and assumption of increasingly more responsible
roles. At the same time, many of these young adults are living at or return-
ing home for long periods of time, increasing the potential role of parents
and other family members. Yet little research has been done on family-
oriented interventions during this developmental phase.

Some environments in which young people live introduce new factors
that may affect their mental, emotional, and behavioral health, such as the
presence of binge drinking and pressures to drink on college campuses.
Preliminary evidence suggests that parents can decrease tendencies to drink
excessively and alter perceptions about drinking by talking about binge
drinking prior to their child’s departure for college (Turrisi, Jaccard, et al.,
2001).

For young adults who enter the military, exposure to combat and
serious trauma can have severe mental, emotional, and behavioral conse-
quences. Some of the service branches and other groups are undertaking
efforts to deal with such stressors (Saltzman, Babayon, et al., 2008). Many
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of the preventive interventions described in this report are conceptually
relevant to members of the armed forces and their families. However, con-
sideration of how these interventions could be used in the military context,
given differences in service systems and many other aspects of military and
civilian life, is beyond the scope of this report.

Family Interventions That Span Developmental Periods

Such family situations as mental illness, divorce, death, and abuse can
affect family functioning and contribute to MEB disorders. Selective inter-
ventions to help families deal with these adversities and prevent negative
outcomes among children have been developed and tested. Interventions
designed for families dealing with parental depression are discussed in
Chapter 7.

Family Disruption Due to Divorce or Parental Death

Compared with adolescents in two-parent homes, those with divorced
parents exhibit higher levels of mental, emotional, and behavioral problems
and lower levels of success in developmental tasks in childhood and ado-
lescence; this increased risk persists into adulthood (Amato and Soboleski,
2001; Amato and Keith, 1991a, 1991b). Parental death is also associated
with multiple problems in childhood and adulthood, including more symp-
toms of depression and anxiety and higher rates of depression and post-
traumatic stress disorder (Cerel, Fristad, et al., 2006; Gersten, Beals, and
Kallgren, 1991; Kendler, Gardner, and Prescott, 2002; Melhem, Walker, et
al., 2008).

Preventive Interventions for Divorcing Families. A number of prevention
programs focus on improving outcomes for children who experience paren-
tal divorce (Braver, Griffin, and Cookston, 2005; Emery, Sbarra, and Grover,
2005; Grych and Fincham, 1992; Haine, Sandler, et al., 2003; Lee, Picard,
and Bain, 1994; Pedro-Carroll, 2005; Sobolewski and King, 2005; Wolchik,
Sandler, et al., 2005). Many of these programs work with parents during
and after the divorce or target changing the divorce process. At least two
programs with positive results work with the mother during and after the
divorce to deal with the stressors involved: the Parenting Through Change
(PTC; Forgatch and DeGarmo, 1999) program and the New Beginnings
Program (Wolchik, Sandler, et al., 2007). A randomized controlled trial of
the PTC program demonstrated reductions in coercive parenting, antisocial
behavior, and internalizing behavior at 30-month follow-up and reductions
in delinquency at 36-month follow-up (DeGarmo, Patterson, and Forgatch,
2004; Martinez and Forgatch, 2001; Patterson, DeGarmo, and Forgatch,
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BOX 6-6
The New Beginnings Program:
A Parenting Intervention for Families Dealing with Divorce

The New Beginnings Program (NBP) (Wolchik, Sandler, et al., 2007) is
designed to strengthen parenting (warmth and discipline), increase father—child
contact and nonparental adult support, and reduce divorce stressors. The first
randomized controlled trial of NBP, which involved an 11-session group program
designed to work with divorced residential mothers of children ages 8-15, led to
significantly lower levels of child-reported aggression and parent-reported behavior
problems and improved parental warmth and discipline. Improvements in maternal
warmth partially mediated program effects on children’s mental health problems.
A second trial involved 240 divorced mothers of children ages 9-12. Compared
with a literature-only control group, children whose mothers participated in NBP
demonstrated significantly fewer internalizing and externalizing behavior prob-
lems; participating mothers had more effective disciplinary techniques and more
positive relationships with their children (Wolchik, West, et al., 2000). At six-year
follow-up (Wolchik, Sandler, et al., 2002), exposure to the program continued to
show positive effects. The effects of fewer mental health problems and improved
grade point average were mediated by improvements in parental warmth and
discipline attributable to the program (Zhou, Sandler, et al., 2008).

2004). Two trials of the New Beginnings Program demonstrated positive
results, with some benefits sustained at six-year follow-up (see Box 6-6).

One randomized controlled trial of a program for noncustodial fathers,
Dads for Life, has shown positive effects. The program teaches skills to
improve father—child relationships and reduce postdivorce interparental
conflict. Over a 12-month period, the program reduced children’s internal-
izing problems, increased parental alliance, and reduced conflict between the
parents (Braver, Griffin, and Cookston, 2005). Two studies evaluating the
effects of programs targeted at changes in the divorce process have shown
positive effects in improving the postdivorce relationship between the par-
ents (Emery, Sbarra, and Grover, 2005; Pruett, Insabella, and Gustafson,
2005). Finally, programs directed at children through schools have had ben-
efits in reducing internalizing and externalizing problems (Pedro-Carroll,
Sutton, and Wyman, 1999; Stolberg and Mabhler, 1994).

Parental Death. A meta-analysis of 13 evaluations of interventions (Currier,
Holland, and Neimeyer, 2007) to address the needs of parentally bereaved
children failed to find significant effects. The studies had numerous meth-
odological weaknesses, however, including small sample sizes and a lack of
follow-up assessments.
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Two programs that produced mental health outcomes each were tested
in a single randomized controlled trial. The Family Bereavement Program
was tested in a randomized controlled trial involving 156 families. Com-
pared with a literature-only control, results for parents in the program
included improved positive parenting, mental health, and coping and a
reduction in stressful life events; for children, inhibition of expression of
feelings was reduced. No effects were found on measures of children’s
mental health (Sandler, Ayers, et al., 2003). At 11-month follow-up, the
program participants continued to show improvement, and children who
had greater internalizing problems when they began the program showed
significant decreases. In addition, girls in the intervention condition showed
a reduction in externalizing and internalizing problems compared with girls
in the control condition (Schmiege, Khoo, et al., 2006).

Rotheram-Borus, Lee, and colleagues (2001) report on a randomized
controlled trial of an intervention targeting adolescents living with a par-
ent in terminal stages of HIV/AIDS. The program helped parents discuss
their disease with their children, prepare them for the transition to a new
caretaker, and facilitate their coping. Benefits were also found at two years
(Rotheram-Borus, Stein, and Lin, 2001) and four years (Rotheram-Borus,
Lee, et al., 2003) postintervention.

Child Maltreatment

Programs that target child maltreatment have the potential to prevent
multiple MEB disorders and promote healthy development across several
domains of functioning. One meta-analysis reviewed 40 evaluations of
selective interventions providing early support (prenatal to age 3) to fami-
lies at high risk for child maltreatment (Geeraert, Noortgate, et al., 2004).
The authors found a significant decrease in abusive and neglectful acts and
a significant risk reduction in such factors as child, parent, and family com-
munication and functioning.

A meta-analysis by MacLeod and Nelson (2000) reviewed multiple
programs designed to promote family wellness and prevent maltreatment of
children up to age 12. Examples included home visiting; community-based,
multicomponent interventions (providing services such as family support,
preschool education or child care, and community development); media
interventions; and intensive family preservation services (in-home support
programs for families in which maltreatment had already occurred). The
study concluded that most interventions designed to promote family well-
ness and prevent child maltreatment are successful. Effect sizes were largest
for measures of family wellness and smaller for verified or proxy measures
of child maltreatment. Differences were also reported between reactive
interventions (in response to an incident of maltreatment), which had larger
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effect sizes at postassessment than at follow-up, and proactive interventions,
which had larger effect sizes at follow-up than at postassessment. These dif-
ferences could be attributable to variations in the risks in the populations
served or in the ages of the children at the time of the intervention.

Supported Foster Care

Children and adolescents removed from their parents’ homes are at
high risk for MEB disorders. Recent research at the Oregon Social Learn-
ing Center has shown that significantly improved outcomes can be achieved
through substantial training, support, and backup of parents, coupled with
direct training of young people placed in foster care.

Early Intervention Foster Care (EIFC) is built on research that defined
a set of critical parenting skills and methods for teaching them to parents
and other caregivers (e.g., Forgatch and Martinez, 1999). The program
involves a team approach to training and supporting foster parents through
daily telephone contacts, weekly support group meetings for foster parents,
and a 24-hour hotline. Children also participate in weekly therapeutic play
group sessions. In a randomized controlled trial, Fisher, Burraston, and
Pears (2005) found that children in the EIFC condition who had experi-
enced failed attempts at permanent foster home placement were more likely
to have a successful placement than similar children in regular foster care.
One reason may be that EIFC children had significantly greater psycho-
logical attachment to their foster parents than those in regular foster care.
The impact of EIFC was also shown by measures of diurnal variation in
cortisol level, which is lowered when young children experience maternal
deprivation, including foster care placement (Fisher, Gunnar, et al., 2000).
Compared with children in regular foster care, those who received the EIFC
intervention had increased diurnal variation in cortisol over the course of
the intervention that became similar to the pattern for children who had
not been maltreated (Fisher, Stoolmiller, et al., 2007).

Price, Chamberlain, and colleagues (2008) randomized 700 foster fami-
lies to receive a version of a foster family care program or usual care. The
study included a multiethnic and racially diverse sample of children between
the ages of 5 and 12. Children who received the foster family care program
were significantly more likely to be returned to their biological parents or
other relatives and had reduced behavior problems. The intervention reduced
the likelihood of a failed placement among those with many prior placements,
primarily because of improvements in parenting practices (Chamberlain,
Price, et al., 2008).

A quasi-experimental trial of another enhanced foster care program,
the Casey Family Program, showed positive effects (Kessler, Heeringa, et
al., 2008). Case workers in the program had higher educations and sala-
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ries, lower caseloads, and access to a wider range of ancillary services (e.g.,
mental health counseling, tutoring, summer camps). Casey foster parents
were provided with more financial resources and had access to more case
manager assistance. Finally, youth in the Casey program were offered post-
secondary job training or a college scholarship—a major difference com-
pared with the public programs, which did not provide services after age
18. Adult alumni of the Casey Family Program had significantly lower 12-
month prevalence of mental disorders than public program alumni, includ-
ing major depression, anxiety disorders, and substance use disorders.

Effects of Family Poverty and Material Hardship

Family poverty and the economic strains associated with such events as
job loss frequently undermine family functioning. They are associated with
multiple negative behavioral outcomes among children in these families,
increase parental depression and spousal and parent—child conflict, and
undermine effective parenting (Knitzer, 2007). Research on interventions
related to these factors has produced three notable findings. First, economic
risk factors can be modified by government policies, and some experimental
studies have demonstrated that such modifications lead to a reduction in
emotional and behavioral problems in children (Huston, Duncan, et al.,
20035). Second, several studies have demonstrated that interventions directed
toward poor parents of young children as well as children’s early cogni-
tive development are associated with long-term improvement in multiple
mental, emotional, and behavioral problems and healthy accomplishment
of developmental tasks over several decades of follow-up (Olds, Henderson,
et al., 1998; Reynolds, Temple, et al., 2001). Third, evaluations of a few
programs have found that the mediators that account for these long-term
effects include early cognitive development and parental participation in
children’s education (Reynolds and Ou, 2003), along with strengthening of
healthy parenting practices (Epps and Huston, 2007).

Despite considerable evidence of the impact of poverty on child and
family well-being, experimental research that explores child outcomes
due to reducing poverty remains limited. Morris, Duncan, and Clark-
Kauffman (2005) analyzed two approaches with the potential to affect
family well-being based on seven randomized controlled trials. Four inter-
ventions involved income supplementation that provided incentives for
mothers to go to work, increasing family income while also protecting
government-provided benefits if the jobs were low-paying. Three other
interventions sought to motivate mothers to move from welfare to work
through mandates and penalties. The former interventions significantly
increased income, while the latter did not. Small but significant benefits of
the programs occurred among younger children, but small and significant
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detriments were reported for children who were transitioning into early
adolescence.

Casino Income and Poverty Reduction: Evidence from a
Natural Experiment

No existing trial has specifically assessed the impact of poverty reduc-
tion programs on MEB disorders among young people. However, a study
by Costello, Compton, and colleagues (2003) used a natural experimental
situation to provide evidence of the benefit of increasing family income in
reducing these disorders. Four years into a longitudinal study of a repre-
sentative sample of 1,420 children ages 9-13, 350 of whom were American
Indian, a casino was opened on the Indian reservation. Income from the
casino significantly reduced the percentage of American Indian families in
poverty, but did not affect the poverty rate among non-Indian families.
Across the eight years of the study, small but significant correlations were
seen between family income and the occurrence of psychiatric diagnosis
and the number of psychological symptoms in both Indian and non-Indian
children.

Costello, Compton, and colleagues (2003) also looked at changes in
symptoms of externalizing disorders (conduct disorder and oppositional
defiant disorder) and internalizing disorders (anxiety and depression) fol-
lowing the casino’s opening. Behavioral symptoms increased significantly
among children in families that remained poor as the children moved into
adolescence, but declined significantly over the same period for the Indian
children who were lifted out of poverty. Similarly, there was a significant
decline in the rates of internalizing symptoms for those lifted out of poverty
but not in persistently poor Indian children. Although many fewer non-
Indian families moved out of poverty, some did. The pattern of changes in
total psychological symptoms was the same as in the Indian children.

This study has the key features of a multiple-baseline design (Biglan,
Ary, et al., 2000); after baseline observations, some of the participants
received an “intervention” and others did not. Although the increases in
income were not assigned randomly to both Indian and non-Indian partici-
pants, it is difficult to imagine what other variable might have confounded
the change in economic fortunes that occurred for the Indian children.

Potential for Future Research on Poverty Reduction

Gershoff, Aber, and Raver (2003) identify multiple programs that could
improve families’ economic well-being: Medicaid, the earned income tax
credit, Temporary Assistance to Needy Families, food stamps, federal hous-
ing subsidies, the School Lunch Program, minimum wage policy, and WIC.
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The earned income tax credit provides incentives to work because it phases
out tax credits gradually as the worker’s income rises. In 2002 it lifted
4.9 million people (2.7 million children) out of poverty (Francis, 2009).

The impact of these policies and programs on family economic well-
being, family functioning, and mental, emotional, and behavioral outcomes
could be evaluated in randomized controlled trials. Such studies would
require theory-based hypotheses about the impact of poverty and economic
hardship on parental stress, depression, and parenting skills and children’s
internalizing and externalizing disorders. Developing studies to test these
hypotheses empirically should be a public health priority.

PREVENTION THROUGH SCHOOLS

Schools are second only to families in their potential to affect children’s
mental health. They can contribute to young people’s successful develop-
ment by providing nurturance and the opportunity to develop cooperative
social relations and social and psychological skills. Thus, it is natural that
a considerable number of preventive interventions have been developed for
delivery in schools, including preschool settings.

Most of these interventions have focused on preventing behavioral
problems and externalizing disorders or promoting positive child behav-
ior in school, although some positive results have been demonstrated on
internalizing disorders, such as depression. Other programs have focused
on school structural factors, such as the reward structure for prosocial
behavior or school-family relations. Preventive interventions begun early
in life may have comparatively stronger effects because of the malleability
of several developmentally central risk factors, such as family relationships,
peer interactions, cognitive development, and emotional regulation.

Early Childhood Interventions

Early Head Start

Early Head Start, launched in 1993, is a federally funded extension of
the Head Start Program (see below) targeting low-income pregnant women
and families with infants and toddlers.! Early Head Start programs vary
in the services provided but are designed to respond to local needs, with
a focus on supporting healthy child development through parenting and
family support.

A randomized controlled study (Love, Kisker, et al., 2002) involv-
ing 3,001 families at 17 sites nationwide indicated that at age 3, children

1See http://www.ehsnrc.org/AboutUs/ehs.htm.
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participating in Early Head Start scored significantly higher than those not
participating on the Mental Development Index of the Bayley Scales of
Infant Development, and fewer of them were in the “at risk” category on
this index. They had significantly larger vocabularies, significantly lower
levels of aggressive behavior, higher levels of sustained attention, greater
engagement with parents, and less negativity toward parents. Program
impact was generally larger among families that enrolled during pregnancy,
African American families, and those with a moderate number of risk fac-
tors. Families with four or five of the following risk factors did not benefit:
no high school education, single parent, teen parent, receiving public assis-
tance, and not employed or in school. Two years after program completion,
some of the program benefits had dissipated (positive effects on aggressive
behavior or negativity during play were not sustained), and additional
benefits emerged (including enrollment in formal education programs and
positive interactions in the home).

Preschool

Preschool education has been shown to have positive effects on the
language skills, literacy, and general cognitive ability of young children in
several evaluations of high-quality programs (Yoshikawa, Schindler, and
Caronongen, 2007). Two meta-analyses report overall positive outcomes of
preschool programs. In a review of 13 evaluations of state-funded preschool
programs for children ages 3-5, Gilliam and Zigler (2001) report improved
developmental competence. Although significant impact was limited to
kindergarten and first grade, some effects, including increased later school
attendance and decreased grade retention, were sustained for several years.
Only four of the evaluations assessed behavior problems; one of these
showed a significant long-term effect through fourth grade.

A second meta-analysis (Nelson, Westhues, and MacLeod, 2003) of
universal and indicated (high-risk) preschool prevention programs—many
of which included home visiting, parent training, or preschool education
components—found significant program effects on children’s cognitive func-
tioning (when assessed during preschool years), children’s social-emotional
functioning (during elementary school), and family functioning (during
elementary school). Effects on social-emotional functioning were sustained
even after children had finished high school.

Programs that provided preschool education had significantly greater
effects on children’s cognitive development than those that did not. Pre-
school children continued to do better in elementary school, but the differ-
ences were not significant. Programs with more child and family contact
also had significantly greater impact on both cognitive functioning during

Copyright © National Academy of Sciences. All rights reserved.



Preventing Mental, Emotional, and Behavioral Disorders Among Young People: Progress and Possibilities

180 PREVENTING MENTAL, EMOTIONAL, AND BEHAVIORAL DISORDERS

preschool years and family functioning when children were in elementary
school.

The Centers for Disease Control and Prevention’s (CDC’) Commu-
nity Preventive Services Task Force strongly recommends publicly funded,
center-based, comprehensive early childhood development programs for
low-income children ages 3-5. This recommendation is based on evidence of
the programs’ effectiveness in preventing developmental delay, as assessed
by improvements in grade retention and placement in special education
(Anderson, Shinn, et al., 2003).

Temple and Reynolds (2007) review the benefits of three comprehensive
early education programs: the Perry Preschool Program and the Carolina
Abecedarian project, both evaluated in randomized controlled trials, and
the Child-Parent Centers (CPC), which employed a comparison condition.
All three programs sought to improve educational attainment through a
focus on cognitive and language skills and use of small class sizes and well-
qualified teachers. The Perry Preschool Program and CPC included a parent
intervention, but the Carolina Abecedarian project did not.

All three programs conducted follow-up assessments into adulthood,
which included at least 87 percent of study participants. Important aca-
demic outcomes were found, including less use of special education services,
less grade retention (for two of the programs), higher grade completion,
a higher rate of high school graduation, and higher rates of college atten-
dance. Other program effects included less child maltreatment (in the only
program that assessed that outcome), fewer arrests by age 19 (two pro-
grams), higher rates of employment (in the two programs that assessed
this outcome), and higher monthly earnings (assessed by one program).
A study of adults who participated in the Abecedarian project also dem-
onstrated reduced levels of depressive symptoms (McLaughlin, Campbell,
et al., 2007). Temple and Reynolds (2007) conclude that the benefits of
these programs exceeded their costs. A meta-analysis by Aos, Lieb, and
colleagues (2004) of these and other early childhood education programs
draws a similar conclusion (see also Chapter 9).

Although Head Start has been cited by CDC as an example of a feasible
program that could diminish harm to young children from disadvantaged
environments (Anderson, Shinn, et al., 2003), few experimental evaluations
of the program have been conducted. Ludwig and Philips (2007) report
only one recent randomized controlled trial of the program (Puma, Bell, et
al., 2005) and one regression discontinuity design based on data from the
1970s and 1980s (Flay, Biglan, et al., 2005; Ludwig and Miller, 2007). Both
studies showed that Head Start has some benefit in improving children’s
cognitive functioning. The evidence from these studies, considered in the
context of other research on the value of early childhood education, points
to the likely value of universal access to Head Start for disadvantaged chil-
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dren. At the same time, given the magnitude of the program, the potential
value of conclusive evidence of its effect, and the availability of rigorous
experimental methods, it is surprising that more experimental evaluations
have not been conducted.

Several preschool classroom curricula are designed to improve teachers’
behavior management of classrooms by reducing child behavior problems
and strengthening children’s social skills or executive functioning (or both).
The Promoting Alternative Thinking Strategies (PATHS) curriculum (see
Box 6-7) is an example of a curriculum that has been tested in both pre-
school and elementary school settings.

Elementary, Middle, and Secondary School Interventions

Targeting Child Sexual Abuse

As mentioned earlier, child maltreatment, including sexual abuse, is a
potent risk factor for emotional and behavioral problems. Davis and Gidycz
(2000) report on a meta-analysis of school-based programs aimed at teach-
ing children to avoid and report sexual abuse. These programs led to sig-
nificant improvement in child knowledge and skills related to sexual abuse
prevention. The most effective programs included four or more sessions,
active participant involvement (such as role play), and behavioral skills
training. However, none of the studies examined effects on the prevalence
of abuse, and it is difficult to draw conclusions about potential downstream
effects of these programs on the risk for MEB disorders.

Targeting Problem Behaviors, Aggression, Violence, and Substance Abuse

Many of the target risk factors of preventive interventions are inter-
related. In early elementary school, for example, both aggressive and with-
drawn behaviors can co-occur, imparting much higher risk than aggressive
behavior alone (Kellam, Brown, et al., 1983), and both risk factors are
independently linked to concurrent and successive problems in concentra-
tion, attention, and poor achievement. Depressive symptoms in this period
are also associated with poor achievement (Kellam, Werthamer-Larsson, et
al., 1991). Externalizing behavior across different social fields and deviant
peer group contact in middle school predict later juvenile arrest and drug
use, and much higher levels of risky sexual behavior are seen among those
with both internalizing and externalizing problems (Dishion, 2000). The
life course of those with multiple problem behaviors is especially negatively
affected (Biglan, Brennan, et al., 2004).

A variety of school-based interventions have been designed to address
risk and protective factors associated with violence, aggression, antisocial
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BOX 6-7
Promoting Alternative Thinking Strategies:
A Preschool and Elementary School Curriculum

Promoting Alternative Thinking Strategies (PATHS) teaches elementary and
preschool children about emotion, self-control, and problem solving. A series
of evaluations of randomized controlled trials have reported program benefits
for children. The PATHS curriculum (Kusche and Greenberg, 1994) has varied
across studies as a function of the age of children, their abilities, and curriculum
opportunities.

Greenberg, Kusche, and colleagues (1995) report on a randomized controlled
trial in which four elementary schools and 14 special education classrooms were
randomly assigned to deliver or not deliver the curriculum to students in grades
2 and 3. The school-year curriculum consisted of 60 lessons on emotional and
interpersonal understanding, including identifying and appreciating various affec-
tive states, and how to control emotions. A Control Signals Poster, modeled after
a stop sign with red, yellow, and green lights, taught students emotional control
and problem solving in difficult social situations. Students learned to stop and try
to calm themselves and think about how to handle the situation, how to implement
their plan, and how to evaluate their conduct.

Greenberg, Kusche, and colleagues (1995) found that PATHS increased the
students’ ability to understand and articulate emotions. Special education students
had a greater understanding of other people’s ability to hide their feelings and the
fact that feelings can change.

In a randomized wait-list controlled trial of a version of PATHS with deaf
children in elementary grades, Greenberg and Kusche (1998) found that PATHS
students performed significantly better on a number of cognitive, social, and emo-
tional measures. Kam, Greenberg, and Kusche (2004) report on a randomized
controlled trial of PATHS in which 18 special education classrooms were assigned
to either the intervention or the control. Students received the intervention when
they were in first or second grade and completed assessments annually for the
following three years. Those who received the program had significantly fewer
externalizing and internalizing problems than control students, as well as a greater
decrease in depression.

PATHS has also been evaluated as a universal intervention in the Fast Track
study of the prevention of antisocial behavior. First grade students in schools (378
classrooms) in high-crime neighborhoods in four regions of the United States
were randomized to receive or not receive a 57-lesson version of PATHS. Peer
sociometric data indicated that PATHS classrooms had lower levels of aggression
and hyperactive behavior and a more positive atmosphere, but they did not differ
on any teacher ratings of classroom behavior (Conduct Problems Prevention
Research Group, 1999b).
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behavior, and substance use, primarily in middle school group settings (see
Chapter 7 for discussion of programs that specifically target substance use
and abuse). Many of these interventions involve social skills training using
cognitive components that alter perception and attributions or a curriculum
designed to change behaviors to improve social relationships or promote
nonresponse to provocative situations. Universal interventions are often
designed to affect school structure; improve classroom management; or
improve students’ relationships, self-awareness, or decision-making skills.
Selective and indicated interventions tend to focus on skill development.

A growing body of research shows that many negative outcomes,
such as psychopathology, substance abuse, delinquency, and school fail-
ure, have overlapping risk factors and a significant degree of comorbidity
(Feinberg, Ridenour, and Greenberg, 2007). Emerging evidence suggests
that some programs have positive effects on several of these outcomes
(Wilson, Gottfredson, and Najaka, 2001). Numerous meta-analyses of
school-based preventive interventions have been conducted, varying in the
specific types of programs included, the age range of the interventions, and
the target problems. All have reviewed one or more outcomes related to
antisocial behavior, violence and aggression, or substance abuse and found
significant but small to modest effects on measured outcomes. Although
both universal (Centers for Disease Control and Prevention, 2007; Hahn,
Fuqua-Whitley, et al., 2007) and selective/indicated interventions show
positive effects, effect sizes tend to be greatest for high-risk groups (Wilson
and Lipsey, 2006b, 2007; Beelman and Losel, 2006; Mytton, DiGuiseppi,
et al., 2006; Wilson, Lipsey, and Derzon, 2003; Wilson, Gottfredson, and
Najaka, 2001), and greater for improvements in social competence and
antisocial behavior than in substance abuse.

Meta-analyses provide support for the positive effects of behavioral
interventions (Wilson and Lipsey, 2007; Mytton, DiGuiseppi, et al., 2006;
Wilson, Gottfredson, and Najaka, 2001) as well as cognitively oriented
interventions (Wilson and Lipsey, 2006a, 2006b). There is some indica-
tion that programs combining behavioral and cognitive aspects can impact
multiple outcomes, specifically social competence and antisocial behavior
(Beelmann and Losel, 2006). Wilson, Lipsey, and Derzon (2003) found
significant effects of school-based programs on aggressive behavior. Wilson
and Lipsey (2007) conclude that program effects have practical as well as
statistical significance and forecast that such programs would lead to a 25-
33 percent reduction in the base rate of aggressive problems in an average
school.

Few programs to date have focused on classroom or behavior man-
agement. A meta-analysis that included two such programs found them to
have a sizable impact on delinquency (Wilson, Gottfredson, and Najaka,
2001). There is strong evidence for the long-term effects of at least
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BOX 6-8
The Good Behavior Game:
An Elementary School Universal Intervention
Targeting Classroom Behavior

The Good Behavior Game (GBG) is a simple universal program to reinforce
appropriate social and classroom behavior in elementary school. The theory of the
program is that reducing early aggressive behavior will change the developmental
trajectory leading to multiple problems in later life. Classrooms are divided into
teams, and each team can win rewards if the entire team is “on task” (e.g., fewer
than a specified number of rule violations during the game period) or otherwise
acting in accordance with previously stated teacher expectations. Rewards include
extra free time, stars on charts, and special team privileges.

The GBG has been tested in multiple trials, including some that measured long-
term results. A review by Embry (2002) emphasizes the strength of the evidence
and concludes that the GBG (1) dramatically reduced disruptive behavior and
increased academic engaged time, and (2) had effects that have been replicated
across elementary school grades, among preschoolers, and in other countries.

Kellam and colleagues (Kellam, Werthamer-Larsson, et al., 1991; Kellam,
Rebok, et al., 1994) evaluated the long-term impact of the GBG in a randomized
controlled trial with 19 Baltimore schools that compared the program with a test of
mastery learning among first graders (Block, 1984) and usual practice. The GBG
reduced aggressive and disruptive behavior during first grade (Dolan, Kellam, et
al., 1993; Kellam, Rebok, et al., 1994; Rebok, Hawkins, et al., 1996; Kellam, Ling,
et al., 1998). By middle school, recipients of the GBG had lower rates of smoking
(Kellam and Anthony, 1998), and those who had initially been aggressive had
experienced less growth in aggressive behavior (Muthén, Brown, et al., 2002).

Petras, Kellam, et al. (2008) used latent class analysis to assess the long-term
(at ages 19-21) impact of the GBG on aggressive male behavior. The program
significantly reduced the likelihood that persistently highly aggressive boys would
receive a diagnosis of antisocial personality disorder as a young adult. It also pre-
vented suicidal ideation and suicide attempts (Wilcox, Kellam, et al., 2008). Other
analyses of outcomes at ages 19-21 showed that the GBG significantly reduced
the risk of alcohol or illicit drug abuse or dependence (Kellam, Brown, et al., 2008)
and use of mental health and drug services (Poduska, Kellam, et al., 2008); there
were no effects on anxiety and depression.

Aos, Lieb, and colleagues (2004) report that the benefits of the GBG exceed
its costs.

one classroom intervention, the Good Behavior Game (see Box 6-8), on
aggression and mental health and substance abuse-related outcomes,
particularly among boys.

Preventive interventions can also have a positive effect on academic
outcomes, although few studies have measured this outcome (Hoagwood,
Olin, et al., 2007; Durlak, Weissberg, et al., 2007). A meta-analysis of
programs that include academic achievement as an outcome concluded that
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the effects of social and emotional learning programs were equivalent to a
10 percent point gain in test performance (Durlak, Weissberg, et al., 2007).
Students participating in the program also demonstrated improvements in
school attendance, school discipline, and grades. Hoagwood, Olin, et al.
(2007) found similar results in a review of school-based interventions that
targeted psychological problems, with 15 of 24 studies showing benefits for
both psychological functioning and academic performance. However, the
academic effects were modest and often short-lived.

Reviews of violence prevention initiatives support their efficacy in
reducing violence and aggressive behavior (Centers for Disease Control and
Prevention, 2007; Hahn, Fuqua-Whitley, et al., 2007). Based on a system-
atic review and meta-analysis of 53 universal prevention interventions, the
CDC Task Force on Community Preventive Services recommends the use
of universal school-based programs for preventing violence and improving
behaviors in school. The effects of the reviewed programs were generally
greater among preschool and elementary school-age children (Centers for
Disease Control and Prevention, 2007).

A recent report by the surgeon general disputes the myth that nothing
works with respect to treating or preventing violent behavior (U.S. Public
Health Service, 2001c). The report identifies 7 model and 21 promising
programs, primarily school-based, for preventing either violence or risk
factors for violence.?

The Center for the Study and Prevention of Violence applies a rigorous
set of criteria (experimental design, effect size, replication capacity, sustain-
ability) to identify programs effective in reducing adolescent violent crime,
aggression, violence, or substance abuse. The center has identified 11 model
programs and 17 promising programs,’ several of which are highlighted
in this and the next chapter. Most have demonstrated positive effects on
multiple problem outcomes.

Combined School and Family Interventions in Elementary School

A number of interventions that combine multiple types of programs
(e.g., parenting and schools) or multiple levels (e.g., universal and selective)
are beginning to emerge, primarily in elementary schools. The Incredible
Years Program (see Box 6-2) combines parent and school interventions and
has been tested in both preschool and elementary settings.

In some cases, integrated efforts have included a family or school-based

2See http://www.surgeongeneral.gov/library/youthviolence/toc.html.

3See http://www.colorado.edu/cspv/blueprints. Other recommended school-based programs
not highlighted in these chapters listed on this site include the Olweus Bullying Prevention
Program and the I Can Problem Solve Program.
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BOX 6-9
Fast Track:
A Comprehensive, Long-Term, Multilevel Intervention
for Students at High Risk of Antisocial Behavior

Fast Track is a multisite randomized controlled trial of a comprehensive and
extended intervention to prevent antisocial behavior (Conduct Problems Research
Group, 1999a, 1999b). Schools in Washington State, North Carolina, Tennessee,
and rural Pennsylvania were chosen to participate because they had high rates
of crime and poverty in their neighborhoods. Schools at each site were matched
on demographics and randomized to the intervention or a usual care control con-
dition. Three successive cohorts of kindergarten students in these schools were
screened for teacher-rated conduct problems. Those who scored among the top
40 percent were further screened using parent ratings of behavior problems. The
standardized sum of these scores was used to select a sample of 446 control
children and 445 intervention children who scored highest in conduct problems.

The intervention continued through 10th grade. In the younger grades, it
included parenting behavior management training, social and cognitive skills
training for students, tutoring in reading, and home visiting. In 5th and 6th grades
there was increased focus on monitoring and limit setting. In 7th and 8th grades,
students received lessons on identity and vocational goal setting.

During 7th and 10th grades, assessments occurred three times a year, and
further individualized interventions were implemented with each youth, based on
his or her behavior and needs. The children and their families were also exposed
to the PATHS program (see Box 6-7).

The Conduct Problems Research Group (2007) reports the effects of the
intervention as of 9th grade, primary among which was less antisocial behavior
for the intervention students. There were no main effects on the incidence of
diagnoses of conduct disorder, oppositional defiant disorder, or attention deficit
hyperactivity disorder (ADHD). Among the highest-risk youth who received
the intervention, only 5 percent received a conduct disorder diagnosis, while
21 percent received it in the usual care condition (the rate was 4 percent in the
normative sample). The rate of ADHD diagnosis was also significantly lower
in the high-risk intervention sample than in the high-risk usual care sample. It
is likely that providing this intervention only to high-risk children would have a
favorable benefit-to-cost ratio.

intervention that has already demonstrated positive effects separately. For
example, the Linking Interests of Families and Teachers (LIFT) project
incorporated behavioral parent skills training and a variant of the Good
Behavior Game, with preventive effects sustained at three-year follow-up
(Eddy, Reid, and Fetrow, 2000). The Fast Track project (see Box 6-9) incor-
porates PATHS as one part of a comprehensive, long-term intervention with
universal, selective, and indicated components. The long-term effects of Fast
Track were most significant for the highest-risk participants.
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The Seattle Social Development project, a universal quasi-experimental
intervention in the elementary grades, was designed to reduce risk and build
protective strengths in schools, families, and children themselves. Long-term
follow-up revealed multiple positive effects on mental health, functioning in
school and work, and sexual health 15 years after the intervention ended
(Hawkins, Kosterman, et al., 2005, 2008).

COMMUNITY INTERVENTIONS

Preventive interventions in communities generally have two features.
First, they target the prevention of an outcome in an entire population in
the community, such as tobacco use among adolescents. Community inter-
vention research provides a target of manageable size for testing whether
such population-wide effects can be achieved. Second, these interventions
target multiple influences on the behavior of interest, often through multiple
channels. Community interventions are attractive because they can encom-
pass all major influences on a behavior.

Most experimental evaluations of community interventions involve
the prevention of adolescent use of tobacco, alcohol, or other drugs. These
studies are discussed in the substance use section of Chapter 7, which
focuses on disorder-specific prevention approaches.

Flay, Graumlich, and colleagues (2004) evaluated one comprehensive
community intervention and a social skills curriculum for preventing mul-
tiple problems among early adolescents. A total of 12 poor predominantly
African American schools in Chicago were randomly assigned to receive
the social skills curriculum, a school/community intervention, or a health
education control condition. The social skills curriculum was especially
designed for African American young people. The school/community inter-
vention added several elements to the social skills curriculum: (1) in-service
training of school staff; (2) a local task force to develop policies, conduct
schoolwide fairs, seek funds for the school, and conduct field trips for par-
ents and children; and (3) parent training workshops. Both the social skills
curriculum and the school/community intervention significantly reduced
the rate of increase in violent behavior, provoking behavior, school delin-
quency, drug use, and recent sexual intercourse and condom use among
boys compared with the control condition. The school/community inter-
ventions were significantly more effective than the social skills intervention
on a combined behavioral measure. Girls, who generally had lower rates of
problem behavior, were not affected by the program. A subsequent analysis
showed that the effects were due to changes in the boys who were at high-
est risk (Segawa, Ngwe, et al., 2005).

Much remains to be learned about how to mount effective interven-
tions in entire communities. The predominance of the single-problem focus
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on substance use in existing evaluations of community interventions high-
lights a significant gap in the field given that community-wide interven-
tions, including those that incorporate components targeting families and
schools, have the potential to address a wider set of common risk factors
comprehensively. Communities That Care, a system to help communities
identify and prioritize risk factors and implement tested interventions that
address those factors, is being tested in a randomized trial with positive
initial results (see Box 11-1).

The media and the Internet are emerging as means to reach local com-
munities beyond schools and families, as well as the broader community,
more widely. Their extensive use by today’s young people makes develop-
ment and testing of evidence-based promotion and prevention interventions
using these venues particularly attractive. For example, Triple P (see Box
6-3) has had some positive results in communicating information about
parenting via the media. If effective media-based interventions were avail-
able, they could be especially valuable in cases in which the local health
care system has not allocated resources for preventive services, or the com-
munity, school, workplace, or family unit has chosen not to participate in
preventive programs. There are early indications that interventions pro-
vided on CD-ROM can be effective at reducing risk of alcohol use, drug
use, and violence (Schinke, Schwinn, et al., 2004; Schinke, Di Noia, and
Galssman, 2004).

A series of creative studies has demonstrated the wide reach and effec-
tiveness of entertainment media approaches. One of the pioneers in this
area is Miguel Sabido (Singhal, Cody, et al., 2003). Using social-cognitive
techniques developed by Albert Bandura (2006), Sabido has documented
significant impact of these approaches in Mexico on such practices as the
utilization of national literacy resources and family planning. The latter was
measured by documenting the use of contraceptives, which showed annual
increases of 4 percent and 7 percent, respectively, in the two years preceding
the airing of a television serial novel (telenovela) addressing family planning
and 23 percent in the year the program was aired.

Studies of the impact of electronic media (such as television, computer-
assisted interventions, and websites) on other health-related behaviors have
also found positive effects in such areas as cognitive-behavioral mood
management skills (Mufoz, Glish, et al., 1982), mental health interven-
tions (Marks, Cavanagh, and Gega, 2007; Barak, Hen, et al., 2008), and
smoking cessation (Mufioz, Lenert, et al., 2006). The National Institute for
Health and Clinical Excellence in the United Kingdom has approved two
computerized cognitive-behavioral therapy interventions for depression and
panic/phobia disorders (Christensen and Griffiths, 2002).# The Psychosocial

4See http://www.nice.org.uk/TA97.
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Intervention Development Workgroup of the National Institute of Mental
Health has recommended the development and testing of Internet-based
preventive interventions focused on many disorders and many languages
(Hollon, Murioz, et al., 2002). The potential of media-based interventions
for the prevention of MEB disorders warrants additional research.

CONCLUDING COMMENTS

Meta-analyses and numerous randomized controlled trials have dem-
onstrated strong empirical support for interventions aimed at improving
parenting and family functioning. Interventions focused on reducing aggres-
sive behavior, avoiding substance use, reducing HIV risk, securing perma-
nent foster care placement, and dealing with difficult family situations such
as divorce have all produced beneficial effects. The interventions emphasize
improving communication; promoting positive parenting techniques, such
as parents’ supportive behaviors toward their children; reducing the use
of harsh discipline practices; and increasing parental monitoring and limit
setting. Many interventions have demonstrated effects on multiple problem
behaviors, shown positive effects in both prevention and treatment con-
texts, and produced lasting effects.

Generic efforts to improve parenting skills in families with children
and early adolescents could have benefits in preventing a range of problem
behaviors, particularly externalizing behaviors. This possibility deserves
more exploration through assessment of the impact of family interventions
on the entire range of child and adolescent problems.

Substantial development of empirically validated school-based pro-
grams that can reduce risk for MEB disorders in young people has also
occurred. Many of these interventions focus on promoting positive child
behavior or preventing behavior problems, with some positive results tar-
geting MEB disorders more specifically. Interventions are often designed
to address risk and protective factors associated with violence, aggression,
and substance use. Many tend to focus on skill development to improve
students’ relationships, self-awareness, and decision-making skills. Some
programs have also focused on school structural factors, teacher classroom
management, or school-family relations.

Universal, selected, and indicated interventions have been developed for
both school and family settings, with some programs including multilevel
interventions. Studies have shown differential results in terms of effective-
ness with different risk groups. There are some indications that interven-
tions provided on a CD-ROM can be effective at reducing risk of alcohol
use, particularly with parent involvement (Schinke, Schwinn, et al., 2004).
Some studies have demonstrated better results for higher-risk groups, while
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others have shown positive effects overall but reduced benefits for groups
with multiple risk factors.

Several interventions highlighted in this chapter have been tested in
two or more randomized controlled trials and in evaluations by researchers
other than the developers of the interventions. Evidence has been found for
long-term results with different populations. Many other promising inter-
ventions have not yet been subjected to this level of testing.

Given the convergence of evidence related to the positive effects of
interventions aimed at improving family functioning and family support,
the committee concludes that this area warrants both concerted dissemi-
nation and continued research. Some factors, such as poverty, that have
notable effects on multiple disorders but have not been subjected to much
empirical research merit rigorous evaluation.

Similarly, the evidence of positive effects from school-based interven-
tions points to the considerable potential—with the support of continued
evaluation and implementation research in collaboration with educators—of
prevention practices in schools aimed at increasing the resilience of children
and reducing the risk for MEB disorders. Also promising are interventions
at the level of communities, including local community interventions, as
well as mass media and Internet interventions, and approaches targeting
policies, which warrant continued and rigorous research.
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Prevention of Specific Disorders
and Promotion of Mental Health

he preceding chapter focused on preventive interventions that target

change in the systems that most influence the cognitive, emotional,

and behavioral development of young people: the family, schools,
and the community. This chapter explores available preventive interven-
tions that are targeted at specific mental, emotional, and behavioral (MEB)
disorders. Many of these are designed to address the specific risk and pro-
tective factors associated with those disorders, although some also target
risk factors that are common to multiple disorders.

The disorders targeted by preventive interventions tend to emerge at
different development stages; for example, anxiety begins to emerge at a
relatively young age, whereas schizophrenia tends to emerge closer to ado-
lescence and young adulthood. Depression, eating disorders, and substance
use and abuse tend to become a significant problem in the middle and high
school years. The chapter organizes discussion of disorder-specific interven-
tions in terms of the order in which they tend to appear in the develop-
mental course of young people’s lives. Many of the interventions discussed
in the previous chapter include among their outcomes improvements in
one or more disorders, particularly externalizing disorders (e.g., substance
abuse, conduct disorder, attention deficit hyperactivity disorder [ADHD])
(see Box II-1). Those results are not repeated here. Similarly, other low-
frequency disorders for which little preventive literature is available, such
as bipolar disorder, autism spectrum disorder, and pervasive developmental
disorders, are not discussed.

The chapter also includes interventions targeted at mental health pro-
motion, including strategies related to fostering positive development among
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children and adolescents and to modifying lifestyle factors that have been
associated with a range of MEB disorders. The programs described here
are delivered across mental health, physical health, and school settings and
have involved intervention directly with children, with parents, and with
the whole family. The chapter closes with conclusions and recommenda-
tions based on the evidence presented in both Chapter 6 and Chapter 7.

PREVENTION OF SPECIFIC DISORDERS

Prevention of Anxiety

Anxiety symptoms and disorders typically emerge in childhood (see
Chapter 2); lifetime rates of anxiety disorders by adolescence may be as high
as 27 percent (Costello, Egger, and Angold, 2005). Anxiety disorders typi-
cally precede depression and may contribute to its development (Wittchen,
Beesdo, et al., 2004). Although a number of studies have shown the effec-
tiveness of cognitive-behavioral therapy (CBT) in treating anxiety disorders
in children and adolescents (Barrett, 1998; Kendall, 1994; Kendall, Safford,
et al., 2004; Manassis, Mendlowitz, et al., 2002; Mendlowitz, Manassis, et
al., 1999), and there is some evidence of the benefits of anxiety prevention
for college-age individuals with anxiety symptoms (Schmidt, Eggleston, et
al., 2007; Seligman, Schulman, et al., 1999), relatively little research has
been done on the prevention of these disorders. However, Bienvenu and
Ginsburg (2007) recently reviewed evaluations of anxiety preventive inter-
ventions, most of which were conducted in Australia. All of the interven-
tions are variants of CBT applied to prevention, and most involve parents
in some way.

Rapee (2002) and Rapee, Kennedy, et al. (2005) report a selective
intervention for 3- to 5-year-olds whose behavior was inhibited according
to parent and child reports and a behavioral assessment. Parents were ran-
domly assigned to a no-intervention control condition or to an intervention
involving six 9-minute group sessions that taught them how to practice
gradual exposure and techniques for dealing with different situations, such
as entering school. At 12-month follow-up, the intervention group children
had a significantly lower prevalence of anxiety disorders, although there
was no effect on parental or maternal ratings of inhibition or inhibition as
assessed through behavioral testing.

Barrett and colleagues conducted several studies of universal interven-
tions to prevent anxiety problems among children and adolescents (Barrett,
Lock, and Farrell, 2005; Barrett and Turner, 2001). The interventions con-
sist of 10-12 classroom sessions and 4 parent sessions guided by a frame-
work called FRIENDS: Feeling worried; Relax and feel good; Inner helpful
thoughts; Explore plans; Nice work, reward yourself; Don’t forget to prac-
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tice; and Stay calm for life (Barrett, Lowry-Webster, and Turner, 2000).
Barrett and Turner (2001) randomized 489 children ages 10-12 to one of
three conditions: (1) usual care, (2) the program led by a teacher, or (3) the
program led by a psychologist. Those assigned to the active interventions
had significantly fewer anxiety symptoms at the end of the intervention. In
other studies, the program reduced the proportion of 10- to 13-year-olds
who were at risk for anxiety problems (Lowry-Webster, Barrett, and Dadds,
2001) and at 12-month follow-up had significantly lowered anxiety among
sixth and ninth grade students (Barrett, Lock, and Farrell, 2005). There was
some evidence that the intervention produced greater reductions than the
control condition for the high- and moderate-risk groups (Barrett, Lock,
and Farrell, 2005).

Dadds, Spence, and colleagues (1997) evaluated an indicated interven-
tion for 7- to 14-year-olds who had anxiety symptoms or who met criteria
for an anxiety disorder but did not have severe problems. The interven-
tion followed Kendall’s FEAR strategy: Feeling good by learning to relax,
Expecting good things to happen, Actions to take in facing up to fear stim-
uli, and Rewarding oneself for efforts to overcome fear or worry (Kendall,
1994; Bienvenu and Ginsburg, 2007). The intervention was provided to
young people in 10 weekly group sessions; three sessions were provided to
help parents learn to manage their own anxiety and to model and encour-
age their children’s use of the strategies. Six months after the intervention,
young people in the intervention group had significantly fewer anxiety
disorders than controls (16 compared with 54 percent). The difference was
not significant at one-year follow-up, but it was at two-year follow-up (20
compared with 39 percent).

Schmidt, Eggleston, and colleagues (2007) report on a randomized
trial of a selective intervention predicated on evidence that sensitivity to
anxiety—the fear people have of having anxiety symptoms—is a predictor
of the development of anxiety problems. Participants who were high in
anxiety sensitivity were randomized to a brief intervention that taught about
the symptoms of anxiety and the fact that they are not harmful. Participants
were recruited from a university, the community, and local schools, with an
average age of 19.3 years. Compared with the no-intervention group, par-
ticipants had reduced concerns about the physical and social consequences
of anxiety by the end of the program, although the effect was not main-
tained at follow-up. Intervention participants were also significantly more
comfortable than control participants when exposed to a CO, challenge
that elicits anxiety, and significantly fewer had developed anxiety disorders
one to two years after the intervention.

Seligman, Schulman, and colleagues (1999) used a randomized design
to test an intervention consisting of 10 two-hour group sessions with 231
university students selected on the basis of their pessimistic views compared
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with controls. The sessions focused on changing cognitions, for example,
replacing automatic negative thoughts with more constructive ones. At
three-year follow-up, participants had experienced significantly fewer epi-
sodes of generalized anxiety disorder and fewer moderate (but not severe)
depressive episodes than controls.

Although the preventive interventions for anxiety disorders evaluated
to date are all based on CBT approaches, recent research suggests that
these approaches may not be optimal (Biglan, Hayes, and Pistorello, 2008).
Growing evidence suggests greater effectiveness for acceptance-based inter-
ventions (Hayes, 2004; Hayes, Luoma, et al., 2006), which teach people to
accept anxiety as a normal part of living a value-focused life. Support for
this approach also comes from evidence that efforts to control unwanted
thoughts and feelings may exacerbate them (e.g., Wegner, 1992, 1994).
Additional research is needed to develop and evaluate preventive interven-
tions based on acceptance-based approaches and to determine the effective-
ness of these approaches relative to traditional CBT.

Prevention of Posttraumatic Stress Disorder (PTSD)

Although it appears plausible that providing some sort of counseling to
all trauma victims could prevent PTSD, empirical research has not shown
this to be the case. Critical incident stress debriefing (CISD) is a technique
widely used to prevent adverse reactions to trauma. As soon as possible
after the traumatic event, victims are encouraged to discuss the details of
their experience, their emotional reactions, any actions they have taken, and
any symptoms they have experienced. They are reassured that their reac-
tions are normal, told of adverse reactions that are typical, and encouraged
to resume usual activities. The intervener tries to assess whether any adverse
reactions have occurred and, if so, refers the person for further assistance.
Typically there is a follow-up contact with the victim. Recent research
found that CISD is ineffective and possibly harmful (American Psychiatric
Association, 2004). A meta-analysis found no benefit from its use and sug-
gested a detrimental effect compared with no intervention or minimal help
(van Emmerik, Kamphuis, et al., 2002).

In contrast, randomized controlled trials of CBT for individuals who
are symptomatic in the weeks after a trauma reveal significant efficacy
(Boris, Ou, and Singh, 2005). Some evidence suggests that this includes
children (Chemtob, Nakashima, and Hamada, 2002).

In a quasi-randomized controlled trial, Berger, Pat-Horenczyk, and
Gelkopf (2007) evaluated a school-based intervention consisting of an
eight-session structured program designed to prevent and reduce children’s
stress-related symptoms, including PTSD. Compared with the wait-list
controls, the study group reported significant improvement on all measures.
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Finally, there is some evidence that adolescents who maintain their routines
have less posttraumatic stress (Pat-Horenczyk, Schiff, and Doppelt, 2006), a
finding consistent with other findings that catastrophizing puts individuals
at risk for developing PTSD (Bryant and Guthrie, 2005).

Prevention of Depression

In 1994, when the Institute of Medicine (IOM) report Reducing Risks
for Mental Disorders: Frontiers for Preventive Intervention Research was
released, available trials of interventions targeting depression were able
to demonstrate only a reduction in symptoms (Mufioz and Ying, 1993).
Since that time, methods have been developed for consistently identifying
individuals at significant risk of experiencing depression within the next
year, and some trials have demonstrated a reduction in the incidence of
major depressive episodes, particularly among those at high risk (Mufioz,
Le, et al., 2008). Of the trials that have shown a significant reduction in
new episodes, all have focused either on high-risk adolescents (Clarke,
Hawkins, et al., 1995; Clarke, Hornbrook, et al., 2001; Young, Mufson,
and Davies, 2006) or pregnant women (Elliott, Leverton, et al., 2000;
Zlotnick, Johnson, et al., 2001; Zlotnick, Miller, et al., 2006), and at least
one intervention prevented episodes among those who had prior episodes
(Clarke, Hornbrook, et al., 2001). On the basis of these advances, Barrera,
Torres, and Mufioz (2007) assert that prevention of depression is a fea-
sible goal for the 21st century, with the promise of being able to reduce
incidence by as much as half.

Preventive Interventions for Children and Adolescents

Recent meta-analyses have concluded that interventions to prevent
depression can reduce both the number of new cases in adolescents (Cuijpers,
van Straten, et al., 2008) and depressive symptomatology among children
and youth (Horowitz and Garber, 2006). In a review that included seven
trials targeting adolescents, Cuijpers and colleagues (2008) report that pre-
ventive interventions for adolescents can reduce the incidence of depressive
disorders by 23 percent. They caution, however, that since the follow-up
period in most studies did not exceed two years, the projects may have
delayed onset rather than incidence. Both meta-analyses showed slightly
higher effect sizes for selective and indicated interventions, although the
number of universal interventions was very small.

Significant benefit has been reported for preventive interventions for
reducing depressive symptoms in children and adolescents, with small to
modest effect sizes (Horowitz and Garber, 2006; Jané-Llopis, Hosman, et
al., 2003). In a systematic review of preventive interventions with children
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and adolescents, Merry and Spence (2007) highlight several promising
approaches. However, they also describe failed attempts to repeat results
in real-world school and primary care settings, limited follow-up periods,
and methodological flaws, and they conclude that there is not yet sufficient
evidence of effectiveness for preventive interventions for depression. In
an analysis of the high-quality studies reviewed by Horowitz and Garber
(2006), Gladstone and Beardslee (in press) demonstrate that although
symptom reduction, a powerful goal in itself, is possible, very few studies
of adolescents have examined actual reduction in new episodes of major
depression, the work of Clarke and colleagues cited above being the notable
exception. They emphasize that future studies should examine prevention
of episodes as well as reductions in symptomatology.

In the committee’s judgment, the balance of evidence suggests that
some interventions can significantly reduce the symptomatology and inci-
dence of depression. The potential to increase the sample sizes and reach of
interventions has been highlighted by work done to adapt behavioral inter-
ventions to a range of settings and cultural groups, including conducting
worldwide randomized controlled trials via the Internet (Mufioz, Lenart,
et al., 2006).

The Clarke Cognitive-Behavioral Prevention Intervention (see Box 7-1),
an indicated program targeting adolescents at risk for future depression, has
successfully prevented episodes of major depression in several randomized
trials. A recent replication indicated that it is not as effective for adolescents
with a depressed parent (Garber, Clarke, et al., 2007). The Penn Resil-
iency Program (PRP) (see Box 7-2), a school-based group intervention that
teaches cognitive-behavioral and social problem-solving skills to prevent the
onset of clinical depression, has also had promising results.

Preventive Interventions for Families with Depressed Parents

Children of parents with depression and related difficulties have a sub-
stantially higher rate of depression than their counterparts in homes with
no mental illness (Beardslee and Podorefsky, 1988; Hammen and Brennan,
2003; Lewinsohn and Esau, 2002; Beardslee, Versage, and Gladstone,
1998; Weissman, Wickramaratne, et al., 2006). They are also at risk for a
variety of other difficulties in such areas as school performance and inter-
personal relationships (Goodman and Gotlib, 1999). Beardslee and col-
leagues developed two public health preventive interventions (see Box 7-3)
specifically aimed at providing information and assistance in parenting to
children of depressed parents, both of which have shown positive results in
multiple randomized trials.

Copyright © National Academy of Sciences. All rights reserved.



Preventing Mental, Emotional, and Behavioral Disorders Among Young People: Progress and Possibilities

PREVENTION OF SPECIFIC DISORDERS 197

BOX 7-1
Clarke Cognitive-Behavioral Prevention Intervention Program:
A Promising Indicated Intervention to Prevent Depression

The Clarke Cognitive-Behavioral Prevention Intervention, a 15-session group
cognitive-behavioral intervention focused on coping with stress, is modeled after
an effective cognitive-behavioral treatment for depression. The first randomized
trial targeted adolescents with elevated depressive symptoms and was delivered
in schools. At one-year follow-up, intervention participants had a much lower inci-
dence of major depressive disorder or dysthymia (14.5 percent) than participants
in the usual care control group (25.7 percent) (Clarke, Hawkins, et al., 1995). A
second trial broadened the definition of high-risk adolescents to include parental
depression and subsyndromal symptoms and recruited 95 adolescents from a
health maintenance organization rather than from classrooms (Clarke, Hornbrook,
et al., 2001). At 15-month follow-up, participants in the experimental condition
showed a much lower rate of major depressive episodes (9.3 percent) than those
in the usual care condition (28.8 percent) (p = .003). These results were recently
replicated in a four-site randomized trial involving 316 at-risk youths (Garber,
Clarke, et al., 2007, in press). Parental depression at the beginning of the inter-
vention significantly moderated the effect, however; thus adolescents who had a
parent with current depression did not experience a significant reduction in rates
of incident depression versus those receiving usual care. Further follow-up of this
sample is under way.

PREVENTION OF SUBSTANCE USE AND ABUSE

School-Based Approaches

Many of the interventions discussed in Chapter 6 have had effects on
outcomes related to substance abuse. Additional intervention strategies spe-
cifically targeting prevention of substance abuse are discussed here. School-
based programs with this focus emerge primarily in the middle school years,
when initial risk for use is greatest.

Cuijpers (2002) reviewed three meta-analyses of classroom-based sub-
stance abuse prevention programs (Rooney and Murray, 1996; Tobler,
Roona, et al., 2000; White and Pitts, 1998) and a set of studies that ana-
lyzed mediators of the effects of these programs. Their synthesis led to six
conclusions about effective programs. First, programs that involve interac-
tions among participants and encourage them to learn drug refusal skills
are more effective than noninteractive programs. Second, interventions that
focus on direct and indirect (e.g., media) influences on use of drugs appear
to be more effective than those that do not focus on social influences.
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BOX 7-2
Penn Resiliency Program:
A Promising Universal Intervention to Prevent Depression

The Penn Resiliency Program (PRP) strives to prevent depression by teach-
ing middle school students to think flexibly and accurately about the challenges
and problems they confront. Students learn, for example, about the links among
beliefs, feelings, and behaviors and how to challenge negative thinking by evaluat-
ing the accuracy of beliefs and generating alternative interpretations. The original
evaluation of the program (Gillham, Reivich, et al., 1995) found that it halved the
rate of moderate to severe symptoms among youths in a predominantly middle-
income white sample. Another study (Jaycox, Reivich, et al., 1994) found that
depressive symptoms were significantly reduced and classroom behavior was
significantly improved in the treatment group compared with controls at posttest
and six-month follow-up. The reduction in symptoms was most pronounced in the
students who were most at risk. Positive results of PRP in preventing depressive
symptoms have likewise been reported by Cutuli, Chaplin, and colleagues (2006)
and Gillham, Hamilton, and colleagues (2006). The program has also been found
to reduce anxiety (Roberts, Kane, et al., 2004). Similarly, students in a program
patterned after PRP—the Penn Optimism Program—experienced decreased
depressive symptoms relative to controls (Yu and Seligman, 2002).

On the other hand, a study of a culturally tailored version of PRP with low-
income minority middle school students had mixed results. The program had
beneficial immediate and long-term effects on depressive symptoms for Latino
children, but no clear effects for African American children (Cardemil, Reivich,
and Seligman, 2002). Pattison and Lynd-Stevenson (2001) and Roberts, Reivich,
and colleagues (2004) failed to replicate the findings reported by Gillham and
colleagues (1995). These authors also found that a similar intervention—the Penn
Prevention Program—showed no evidence of reducing depressive symptoms in
youths, although Roberts, Kane, and colleagues (2004) noted that the intervention
group reported less anxiety.

Third, programs that emphasize norms for and a social commitment to not
using drugs are superior to those without this emphasis. Fourth, adding
community components to school-based programs appears to add to their
effectiveness (see also Biglan, Ary, et al., 2000). Fifth, use of peer leaders
may enhance short-term effectiveness (see also Gottfredson and Wilson,
2003). Sixth, adding training in life skills to that in social resistance skills
may increase program effectiveness (see also Faggiano, Vigna-Taglianti, et
al., 2005).

A meta-analysis to assess potential moderators of program effectiveness
by Gottfredson and Wilson (2003) determined that programs that can be
delivered primarily by peer leaders have increased effectiveness. An analysis
by Faggiano, Vigna-Taglianti, et al. (2005) found that the most effective
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BOX 7-3
Preventive Interventions Designed for
Families with Parental Depression

Two preventive interventions are aimed at providing education and support to
families facing depression, helping them understand the illness and the value of
obtaining treatment, and improving their capacity to reflect and solve problems
together. One intervention involves two lectures followed by a group discussion
with parents only. The other—the Family Talk Intervention—is clinician-facilitated;
it consists of five to seven sessions (clinician-centered) that include discussion
of the history of the illness and psychoeducation for the parents, meeting with
the children (ages 8-14 at the time of enrollment), a family meeting planned and
conducted by parents with the clinician’s help, and follow-up over several years. In
a randomized efficacy trial of these two interventions, significantly more children
in the Family Talk group reported gaining a better understanding of parental affec-
tive illness as a result of their participation in the intervention. These results were
sustained during the year following the intervention (Beardslee, Salt, et al., 1997;
Beardslee, Versage, et al., 1997; Beardslee, Wright, et al., 1997). For long-term
follow-up, the researchers followed 105 families. Analysis of the entire sample
2.5 years after enrollment showed sustained gains for both sets of intervention
groups, with an increase in the main target of intervention—understanding in the
children—as well as sustained changes in attitudes and behaviors in the parents;
however, the improvement was significantly greater in the Family Talk group. There
was an overall effect in both groups of a reduction in depressive symptomatology
(Beardslee, Gladstone, et al., 2003). In the most recent follow-up, 4.5 years after
enrollment, the same effects were found (Beardslee, Wright, et al., 2008). Also,
both intervention groups showed an overall decline in depressive symptomatol-
ogy, an increase in family functioning, and better recognition of when youngsters
became depressed (Beardslee, Wright, et al., 2008).

In another trial, these interventions were adapted for use with inner-city single-
parent minority families (Podorefsky, McDonald-Dowdell, and Beardslee, 2001).
The intervention proved safe and feasible, and there was more change in the
families receiving the clinician approach than the lecture approach, although both
interventions showed gains. The interventions have also been adapted for use
with Hispanic families, and an open trial has demonstrated that they are safe and
feasible and lead to significant gains for both parents and children, with stronger
effects in the parents (D’Angelo, Llerena-Quinn, et al., in press). Additionally, the
principles of the Family Talk intervention have been applied in a program to help
teachers develop skills to deal with depressed parents in Head Start and Early
Head Start (Beardslee, Hosman, et al., 2005; Beardslee, Ayoub, et al., in press).
Family Talk is now being used in a number of country-wide efforts to develop
programs for children of the mentally ill (see Box 13-1 in Chapter 13).
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programs are those focused on life and social skills. Skills-based programs
increased drug knowledge, decision-making skills, self-esteem, and peer
pressure resistance and were effective in deterring early-stage drug use.

Derzon, Sale, and colleagues (2005) report on an analysis of a 46-site,
five-year evaluation of school- and community-based substance abuse pre-
vention programs that included behavioral skills programs, information-
focused programs, recreation-focused programs, and affective programs.
Using a meta-analytic technique to project potential impact by accounting
for methodological and procedural differences, they calculated a mean
adjusted effect size of 0.24 for decreasing 30-day substance use (tobacco,
alcohol, and marijuana).

Life Skills Training (see Box 7-4) is one of the most prevalent sub-
stance use prevention curricula in the nation’s public schools and has been
endorsed as a model program by both the Blueprints for Violence Preven-
tion and the Surgeon’s General’s Youth Violence Report. Another successful
alcohol, tobacco, and marijuana preventive intervention for middle school
students is Project ALERT (see Box 7-5). The Drug Abuse Resistance Edu-
cation (DARE) Program, based primarily on scare tactics, has been found

BOX 7-4
Life Skills Training:
A Universal Substance Use Prevention Program

The current goal of the Life Skills Training (LST) Program (Botvin, 1996,
2000) is providing adolescents with the knowledge and skills needed to resist
social influences to use cigarettes, alcohol, and other drugs, as well as reducing
potential motivations to use these substances by increasing general personal and
social competence (Botvin, 1986). Middle (or junior high) school students attend
15 45-minute class periods during or after school, with 10 booster class periods
in the second year, 5 booster class periods in the third year, and optional violence
prevention units. Botvin and colleagues evaluated LST in a three-year randomized
controlled trial of predominantly white seventh grade students from 56 schools.
Significant prevention effects were found for cigarette smoking, marijuana use,
and immoderate alcohol use. Prevention effects were also found for normative
expectations and knowledge concerning substance use, interpersonal skills, and
communication skills. Three years later, approximately 60 percent of the initial
seventh grade sample was surveyed again during a long-term follow-up study
(Botvin, Baker, et al., 1995; Botvin, Giriffin, et al., 2000). Significant reductions
were found in both drug and polydrug use. Positive effects have also been found
for a version of LST modified for minority studies (Botvin, Griffin, et al., 2001)
and for an intervention combining LST and the Strengthening Families Program,
which is described in Chapter 6 (Spoth, Redmond, et al., 2002; Spoth, Clair, et
al., 2006). The benefits of LST have been reported to exceed its costs (Aos, Lieb,
et al., 2004).
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BOX 7-5
Project ALERT:
A Middle School Substance Abuse Prevention Curriculum

Project ALERT seeks to motivate middle school students not to use alcohol,
tobacco, or marijuana and to impart skills needed to translate that motivation into
effective resistance behavior. The curriculum includes lesson plans, handouts,
interactive videos, posters, unlimited access to online training and resources, toll-
free phone support, an ongoing ALERT Educator newsletter, and unlimited ability
to download additional copies of lesson plans.

The first evaluation of Project ALERT, conducted in the late 1980s, showed
positive results in terms of drug use and associated cognitive risk factors (Ellickson
and Bell, 1990). A second large-scale randomized controlled trial found similar
results (Ellickson, McCaffrery, et al., 2003; Ghosh-Dastidar, Longshore, et al.,
2004). On the other hand, a randomized, two-cohort longitudinal evaluation of the
program found no positive effects, although this may have been due to implemen-
tation differences (St. Pierre, Osgood, et al., 2005). The program is among the
substance abuse prevention programs for which Aos, Lieb, and colleagues report
that benefits exceed costs (2004).

Project ALERT has evolved over time into a combined middle school and
high school curriculum called ALERT Plus, which extends the basic curriculum
to ninth grade with five booster lessons to help sustain the program’s positive
effects. Longshore, Ellickson, and colleagues (2007) found weak results for Project
ALERT in a randomized controlled field trial of the intervention with ninth grade
at-risk adolescents.

in multiple trials to be ineffective in its original form; a modified version is
currently being tested.

College Interventions Targeting Prevention of Alcohol and
Drug Use and Abuse

The evidence on alcohol and drug abuse prevention in colleges is lim-
ited and inconclusive because, although many colleges have such programs,
very few studies have evaluated them (Larimer, Kilmer, and Lee, 2005).
More robust evaluation has been done of interventions focused on reducing
drinking among college students. Carey, Scott-Sheldon, et al. (2007) report
on a meta-analysis of 62 interventions. They found that, although on aver-
age the interventions reduced alcohol consumption both immediately and
at follow-up, the majority of studies failed to produce a significant effect.
Variables associated with positive outcomes include motivational interview-
ing (MI, a nonconfrontational approach to asking students to describe their
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drinking behavior and its consequences), feedback about expectancies and
motives for drinking, and decision-making procedures that prompt the indi-
vidual to weigh the benefits and negative aspects of drinking. Skills training
approaches were less effective, as were interventions for men and for those
who were already drinking heavily.

An intervention reported by Carey, Carey, and colleagues (2006) did
produce significant benefit. They evaluated MI as a means of reducing prob-
lematic drinking among 509 heavy-drinking undergraduates who were ran-
domly assigned to one of six conditions. The students received one of two
versions of MI or no interviews. The standard version of MI stressed the
students’ autonomy in deciding what they wanted to do, discussed norms
about drinking, provided tips for reducing drinking, and reinforced talk
about change. The second, “enhanced” version included a worksheet con-
taining a decisional grid to help students clarify the pros and cons of chang-
ing their behavior. Students were also assigned to receive or not receive a
Timeline Follow Back (TLFB) interview that took the students back through
the previous 90 days, starting with the most recent period, and helped
them reconstruct their drinking behavior during this time. Assessment of
the students’ drinking behavior and alcohol-related problems occurred at
baseline and 1, 6, and 12 months postintervention. They found that the
TLFB by itself reduced alcohol consumption compared with the no-inter-
vention control. The standard MI produced significantly greater reductions
in alcohol use and alcohol problems than did the TLFB; those who received
the enhanced MI did not improve as much. On the basis of this evidence,
motivational interviewing coupled with the TLFB appears to have the great-
est potential to reduce drinking significantly among undergraduates.

Other Approaches

In addition to school-based and college interventions, efforts to prevent
substance use and abuse among young people often include other community,
media, regulatory, or policy approaches. These more broadly based strategies
tend to target norms and policies rather than trying to reach individuals with
behavior change strategies, although in many cases they are combined with
components that target individuals more directly through schools and fami-
lies. Many of these interventions, particularly those targeting alcohol, also
focus on reducing the consequences of substance use as much as use itself.

The Centers for Disease Control and Prevention’s Guide to Community
Preventive Services (n.d.) recommends restrictions on outlet density and
zoning to reduce excessive alcohol consumption and enhanced enforcement
of laws prohibiting the sale of alcohol to minors. Nationally oriented rec-
ommendations related to reducing and preventing underage drinking call
for these and other approaches, such as limiting the marketing of alcohol
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and specifically youth-oriented alcohol products, use of media campaigns
targeted at parents, and creation of community coalitions; two policy
reports also call for continued research on developmental considerations
and early alcohol use (National Research Council and Institute of Medi-
cine, 2002; U.S. Public Health Service, 2007). The Task Force on College
Drinking concluded that evidence was strongest for indicated interventions
that included cognitive skills training, norms or values clarification, moti-
vational enhancements, or challenging of expectancies, but it recommended
comprehensive integrated community coalitions targeting individuals, the
student population as a whole, and the college and surrounding community
(National Institute on Alcohol Abuse and Alcoholism, 2001).

A review of interventions in nonschool settings designed to prevent
substance abuse among those under age 25 found insufficient evidence
to draw conclusions about the effectiveness of these programs (Gates,
McCambridge, et al., 2006). The authors were able to identify only 17
randomized controlled trials, which varied greatly in their program com-
ponents and included four types of interventions: MI or brief interventions,
education or skills training, family interventions, and multicomponent
community interventions. Some interventions, including three family inter-
ventions, MI, and two interventions with both community and school com-
ponents, showed potential benefit in reducing marijuana use. Compared
with the more robust data on school-based substance abuse prevention
programs, existing research is insufficient to determine the effectiveness of
efforts to prevent substance abuse through interventions in other settings.

A review of the impact of universal prevention programs on alcohol
use (Foxcroft, Ireland, et al., 2002) found a lack of clear evidence for
effectiveness in the short or medium term. This analysis, which included
school-based, family, and community interventions, found the most prom-
ising effects for long-term outcomes of a culturally focused school and
community skills-based intervention with American Indians, which reduced
the likelihood of weekly drinking over 3.5 years, and the Strengthening
Families Program (described in Chapter 6), which reduced alcohol initiation
behaviors over four years.

Almost none of the community interventions aimed at preventing ado-
lescent tobacco, alcohol, or other drug use have been in the subject of more
than one experimental evaluation. However, the emphasis on these more
broad-based approaches in national recommendations and the progress
that has been made since 1994 in this area warrant some discussion of a
few example programs that include a significant community and policy
component.

The Midwestern Prevention Program (MPP), a multimodal community-
wide drug prevention program, evaluated effects on high-risk and general
youth populations (Chou, Bentler, and Pentz, 1998; Johnson, Pentz, et al.,
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1990; Pentz, MacKinnon, et al., 1989a, 1989b; Pentz, Trebow, et al., 1990).
The intervention included the following: (1) classroom curriculum targeting
students in sixth and seventh grades, (2) parent training addressing preven-
tion policy and parent—child communication skills, (3) training of com-
munity leaders in development of a drug abuse prevention task force, and
(4) media promotion of prevention policies and norms (Pentz, MacKinnon,
et al., 1989b). The intervention was evaluated in a quasi-experimental trial
and a subsequent experimental trial. In the formal trial, the intervention
was equally effective for both high- and low-risk youth (Johnson, Pentz, et
al., 1990). In the latter trial, there was significantly less tobacco and mari-
juana (but not alcohol) use in the MPP schools than in control schools, with
effects found primarily in private and parochial schools (Pentz, Trebow, et
al., 1990); through 3.5 years postbaseline, the percentage of students with
reports of substance abuse during the past month declined from one assess-
ment to the next (Chou, Bentler, and Pentz, 1998). MPP produced signifi-
cant declines in cigarette, alcohol, and marijuana use across all follow-ups.
There were limited effects for baseline marijuana users and diminishing
effects for early alcohol and cigarette users over time.

Project Northland was a multimodal intervention aimed at delaying
the onset of and reducing underage drinking (Perry, Williams, et al., 1996;
Perry, Williams, and Komro, 2000, 2002). It was initially evaluated in a
randomized trial of 24 small Minnesota communities and subsequently in
a randomized trial in Chicago inner-city schools. The intervention included
social-environmental approaches and individual behavior change strate-
gies along with community organizing, youth action teams, print media
regarding healthy norms about underage drinking, parent education and
involvement, and classroom-based social-behavioral curricula. In the Min-
nesota trial, alcohol use was prevented among 8th grade students, and
those who were not using alcohol at the beginning of the project reported
significantly less alcohol, marijuana, and cigarette use at the end of 8th
grade. The effects were not maintained by the time students were in 10th
grade. The results were not replicated in the Chicago trial (Komro, Perry,
and Veblen-Mortenson, 2008).

Other programs have focused primarily on changing community poli-
cies and norms. Communities Mobilizing for Change on Alcohol devel-
oped a social-environmental intervention to reduce underage alcohol access
through changes in policies and practices of major community institutions
(Wagenaar, Murray, et al., 2000). Strategy teams comprised community
groups and organizations focused on decreasing the number of alcohol
outlets selling to youth, reducing access to alcohol from noncommercial
sources (e.g., parents, siblings, peers), and changing cultural norms that
tolerate underage access to and consumption of alcoholic beverages. Fifteen
communities in Minnesota and Wisconsin were randomized into interven-
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tion or control groups. The intervention reduced youths’ commercial access
to alcohol and arrests for driving under the influence of alcohol among
18- to 20-year-olds (Wagenaar, Murray, et al., 2000).

Two quasi-experimental studies have also shown benefits in reducing
alcohol-related problems. The Community Trials project reduced alcohol-
related injuries and deaths among all age groups through community-wide
environmental prevention activities and policy change (Holder, Saltz, et al.,
1997). The study matched but did not randomize communities in California
and South Carolina. In the intervention communities, the following were
targeted: (1) community mobilization, (2) responsible beverage service,
(3) increased enforcement of drunk driving laws and perceived risk of drunk
driving detection, (4) reduced underage access, and (5) reduced availability
of alcohol through the use of local zoning and other municipal controls on
outlet quantity and density. The intervention produced significant reduc-
tions in nighttime injury crashes, alcohol-related crashes, assault injuries,
and hospitalizations. Adults reported lower rates of drinking and driving,
and sales of alcohol to minors were reduced. Adolescent alcohol use was
not assessed.

Saving Lives (Hingson, McGovern, et al., 1996) aimed to reduce
alcohol-impaired driving and related risks. The study compared six Mas-
sachusetts intervention communities and five control communities using
a quasi-experimental design. The intervention involved a task force that
designed specific activities for its community, including business informa-
tion programs, media campaigns, speeding and drunk driving awareness
days, high school peer-led education, speed-watch telephone hotlines, and
police training. During the five years of program activity there was a 25
percent decline in fatal crashes and a 25 percent decrease in fatal crashes
involving alcohol compared with the prior five years.

In contrast with the positive results of media messages related to smok-
ing, however, evaluations of the National Anti-Drug Media Campaign have
yielded mixed results. While there is some evidence consistent with a favor-
able effect of the campaign on parent outcomes, there is no evidence that
the effect on parents translates into improved outcomes for their children
(Orwin, Cadell, and Chu, 2006).

Derzon and Lipsey (2002) reviewed 72 studies evaluating the effects of
a broad range of media interventions on substance use behavior, attitudes,
or knowledge. Using pre-post gain effect size statistics, they found positive
effects for those receiving media interventions compared with controls,
including smaller increases in substance use, greater improvement in sub-
stance use attitudes, and larger gains in substance use knowledge. Inter-
vention characteristics consistently associated with greater gains include
communications directed at parents and other adults with influence over
young people; messages communicated by video (compared with television,
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radio, or print); and the use of supplementary components, such as group
discussion, role play, or supportive services. The authors acknowledge sig-
nificant methodological challenges for both the research evaluating media
interventions and the meta-analysis, and the effect sizes they found were
small. However, they conclude that media interventions can be effective,
and that the wide reach of such interventions can potentially translate a
small effect into significant cumulative changes for large numbers of young
people.

Prevention of Eating Disorders

The lifetime prevalence of eating disorders, including anorexia nervosa,
bulimia nervosa, and binge eating disorder, is relatively small, more com-
mon among females, and most likely to occur during the teen years (Stice
and Peterson, 2007). In a meta-analysis of 53 randomized and quasi-
experimental trials focused on prevention of eating disorders, Stice and Shaw
(2004) found, on average, significant effects (generally small to modest) for
each of the included dependent variables: body mass, thin-ideal internaliza-
tion, body dissatisfaction, dieting, negative affect, and eating pathology.
Some effects were detectable as much as two years after the intervention.
The effect sizes were smaller for universal interventions, which included
many participants not at risk for eating disorders. Didactic programs were
less effective than those that engaged participants in interactions. Single-
session programs were less effective than longer ones, and programs were
more effective if they targeted those over age 15. Interventions that simply
provided education about eating disorders were significantly less effective
than other interventions for most outcomes. The effective interventions var-
ied in content and included ones that focused on resistance to cultural pres-
sure for thinness, addressed body dissatisfaction, and taught healthy weight
management. A meta-analysis of five studies of Internet-based interventions
to prevent eating disorders found no statistical significance for pooled out-
come data but recommended additional research given the small number of
studies (Newton and Ciliska, 2006). Stice and Shaw (2004) similarly point
to the need for improved methodological rigor and theoretical rationale in
order to progress from promising to conclusive interventions.

PREVENTION OF SCHIZOPHRENIA
DURING A PRODROMAL STAGE

There has been limited work on early prevention of psychotic disorders.
Given the severity of such disorders as schizophrenia and bipolar disorder
(McFarlane, 2007) and their extraordinarily high associated lifetime risk for
suicide (Palmer, Pankratz, and Bostwick, 2005) and early mortality (Fenton,
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2000), it is essential to investigate opportunities for prevention before onset
or when symptoms are in the prodromal stage (a period of nonpsychotic
symptoms that precedes onset). Findings from a number of treatment stud-
ies of early detection and intervention indicate that both atypical antipsy-
chotic drugs and psychosocial interventions are good candidates for testing
in youth who are at high risk for a psychotic episode (Haas, Garrett, and
Sweeney, 1998; Leucht, Pitschel-Walz, et al., 1999; Lieberman, Perkins, et
al., 2001; Loebel, Lieber