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SERIES EDITOR'S INTRODUCTION  

Interest in child and adolescent development and adjustment is by no 
means new. Yet only recently has the study of youth benefited from 
advances in both clinical and scientific research. Advances in the social 
and biological sciences, the emergence of disciplines and subdisciplines 
that focus exclusively on childhood and adolescence, and greater appre-
ciation of the impact of such influences as the family, peers, and school 
have helped accelerate research on developmental psychopathology. Apart 
from interest in the study of child development and adjustment for its 
own sake, the need to address clinical problems of adulthood naturally 
draws one to investigate precursors in childhood and adolescence. 

Within a relatively brief period, the study of psychopathology among 
children and adolescents has proliferated considerably. Several different 
professional journals, annual book series, and handbooks devoted entirely 
to the study of children and adolescents and their adjustment document the 
proliferation of work in the field. Nevertheless, there is a paucity of re-
source material that presents information in an authoritative, system-
atic, and disseminable fashion. There is a need within the field to convey 
the latest developments and to represent different disciplines, concep-
tual views, and approaches to the topics of childhood and adolescent 
adjustment and maladjustment. 

The Sage Series Developmental Clinical Psychology and Psychiatry 
is designed to serve uniquely several needs of the field. The series encom-
passes individual monographs prepared by experts in the fields of clinical 
child psychology, child psychiatry, child development, and related dis-
ciplines. The primary focus is on developmental psychopathology, which 
in this volume refers here to the diagnosis, assessment, treatment, and 
prevention of problems that arise in the period from infancy through 
adolescence. A working assumption of the Series is that understanding, 
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identifying, and treating problems of youth must draw on multiple 
disciplines and diverse views within a given discipline. 

The task for individual contributors is to present the latest theory and 
research on various topics including specific types of dysfunction, diag-
nostic and treatment approaches, and special problem areas that affect 
adjustment. Core topics within clinical work are addressed by the series. 
Authors are asked to bridge potential theory, research, and clinical practice 
and to outline the current status and future directions. The goals of the 
series and the tasks presented to individual contributors are demanding. 
We have been extremely fortunate in recruiting leaders in the fields who 
have been able to translate their recognized scholarship and expertise 
into highly readable works on contemporary topics. 

The present monograph, prepared by Dr. Stephen Hinshaw, focuses 
on attention deficits and hyperactivity in children. The topic has received 
a great deal of attention in research and is commonly encountered by 
parents, teachers, and therapists in everyday life. In many ways, atten-
tion deficits and hyperactivity serve as a showcase for many advances 
as well as challenges before researchers and practitioners in the mental 
health professions. In this book, Dr. Hinshaw masterfully presents advan-
ces and challenges in diverse areas including diagnosis, assessment, etiol-
ogy, and intervention. The developmental course of the attention deficits 
is traced, with an effort to identify promising and needed interventions 
to improve current practice. The book is enriched by the fact that the 
author's own work has played an important role in elaborating key 
features of attention deficits. Overall, the monograph provides a com-
prehensive yet concise presentation of attention deficits, current advan-
ces, and sources of controversy that currently guide both clinical re-
search and practice. 

Alan E. Kazdin, Ph.D. 



PREFACE  

The amount of literature that has been published in recent years regard-
ing the constellation of behavioral and cognitive problems commonly 
known as hyperactivity, attention deficit disorder, or attention-deficit 
hyperactivity disorder (ADHD) is nothing short of staggering. Supple-
menting the countless journal articles that appear each year, a number 
of books on the topic have appeared within the past decade, including 
a provocative monograph (Conners & Wells, 1986) in this very series 
on Developmental Clinical Psychology and Psychiatry. Attempting to 
synthesize findings from this vast and often confusing array of infor-
mation is both daunting and challenging. 

Furthermore, misinformation abounds in the field. Public and even 
professional understanding of children with clinically significant atten-
tion problems and overactivity is limited by outdated notions, subopti-
mal assessment strategies, nonreplicated scientific findings, and pervasive 
tendencies to pursue narrow, unidimensional perspectives in both scholar-
ship and intervention. Regarding the latter point, such prior terms as 
minimal brain dysfunction for many years ascribed causation exclusive-
ly to neural mechanisms, whereas other paradigms looked solely toward 
deviant parent-child interaction as the key etiologic factor. Notions of com-
plex causal pathways in which psychobiologic risk factors, problematic 
family functioning, and wider system influences might combine to shape 
problems in attention regulation, activity level modulation, and response 
inhibition have been slow to gain acceptance. 

My chief goals for this book are as follows: (a) to provide sufficient 
background information regarding basic clinical, conceptual, diagnos-
tic, etiologic, and treatment-related issues so that readers are conversant 
with major themes; and (b) to illuminate and critically evaluate several 
key debates and core questions that have confronted the field for many 
years and that still merit close consideration. Such questions include the 
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following: Is there a valid syndrome characterized by attentional deficits 
and/or hyperactivity? What tools can assessors utilize to gain optimal 
information about the problems under consideration? Has the field 
achieved any consensus with respect to the nature or underlying mecha-
nisms of the behavioral difficulties these children display? Have specific 
etiologic conditions been discovered? Do valid subtypes of hyperactive 
children exist? Which factors predict subsequent functioning in adoles-
cence or adulthood? Is there continuity between treatment processes 
that produce short-term gains for these children and those needed to 
promote long-term amelioration? My intention is not to provide exhaustive 
coverage of all pertinent issues and controversies in the field. Indeed, 
far more pages than those in a slender monograph would be required to 
perform such a task. (For richly detailed, thorough expositions of a great 
many topics related to attentional deficits and hyperactivity, the reader 
is referred to the comprehensive books of Ross and Ross, 1982, and 
Barkley, 1990.) Overall, I hope to provide heuristic perspectives as well 
as a critical review of key issues. 

Because of the great diversity of both characteristic features and 
causal influences related to ADHD, I consider a wide array of perspec-
tives in synthesizing the current literature, including clinical, develop-
mental, psychodiagnostic, psychobiologic, environmental/familial, and 
social cognitive viewpoints. Increasingly, scholars in the field must be 
well versed in a broad range of disciplines and subdisciplines. Also, 
because I believe that clarification of theoretical and méthodologie 
issues is essential to understand the phenomena of interest, I periodically 
pause to provide illumination of relevant concepts. As well, I should state 
at the outset my firm belief that investigators of this childhood condition 
can integrate basic and applied research goals. With proper designs, 
intervention-related studies can inform the field with respect to under-
lying mechanisms; and breakthroughs in treatment await clearer under-
standing of fundamental biological, familial, and psychological processes. 

My hope is that this book will stimulate students, trainees, and pro-
fessionals in psychology, psychiatry, education, and related fields to 
pursue integrated clinical and scholarly aims with respect to children 
displaying these troublesome and distressingly persistent problems. It 
must be kept in mind that the sciences of clinical child psychology, 
developmental psychopathology, and child psychiatry are still quite 
young; the field has far to go before definitive answers about attention 
deficits and hyperactivity are forthcoming. 



xi Preface 

I deeply appreciate the invitation to prepare this monograph offered 
by series editor Alan Kazdin, whose incisive comments and wry humor 
have been, as always, quite welcome. I have also benefited greatly, over 
the years, from discussions and exchanges with a number of colleagues, 
particularly Howard Abikoff, Cari Anderson, Estol Carte, Drew Erhardt, 
Jonathan Fleischacker, Tracy Heller, Barbara Henker, Cheryl Herbsman, 
Katherine Leddick, Jamie McHale, Sharon Melnick, Rich Milich, Joel 
Nigg, Teron Park, Bill Pelham, John Richters, Cassandra Simmel, Jim 
Swanson, Carol Whalen, and Brian Zupan. Finally, I have learned 
enormously from the many children and families who have participated 
in the summer research projects and treatment programs—supported by 
National Institute of Mental Health grants 45064 and 50461—that I have 
conducted. It is to these youngsters and their parents that this book is 
dedicated. 





1  

BACKGROUND ISSUES,  
CORE SYMPTOMS,  

AND ASSOCIATED FEATURES  

Children who display extreme levels of attention deficits and hyperac-
tivity have been noticed—and undoubtedly bemoaned and stigmatized— 
for centuries. Yet only since the advent of compulsory education, which 
mandates self-controlled behavior in large-group settings, have children 
with such difficulties emerged in sufficient numbers to receive system-
atic inquiry. In recent decades, these youngsters have been among the 
most frequently referred for clinical services. As the field has increas-
ingly recognized the many current and long-term difficulties faced by 
such children, research efforts have dramatically escalated. 

Beyond their core problems in attention regulation, activity level 
modulation, and impulsivity, children who today receive the diagnosis 
of attention-deficit hyperactivity disorder (ADHD) are hindered in key 
domains that are of central importance for development. Specifically, 
they often have major difficulties with achievement in school, whether 
or not they display formal learning disabilities; they frequently exhibit 
defiance, aggression, and other antisocial behaviors; and they are nearly 
uniformly rejected by peers. Each of these domains is clearly associated 
with a negative prognosis (Huesmann, Eron, Lefkowitz, & Wälder, 1984; 
Parker & Asher, 1987; Spreen, 1988). Understanding the linkages between, 
on the one hand, regulation of attention and activity level and, on the 
other, major developmental difficulties in learning, aggression control, 
and social relationships is a major goal for the field (see Chapter 3). 

Despite (a) the plethora of diagnostic labels that have been used over 
the years to describe children with problems in the domains of attention 
and overactivity, (b) the heterogeneity of such children's presenting 
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difficulties, and (c) the markedly divergent paradigms and perspectives 
employed by different investigators in the field, several key points are 
clearly established. First, meaningful problems in the domains under con-
sideration plague a sizable number of school-aged children, with preva-
lence estimates of formal diagnostic categories ranging from 1 % to 7% 
(American Psychiatric Association, 1987; Anderson, Williams, McGee, 
& Silva, 1987; Bird et al., 1988; Schachar, 1991; Szatmari, Offord, & 
Boyle, 1989). Second, such problems are not limited to Western, in-
dustrialized societies but appear in diverse cultures (e.g., Bhatia, Nigam, 
Bohra, & Malik, 1991). Third, ADHD comprises a major public health 
problem with respect to both physical and psychological well-being. 
For example, diagnosed youngsters are at increased risk for accidents 
and poisonings, probably related to their poor judgment and increased 
impulsivity (Szatmari, Offord, & Boyle, 1989); in addition, develop-
mental difficulties and discordant family relationships are widespread 
(Barkley, 1990). A disorder so closely linked with these types of impair-
ing features requires systematic investigation. 

Fourth, long-term adjustment difficulties are in store for a high per-
centage of children with ADHD. Prior notions of a benign course (Laufer 
& Denhoff, 1957) have been abandoned in light of well-conducted pro-
spective follow-up studies (see review of Klein & Mannuzza, 1991), 
which indicate considerable risk for negative outcomes (see Chapter 5 
for details). Fifth, and critically, although large-scale multisite interven-
tion efforts are in active development (Richters et al., 1993), to date no 
clinically sufficient treatment strategies exist for altering the course of 
children with these problem constellations (Pelham & Hinshaw, 1992; 
Weiss & Hechtman, 1986). The challenges confronting scientists and 
practitioners who deal with attentional deficits and hyperactivity are in-
deed striking. 

As noted in the Preface, my goal in this book is to present an overview 
of key issues regarding the assessment, diagnosis, etiology, prognosis, 
and treatment of children with ADHD while examining critically several 
longstanding debates in the field. I aim, as well, to convey a feel for the 
complexity of the causal pathways that may precipitate these problem 
domains as well as the conceptual and practical challenges facing inves-
tigators and practitioners who wish to provide meaningful intervention. 
At the outset, I can make only one prediction with certainty: Given the 
multiplicity of clinical concerns, conceptual debates, and scientific per-
spectives that pertain to these problems of childhood, the reader will leave 
these pages with more lingering questions than definitive answers. 



3 Background 

KEY BACKGROUND ISSUES  

Several background issues deserve coverage. These include the ques-
tion of which perspective on deviance is optimal for understanding these 
problems, whether dimensions or categories provide the most informa-
tion to scientists and practitioners, and how scientific notions of attention 
problems and hyperactivity have evolved over the past century. The his-
torical review is presented to foster appreciation of the diversity of both 
terminology and underlying frameworks related to the domains under 
consideration. 

Perspectives on Behavioral Deviance in Childhood 

It is puzzling when a child of at least average intellectual ability con-
stantly disrupts class, fails to stop speaking of his or her latest ideas even 
when it is clear that the audience is ready to move on, sings and makes 
noises while others are attempting to work quietly, chronically loses 
needed objects, insists on playing games by his or her own idiosyncratic 
rules, and performs erratically without ever quite seeming to reach his 
or her underlying potential. Why is performance so inconsistent? Can't 
the boundless energy and exuberant spark that are, at times, so delightful 
and adaptive be channeled towards productive goals rather than escalating 
into verbal and even physical battles? Why shouldn't the routines that 
have been practiced over the years be followed without exhausting 
prompts and reminders from parents and teachers? Although the tran-
sitory display of any of these difficulties is widespread in childhood— 
and although other childhood disorders include several of the core symp-
toms—by the time that the demands of elementary school are in place 
(and often as early as toddlerhood or the preschool years), perhaps 1 in 
30 children displays levels of these primary problems that are notewor-
thy, persistent, and impairing. How are we to understand the extreme 
nature and lasting course of the problematic behaviors of this group of 
youngsters? 

Biomédical Frameworks and Beyond. Can we understand such prob-
lems in the context of a medical conception of disorder or disease?1 In 
our society, scientific and medical world views provide the pervasive 
frameworks for viewing health problems and, increasingly, emotional 
or behavioral concerns. At a basic level, medical models identify symp-
toms—in the example of ADHD, behavioral or emotional problems 
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reported chiefly by adults—and signs, which are indicators yielded from 
medical examination. Syndromes are defined as clusters of co-occurring 
symptoms and signs; at the ultimate level, a disorder is inferred if a 
characteristic pathogenic process is found to underlie a syndrome. Assess-
ment is the process of uncovering the symptom patterns of importance, 
and diagnosis involves the classification of the syndrome or underlying 
disorder into a taxonomy of disease states, known as a nosology. 

Further examination of this perspective may be heuristic. First, be-
cause isolated problems of attention deficits and hyperactivity at home 
or in the classroom are widespread, it is difficult to know if they are 
"symptomatic" of underlying disorders or simply indicative of normal 
developmental processes. Young children (particularly boys) regularly 
show difficulties in attention regulation and inhibition of motoric respon-
ses, as any visit to a preschool or an early elementary school class will 
demonstrate (Campbell, 1990). Even with severe levels of these problems 
in certain children, it is often the case that environmental factors (e.g., 
faulty classrooms) or Stressors in children's lives (a family move, parental 
discord) are operative. In short, symptoms of inattention, impulsivity, 
and overactivity in children are ubiquitous and often transitory, signify-
ing a wide range of normal developmental processes and causal influen-
ces. The presence of (a) multiple behaviors of this type, (b) extreme 
deviance from developmental norms, (c) persistence over time and 
across situations, and (d) meaningful impairment to the child and family 
must be demonstrated before we can even begin to invoke notions of an 
underlying disorder. 

Do the behavior patterns under discussion cluster together to yield a 
valid syndrome? Recent factor analytic investigations have converged 
on the finding that two dimensions or syndromes emerge when these 
behaviors are examined, one marked by inattention, poor concentration, 
restlessness, and disorganization, and the other delineated by impulse 
control difficulties and marked overactivity (for details, see Chapter 3). 
Importantly, both of these factors are distinct from dimensions marked 
by interpersonal aggression and frank antisocial behavior.2 Yet when all 
such dimensions are themselves factor analyzed, a broad-band dimen-
sion termed undercontrolled or externalizing emerges (Achenbach & 
Edelbrock, 1978; Hinshaw, 1987b). Thus disinhibited behaviors and 
antisocial activities tend to covary. 

Just as a given symptom may be quite nonspecific (e.g., fever in medi-
cine cuts across many diseases or disorders, as does anxiety in psycho-
pathology), syndromes themselves may not inevitably signify a uniform 
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underlying pathology. For example, many disparate factors can trigger 
the syndrome of psychosis—encompassing the symptoms of loss of con-
tact with reality, agitation, fixed false beliefs (delusions), and aberrant 
perceptual experiences (hallucinations)—including schizophrenia, mania, 
depression, overdosing of certain medications or drugs, high fever, head 
trauma, or viruses infecting the brain. In child psychopathology, it is 
similarly possible that syndromes of attention deficits-disorganization 
or of impulsivity/hyperactivity can each emerge from disparate under-
lying factors (see Chapter 3). A key goal is to discern whether at least 
some forms of attention deficits and hyperactivity form actual disor-
ders, signified by a uniform cause or set of causes. Would identification 
of disorders be helpful? 

To invoke a medical example, the syndrome constituting fever, throat 
infection, and lymphatic system involvement may, in some cases, relate 
to infection with a strain of streptococcal bacteria. The course of such 
bacterial infections is often far more pernicious than that triggered by 
viruses; in addition, intervention with antibiotics—which specifically at-
tack the causal bacterial agents—is indicated from the diagnosis. In psy-
chiatry and psychopathology, where known pathogenic agents are vanish-
ingly rare (and where an infectious disease model is rarely applicable), 
the field often infers the presence of a disorder on the basis of such 
criteria as separable family historical factors, biological markers, psy-
chological or behavioral correlates, long-term course, and treatment 
response for the syndrome in question. For example, the acute psychosis 
of a young adult may be linked to an advanced stage of mania rather 
than to schizophrenia, with the implications that separate genetic trans-
mission is operative, that long-term course will be episodic or cyclic, 
and that a specific treatment agent (lithium carbonate) is the main-
tenance treatment of choice (Goodwin & Jamison, 1990). 

However, for a large number of important medical syndromes, includ-
ing coronary artery disease or various forms of cancer, a uniform under-
lying causal agent may not be detectable. In fact, disease states are 
increasingly believed to emanate from a constellation of risk factors and 
vulnerabilities in the individual, which interact with environmental 
threats or risks. Whereas some cancers have genetic predispositions, 
others may be elicited by environmental toxins or hazards; in many cases, 
the two types of causal factors may interact to yield disease. As our 
perspectives on causation must widen to consider premorbid personal 
functioning, environmental variables, and other risk factors that interact 
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to create the condition, our conceptions of the nature of "disorders" 
must necessarily broaden as well. 

From another perspective, emerging conceptions from the discipline 
of developmental psychopathology—in which disruptions in normal 
developmental patterns are held to be central to understanding aberrant 
behavior patterns (Sroufe & Rutter, 1984)—appear to be at considerable 
odds with the rather static medical-model view that deviant childhood 
behavior patterns form psychopathologic categories (see Cicchetti & 
Richters, 1993). The developmental perspective seeks processes and 
mechanisms of continuity and change that can account for problem-
atic behavior, a perspective that appears diametrically opposed to the cate-
gorization of discrete illnesses or disorders characterizing the psychiat-
ric model. In recent years, however, developmental perspectives and 
medical-model views of psychopathology have been at least partially 
bridged. Developmental viewpoints have expanded to incorporate such 
biological influences as temperament and genetic causation (Plomin, 
Nitz, & Rowe, 1990; Rutter et al., 1990b), and developmental psycho-
pathologists are actively considering the viability of classification ef-
forts that incorporate developmental processes (Hinshaw, Lahey, & Hart, 
1993; Richters & Cicchetti, 1993). Current conceptions of the medical 
model include far more integrated consideration of environmental and 
developmental factors in shaping disordered functioning than do 
traditional disease-oriented perspectives characterized above. Etiologic 
models involving active transaction across biologic, cognitive, familial, 
and social/environmental levels are likely to yield greater explanatory 
power for the genesis and progression of attention deficits, hyperac-
tivity, and associated aggression than are static disease-entity notions 
(see Moffitt, 1990; Ohman & Magnusson, 1987). 

Dimensions or Categories? 

In the preceding pages, I have alternated between two perspectives 
on attention deficits and hyperactivity. At times I have referred to a 
narrow-band dimension or syndrome of child dysfunction and on other 
occasions to a category of children who may share an underlying disorder. 
A contentious debate across the field of psychopathology involves just 
this issue: Does the appropriate subject matter pertain to dimensions of 
problematic functioning, or should we instead form groups of individ-
uals with similar features? Although more thorough discussion of this 
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core issue is found elsewhere (e.g., Eysenck, 1986), several threads of 
the debate bear mention. 

First, inattention, hyperactivity, and impulsivity are typically as-
sessed quantitatively, using measures such as parent or teacher rating 
scales, interviews with adult informants, laboratory indices of pertinent 
constructs, or direct behavior observations (see Chapter 2). Unless there 
are true discontinuities with the rest of the distribution, it may be unwise 
to categorize extreme scores into a "disordered" class. For one thing, 
statistical power is usually lost with binary, as opposed to continuous, 
variables; for another, the choice of cutoff points to define normal versus 
dysfunctional groups may well be arbitrary. 

On the other hand, the typical psychiatric procedure is to establish 
subgroups of individuals displaying extreme profiles of behavioral or 
emotional functioning. Sophisticated multivariate statistical models can 
also be applied to ascertain the presence of discrete categories or taxa 
(Meehl & Golden, 1982). Such categories, it is hoped, yield disorders 
in the sense described earlier: A common family history, pathogenesis, 
and long-term course, as well as a similar treatment response, should 
characterize these individuals. The underlying assumption is that disor-
dered individuals differ qualitatively from those who do not display 
extremes of the features. 

Two pertinent examples from other areas of child psychopathology 
yield conflicting findings regarding the superiority of dimensions ver-
sus categories. First, for many years individuals with markedly sub-
average intelligence levels (IQ scores below 45) have been classified as 
severely or profoundly retarded. Because the distribution of IQ scores 
is continuous, forming a normal curve, this cutoff might appear arbitrary, 
selecting individuals who simply differ in degree of intellectual func-
tioning from moderately or mildly retarded persons. Yet the severe/ 
profound group is, for the most part, qualitatively distinct: They display 
a greater prevalence than would be predicted from a strictly normal 
distribution, and known genetic defects serve as primary causal agents 
(Rutter et al., 1990a). In this case, applying a cutoff score to a continuous 
distribution yields a category that appears discontinuous with the re-
mainder of the distribution. 

On the other hand, Robins and McEvoy (1990) considered the dimen-
sional versus categorical status of childhood conduct disorder (CD), 
which constitutes the significant display of both overt (bullying, fighting, 
defiance) and covert (stealing, lying, truancy, substance abuse) antisocial 
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behaviors. In this provocative investigation, adolescent and young adult 
substance abuse was predicted from retrospectively recalled symptoms 
of childhood CD, by adults participating in the Epidemiological Catch-
ment Area study (Robins & Regier, 1991). The question was whether 
substance abuse patterns would be best predicted from (a) the categori-
zation into CD versus non-CD status or from (b) a continuous, dimensional 
score of the number of childhood CD symptoms. In brief, the number of 
child symptoms reported by the subjects made a linear, incremental pre-
diction; each subsequent number of childhood conduct problems regularly 
increased the prediction of substance abuse, with no "jump" in predic-
tive power when the threshold for a diagnosis of CD was crossed. In 
this instance, the dimensional perspective outperformed a categorical 
approach. 

Unless categories are validated, with demonstrable discontinuities 
revealed for classified individuals versus those with subthreshold scores, 
the only advantages to categorical approaches would appear to be par-
simony and the following of psychiatric tradition (see Hinshaw et al., 
1993). Yet, as is the case for marked levels of retardation, failing to 
recognize actual underlying classes or diagnoses may mask significant-
ly different developmental processes.3 Furthermore, as demonstrated by 
McConaughy, Achenbach, and Kent (1988), categories of child psycho-
pathology defined by groups with similar profiles across multiple domains 
of dysfunction may well outperform simple dimensions of deviant be-
havior. In other words, the cluster of children who display aggression 
as well as depression may differ qualitatively from those with similar 
levels of aggression but without the concomitant depression; a strategy 
that simply correlates aggression scores with outside criterion variables 
will lose this essential information. The appropriateness of dimensional 
versus categorical perspectives on attention deficits and hyperactivity 
will continue to be a key theme for the field. 

Historical Conceptions 

Since the turn of the century, a host of biomédical and psychosocial 
perspectives have been invoked to account for the troublesome behaviors 
under discussion.4 This section will present only the bare essentials of 
historical progressions of the field's thinking, with the goal of inform-
ing the reader about the many different terms that have been used over 
the years and the underlying assumptions of various scientific efforts. 
Conceptions have swung from exclusively biomédical to exclusively 
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psychosocial throughout much of the 20th century; only in recent decades 
has serious research consideration been given to more integrated, trans-
actional models. 

Over 90 years ago George Still (1902) wrote influentially about what 
he termed problems in "moral control" among a number of (chiefly male) 
child cases in the United Kingdom, most of whom did not display obvious 
intellectual deficits. He believed that child-rearing practices were not 
the usual culprit for such children's disinhibition or oppositional be-
havior; rather, inherited or constitutional factors were suspected as causal 
agents. Such notions set the stage for a host of subsequent models positing 
subtle brain insult as the primary cause of overly active, disinhibited, 
and aggressive behavior in the absence of clear intellectual retardation. 

In the period during and after World War I, a worldwide epidemic of 
influenza and encephalitis occurred, with many survivors displaying 
learning problems, impulsivity, concentration difficulties, poor judg-
ment, aggression, and overactivity, often in severe degrees. Because, in 
such instances, a known brain insult had led to characteristic behavioral 
manifestations, inferences began to be made in the other direction 
(Cantwell & Hanna, 1989). That is, clinical levels of disinhibition, aggres-
sion, and learning problems were attributed to underlying but un-
detected brain damage (see, in particular, Strauss & Lehtinen, 1947). As 
discussed by Barkley (1990), a host of newly discovered biological causal 
agents of behavioral difficulties were brought to bear in forming the 
argument, including birth trauma, other infectious diseases, and various 
types of environmental toxicity. In most instances, however, the brain 
damage of a wide range of dyscontrolled children was presumed rather 
than observed. When the unsubstantiated nature of the claim of under-
lying brain damage became questioned, the diagnostic label became 
softened to minimal brain damage and, later, minimal brain dysfunction 
(MBD). 

Exemplifying how broad the notion of MBD had become, the work 
of Clements (1966) listed 99 characteristic symptoms—including prob-
lems that would currently span diagnoses ranging from learning disabil-
ities, depression, conduct disorder, attention deficit disorders, and neuro-
logical conditions. Both the elasticity of this category and its explicit 
and unsubstantiated positing of underlying brain dysfunction led to its 
eventual demise (see Rie & Rie, 1980; Rutter, 1982). Yet intensive psycho-
biologic research continues to this day, with the hope of ascertaining 
demonstrable deficits in brain functioning for at least certain subgroups 
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of individuals with attention deficits and hyperactivity (Zametkin et al., 
1990). 

Coincident with the rise of the brain damage/brain dysfunction model 
in the 1920s through 1940s, the child guidance movement took hold as the 
paradigmatic service delivery model for youth and families in the United 
States. The underlying theoretical base in the child guidance centers 
was psychoanalytic and, later, more broadly psychodynamic. Behavioral 
problems displayed by children were viewed as symbolic manifesta-
tions of unresolved conflict, often emanating from early caregiver-child 
interactions. Thus for the plurality if not the majority of children seen 
as outpatients during this and subsequent eras—continuing, in many parts 
of the country, to present times—the locus of children's attentional and 
behavioral problems has been attributed to largely unconscious proces-
ses, requiring play therapy techniques along with collateral therapy with 
the parents. It would be hard to imagine, in many respects, two more 
disparate theoretical models than the organic versus the psychodynamic 
for explaining the underlying mechanisms of attention deficits and 
hyperactivity.5 

Partly in response to the broad and overstated nature of both the 
organic and the psychodynamic models, investigators in the 1950s and 
1960s described narrower behavioral syndromes with hyperkinetic or 
hyperactive behavior as the central feature. Many such views were also 
quite organic in origin, but with greater neurologic specificity than earlier 
notions (e.g., Laufer & Denhoff, 1957). By 1968, the second edition of 
the American Psychiatric Association's Diagnostic and Statistical Manual 
of Mental Disorders described "hyperkinetic reaction of childhood" as 
a major category of disorders for youth (American Psychiatric Associa-
tion, 1968). In the British tradition, so-called hyperkinetic behavior was 
also viewed as central, but diagnoses were made only in rare cases of 
severe and pervasive hyperkinesis, usually accompanied by major cog-
nitive deficits. Such British conceptions, reflected in the International 
Classification of Diseases (World Health Organization, 1978), have 
emphasized narrower conceptions of hyperkinetic behavior (Prendergast 
etal., 1988). 

Seminal research in Canada by Virginia Douglas led the field to the 
belief that the core problems of hyperkinetic or hyperactive children lay 
in difficulties with sustained attention, impulse control, and arousal 
modulation rather than in high activity level per se (see Douglas, 1983). 
Along with other corroborating research, this influential view led, in 
1980, to a change in nomenclature within the Diagnostic and Statistical 
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Manual of Mental Disorders, Third Edition (DSM-III; American Psychi-
atric Association, 1980): The diagnosis of attention deficit disorder was 
characterized by developmental extremes of inattention and impulsivity, 
with hyperactivity itself considered secondary. Thus attention deficit 
disorder could exist with or without accompanying hyperactivity, 
yielding a fundamental dichotomy (see Chapter 4). In the Third Edition, 
Revised (DSM-III-R; American Psychiatric Association, 1987), terminol-
ogy again changed. Attention-deficit hyperactivity disorder (ADHD) was 
characterized by a polythetic list of symptoms of inattention, impulsiv-
ity, and hyperactivity; subtyping on the basis of hyperactivity was essen-
tially dropped. 

During the 1980s, investigations with sophisticated methodology 
gave credence to the contention that overactivity itself was a primary 
feature for many of these children (Porrino et al., 1983). On the basis 
of factor analytic investigations that distinguish attention deficits and 
disorganization from behavioral impulsivity/hyperactivity as two funda-
mentally distinct dimensions (e.g., Lahey, Pelham, et al., 1988), the new 
Diagnostic and Statistical Manual of Mental Disorders, Fourth Edi-
tion (American Psychiatric Association, 1994) includes these two symp-
tom patterns as subtypes of ADHD (see below). 

The descriptive rather than explicitly etiologic nature of recent nosolo-
gies, along with their increased rigor and their operationalization of 
diagnostic criteria, reflects the influence of the neo-Kraepelinian move-
ment in the United States over the last 20 years (Blashfield, 1984). 
Careful assessment and diagnosis are deemed critical to the success of 
research and clinical endeavors. Furthermore, the ascendancy of be-
havioral/social learning models as opposed to psychodynamic formula-
tions is quite apparent in recent conceptions of etiology and intervention 
for the field (e.g., Pelham & Hinshaw, 1992). Yet psychodynamic formu-
lations have received renewed interest with regard to the origins of 
attention deficits and hyperactivity: Recent longitudinal data provide 
evidence regarding the primacy of early caregiver-child interactions, 
rather than organic factors, in fostering subsequent attention deficit syn-
dromes among high-risk, impoverished families (Jacobvitz & Sroufe, 
1987). It is quite possible that differing etiologic paths lead to similar 
phenotypic manifestations in different subgroups of children, exempli-
fying the concept of equifinality (see Cicchetti & Richters, 1993). Despite 
markedly different underlying paradigms and assumptions, convergence 
among psychobiologic, social learning, and psychodynamic approaches 
is beginning to emerge. 
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In sum, the rapid changes in nomenclature and the clearly distinct 
underlying theories and perspectives regarding attention deficits and 
hyperactivity have led, at times, to a chaotic feel to the field. Yet despite 
variations in points of emphasis, descriptions of the constituent behaviors 
have been remarkably consistent over the past century, and recent etio-
logic formulations appear more integrative. I continue to address issues 
regarding the essential nature and possible etiologies of childhood 
attention deficits and hyperactivity in Chapter 3. 

DEFINING FEATURES 

As noted earlier, the predominant perspective in today's psychiatric 
community is that categories of disordered behavior exist. Table 1.1 
lists the DSM-IV criteria for attention-deficit hyperactivity disorder. 
Such criteria reflect a considerable body of past research as well as 
specific investigations performed in field trials held specifically to develop 
the nosology. As can be seen, two parallel symptom lists emphasize, 
respectively, symptoms of inattention, poor concentration, and disorgani-
zation versus features related to hyperactivity and behavioral impulsivity. 
The diagnosis of ADHD can thus reflect a predominantly inattentive type, 
a hyperactive-impulsive type, or a combined type (see discussion of subtypes 
in Chapter 4).6 Note that the symptoms must be developmentally ex-
treme relative to the child's age and gender and that they must have per-
sisted for at least 6 months, with onset before 7 years of age. In addition, 
the symptoms must lead to clear impairment in key domains (school, 
home, peer group). Furthermore, in a departure from prior American 
diagnostic criteria, it is required that the symptomatology be pervasive 
(i.e., constituent behaviors must appear at school and home). The inten-
tion is to formulate a rather restrictive set of diagnostic criteria, yielding 
a diagnosis that reflects clear impairment (Schachar, 1991; see also 
Wilson, 1993). The core features of inattention, impulsivity, and over-
activity all comprise complex, multifaceted processes, extended discus-
sion of which will occur in Chapter 3. 

PREVALENCE 

Prevalence estimates for a given diagnostic category reflect the strin-
gency of the definitional criteria. Thus when adult informant rating 
scales are applied to nonselected populations of children (e.g., teacher 
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TABLE 1.1 DSM-IV Criteria for Attention Deficit/ Hyperactivity Disorder 

A(l) Inattention: At least six of the following symptoms of inattention have persisted for 
at least 6 months to a degree that is maladaptive and inconsistent with developmental 
level: 
(a)  often fails to give close attention to details or makes careless mistakes in 

schoolwork, work, or other activities 
(b)  often has difficulty sustaining attenion in tasks or play activities 
(c)  often does not seem to listen to what is being said to him or her 
(d)  often does not follow through on instructions and fails to finish schoolwork, 

chores, or duties in the workplace (not due to oppositional behavior or failure 
to understand instructions) 

(e)  often has difficulty organizing tasks and activities 
(0  often avoids or expresses reluctance about, or has difficulties in engaging in 

tasks that require sustained mental effort (such as schoolwork or homework) 
(g)  often loses things necessary for tasks or activities (e.g., school assignments, 

pencils, books, tools, or toys) 
(h)  is often easily distracted by extraneous stimuli 
(i)  often forgetful in daily activities 

A(2) Hyperactivity-Impulsivity: At least 5 of the following symptoms of hyperactivity-
impulsivity have persisted for at least 5 months to a degree that is maladaptive and 
inconsistent with developmental level: 

Hyperactivity 

(a)  often fidgets with hands or feet or squirms in seat 
(b)  leaves seat in classroom or in other situations in which remaining seated is 

expected 
(c)  often runs about or climbs excessively in situations where it is inappropriate 

(in adolescents or adults, may be limited to subjective feelings of restlessness) 
(d)  often has difficulty playing or engaging in leisure activities quietly 
(e)  is always "on the go" and acts as if "driven by a motor" 
(f)  often talks excessively 

Impulsivity 

(g)  often blurts out answers to questions before the questions have been completed 
(h)  often has difficulty waiting in lines or awaiting turn in games or group situations 
(i)  often interrupts or intrudes on others (e.g., butts into others' conversations or 

games) 
B. Some symptoms that cause impairment were present before age 7. 
C. Some symptoms that cause impairment must be present in two or more settings (e.g., 

at school, work, and at home). 
D. There must be clear evidence of clinically significant impairment in social, academic, 

or occupational functioning. 
E. Does not occur exclusively during the course of a Pervasive Developmental Disorder, 

Schizophrenia, or other Psychotic Disorder and is not better accounted for by a Mood 
Disorder, Anxiety Disorder, Dissociative Disorder, or a Personality Disorder. 



14 ATTENTION DEFICITS AND HYPERACTIVITY 

TABLE 1.1 DSM-IV Criteria for Attention Deficit/Hyperactivity Disorder 
(Continued) 

Attention-Dcficit/Hyperactivity Disorder, Predominantly Inattentive Type: If criterion 
A(l) is met but not criterion A(2) for the past 6 months. 

Attention-Deficit/Hyperactivity Disorder, Predominantly Hyperactive/Impulsive Type: If 
criterion A(2) is met but not criterion A(l) for the past 6 months. 

Attention-Deficit/Hyperaclivity Disorder, Combined Type: If both criteria—A(l) and 
A(2)—are met for the past 6 months. 

SOURCE: American Psychiatric Association. ( 19-94). Diagnostic and statistical manual of mental disorders 
(4th ed.). Washington, DC: American Psychiatric Press. Reprinted by permission. 

ratings in schools), different cutoff points will yield from 1% to 20% or 
more of schoolchildren as hyperactive or attention disordered. Because 
of the developmental and gender-related nature of the symptoms of 
ADHD, if a consistent cutoff is applied for youngsters of all ages and 
of both genders, younger children and boys (who typically show greater 
amounts of the behaviors in question) will be overrepresented, whereas 
older children and girls may be underrepresented. With such cross-
sectional rating scales, in addition, specification of such important features 
as symptom duration and exclusion criteria (cognitive performance or ad-
junctive diagnoses) cannot be invoked, leading to overly broad samples. 

If more stringent diagnostic criteria are employed, prevalence es-
timates for attention deficit disorder or ADHD in grade-school-aged 
children are typically in single digits. For instance, in Ontario, Canada, 
9% of boys and 2% of girls met DSM-II1 criteria for attention deficit 
disorder (Szatmari, Of ford, & Boyle, 1989). Similar figures have been 
found in Puerto Rico (Bird et al., 1988) and in New Zealand (Anderson 
et al., 1987). Note that these investigations have not insisted on. so-
called pervasive hyperactivity, in which prominent symptoms must be 
displayed both at home and school. With these more restrictive criteria 
of pervasiveness, prevalence rates of closer to 1 % have been found 
(Sandoval, Lambert, & Sassone, 1980; Schachar, 1991). Prevalence esti-
mates from unselected populations based in the United States are not 
currently available, although large-scale epidemiologic investigations 
are in the formative stages. Note that it is critically important, in epi-
demiologic studies, to insist on a criterion of significant impairment (as 
opposed to simply exhibiting a certain amount of deviant behavior) 
before including a child as a "case." Furthermore, the preponderance of 
boys with the diagnosis, most pronounced in clinic samples, is not as 
strong in representative community populations (e.g., Szatmari, Offord, 
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& Boyle, 1989). In short, earlier prevalence estimates of hyperactivity 
or ADHD of nearly 20% appear grossly inflated; depending on particular 
criteria, a range from 1 % to 7% of the child population may be categorized. 

HARMFUL DYSFUNCTION? 

In the current nosologies, syndromes characterized by attention deficits 
and hyperactivity have attained the status of "mental disorders," mean-
ing that they are rare statistically and that they cause substantial impair-
ment to the individual and/or significant others in the environment 
(American Psychiatric Association, 1987). But because of the potential-
ly deleterious effects of labeling as well as the questionable scientific 
validity of ascribing all deviant, problematic behavior to psychopathol-
ogy, it is important to examine what criteria determine whether be-
havioral deviance constitutes "mental disorder." The recent perspective 
of Wakefield (1992) on mental disorders as harmful dysfunction is quite 
heuristic in this regard. 

In brief, Wakefield contends that true mental disorders must (a) 
engender substantial harm to the individual or those around him or her 
and (b) incur dysfunction of natural mental mechanisms that have been 
selected in an evolutionary sense. Thus mere problems in living or dis-
cordant political views cannot rightly be claimed as disordered; even 
severely harmful behavioral patterns must reflect actual dysfunction of 
internal mechanisms before the status of mental disorder can be invoked. 
For example, the gross and pervasive distortions of cognitive and linguistic 
functioning linked to schizophrenia are not only extremely harmful and 
impairing but also yield evidence of significant dysfunction in critical 
mental mechanisms that are of clear value to human survival. In this 
sense schizophrenia would meet the "harmful dysfunction" criterion for 
mental disorder. 

How do current conceptions of ADHD hold up under this dual criterion 
set? Given their association with high accident rates, severe risk for peer 
rejection, and negative course, there should be little doubt that clinically 
significant attention deficits and hyperactivity engender considerable 
harm. As for dysfunction, several influential conceptions of ADHD hold 
that the underlying deficit is one of deficient self-regulation and planful 
behavior (see Barkley, 1990; Douglas, 1983). It is certainly plausible that, 
as human brain size rapidly expanded during prehistory, the increased 
executive functions developing from increased self-regulatory capacities 
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were selected for survival. In this admittedly speculative area, a child's 
markedly deficient self-control could therefore qualify as dysfunctional. 
Our ability to appraise whether mental mechanisms have been selected 
during the course of human evolutionary history is admittedly limited. 
Perhaps any set of traits favored by a given culture would be viewed as 
obvious products of natural selection. Nonetheless, Wakefield's concep-
tualization is heuristic, forcing the field to beware of reification of 
diagnostic categories as reflecting "mental disorders" (see Richters & 
Cicchetti, 1993). 

ASSOCIATED FEATURES  
AND COMORBIDITY7  

As noted at the outset of this chapter, ADHD is often accompanied by 
the so-called secondary features of aggression, underachievement, peer 
rejection, and family disharmony. Yet these features are hardly secondary 
in importance for youngsters with ADHD. Indeed, it would be difficult 
to imagine a list of variables that are more predictive of maladjustment 
in our society than these associated aspects of the disorder. 

Aggression and Antisocial Behavior 

From a dimensional perspective, factors of inattention/disorganiza-
tion and particularly of impulsivity/hyperactivity are at least moderate-
ly correlated with aggressive and antisocial behavior (Hinshaw, 1987b). 
From a categorical point of view, ADHD overlaps with CD and with 
oppositional-defiant disorder (ODD)—a milder form of CD featuring 
negative, defiant, irritable behavior patterns—at rates well above chance 
levels (Biederman et al., 1991 ). The comorbidity of ADHD with such cate-
gories ranges from 30% to 50%. In short, aggression and antisocial be-
havior are frequent concomitants of attention deficits and hyperactivity. 

Aggression and antisocial behavior are far from unidimensional. Such 
subcategories as verbal versus physical aggression, instrumental versus 
hostile aggression, and—more globally—overt aggression versus covert 
antisocial behaviors are important to specify for both conceptual and 
clinical reasons (e.g., Loeber & Schmaling, 1985; Price & Dodge, 1989). 
A major problem for assessors, however, is that base rates of all aggres-
sive and antisocial behaviors are low; detailed observational, interview, 
and rating methods are required to obtain a sufficient density of data to 
make such distinctions (see Chapter 2). Crucially, aggressive and anti-
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social behaviors show considerable stability throughout childhood; in 
fact, aggression in adulthood is quite predictable from levels of aggres-
sive actions in middle childhood (Huesmann & Eron, 1990). Further-
more, in an investigation of youngsters with ADHD, Loney, Kramer, 
and Milich (1981) found that concomitant aggressive behavior was a 
stronger predictor of adolescent substance abuse, delinquency, and even 
hyperactivity than was childhood hyperactivity (see Chapter 5). In short, 
evaluation of aggressive and antisocial behaviors in ADHD youngsters 
is of extreme importance. 

Academic Underachievement 

The comorbidity of ADHD with formally diagnosed learning dis-
ability (LD), defined as a significant and marked discrepancy between 
a child's IQ and achievement scores, is lower than is often claimed, with 
overlap estimates ranging from 10 to 30% (Hinshaw, 1992a; Semrud-
Clikeman et al., 1992). Yet the overwhelming majority of youngsters with 
ADHD display at least some forms of underachievement (see Fischer, 
Barkley, Edelbrock, & Smallish, 1990), with suboptimal academic per-
formance exemplified by such disparate markers as the need for special 
education services, disruptive behavior in the classroom that interferes 
with learning, patterns of truancy or expulsion, grade retention, or the 
effects of poor sustained attention and deficient self-regulation on the mas-
tery of school curricula. Given the central importance of school success 
in our society, these types of school-related difficulties are likely to be 
quite predictive of a negative course. In short, although overlap with 
formal learning disabilities is lower than often claimed, co-occurring 
achievement problems are a key aspect of ADHD. 

Peer Rejection 

The long research tradition utilizing peer sociometric assessment has 
consistently revealed that negative appraisal by agemates in childhood 
is a strong predictor of such important long-term outcomes as school 
dropout, delinquency, and global indices of psychopathology (Parker & 
Asher, 1987). Furthermore, among all categories of child behavior disor-
ders, ADHD youngsters are among the most negatively appraised by 
peers (Milich & Landau, 1982; Whalen & Henker, 1992). Such peer 
rejection occurs over rapid time intervals: Brief videotape exposure 
(Bickett & Milich, 1990) or contact with a peer group for several hours 
(Erhardt & Hinshaw, 1993; Pelham & Bender, 1982) is sufficient to reveal 
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stigmatization of youngsters with ADHD. Furthermore, although ag-
gression is a potent elicitor of peer rejection (Coie, Dodge, & Kupersmidt, 
1990; Erhardt & Hinshaw, 1993), nonaggressive ADHD youngsters also 
receive disapprobation from agemates (Pelham & Bender, 1982).8 In all, 
rejection from peers is a crucial associated feature of ADHD. 

Family Dysfunction 

Before the field began to separate attention deficits and hyperactivity 
from aggression, the prevalent belief was that parents of hyperactive 
youngsters displayed psychopathology in the "antisocial spectrum," 
marked by substance abuse, delinquency, and antisocial personality in 
males and somatization disorders in females (Cantwell, 1975). Such fea-
tures are actually concentrated only in the family members of children 
with aggression (alone or comorbid with ADHD) ; high rates of attention 
problems and learning problems characterize biological relatives of non-
aggressive ADHD youngsters (Lahey, Piacentini, et al., 1988; Schachar 
& Wachsmuth, 1990). Beyond psychopathology per se, high levels of 
stress, a lowered sense of parenting competence, and discordant parent-
child interactions are salient familial features accompanying ADHD 
(Anastopoulos, Guevremont, Shelton, & DuPaul, 1992; Anderson, 
Hinshaw, & Simmel, in press; Mash & Johnston, 1990). Although such 
features are rarely considered as primary causes of ADHD behavior, 
stressful, discordant interactions may well predict the maintenance of 
symptomatology and even the eventual course of the disorder (Anderson 
et al., in press; Campbell, March, Pierce, Ewing, & Szumowski, 1991). 
Furthermore, family-level problems may be a key source of intervention 
efforts (see Chapter 6). The family system cannot be overlooked in the 
evaluation of ADHD. 

PROGRESSION INTO  
ADOLESCENCE AND ADULTHOOD  

As recently as 15 years ago it was strongly believed that hyperactivity 
was a benign disorder that typically disappeared with the onset of puberty. 
Well-conducted prospective longitudinal investigations in recent years 
(Barkley, Fischer, Edelbrock, & Smallish, 1990; Gittelman, Mannuzza, 
Shenker, & Bonagura, 1985; Mannuzza et al., 1991; Weiss &Hechtman, 
1986), however, have provided strong evidence that the manifestations 
of ADHD often persist into adolescence and even adulthood (see review 
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of Klein & Mannuzza, 1991). Whereas motoric hyperactivity itself may 
dissipate in many youngsters as they progress into adolescence, there 
is a strong likelihood that attentional difficulties, peer relationship 
problems, underachievement, and psychological sequelae will persist. 
Children with ADHD are at increased risk for such negative outcomes 
as delinquency (Satterfield, Hoppe, & Schell, 1982), early school dropout 
(Weiss & Hechtman, 1986), substance abuse (Gittelman et al., 1985), 
poor driving records (Barkley, Guevremont, Anastopoulos, DuPaul, & 
Shelton, 1993), and relationship difficulties (Weiss & Hechtman, 1986). 
Considerable variability in follow-up status exists, however, with some 
ADHD youths progressing to quite good outcomes, some displaying 
persistent social and attentional difficulties, some following an antiso-
cial trajectory, and a few developing severe, pervasive maladjustment 
(Weiss & Hechtman, 1986). One clear implication is that viable inter-
vention strategies must focus on long-range outcome goals (see Chapter 
6). In Chapter 5,1 examine long-term outcomes in more detail and dis-
cuss predictors of eventual course. 

SUMMARY 

Children with clinically significant levels of attention deficits and 
hyperactivity not only are bothersome to adults and noxious to peers 
but also tend to display developmental difficulties, family disharmony, 
and concurrent problems in achievement and aggression, all of which 
place them at strong risk for subsequent maladaptive adjustment. Whereas 
symptoms of inattention and overactivity are ubiquitous, syndromes 
marked by (a) inattention, poor concentration, and disorganization versus 
(b) behavioral impulsivity and overactivity appear viable. Little evidence 
exists, however, for uniform underlying causal agents; complex, trans-
actional, developmental etiologies require consideration. Historic con-
ceptions of this domain of child psychopathology have yielded swings 
from organic viewpoints to social learning models and psychodynamic 
perspectives; a wide range of identifying labels have been applied to these 
youngsters, leading to confusion and a slowing of scientific progress. 

Currently, diagnostic criteria focus on developmentally aberrant levels 
of inattentive, restless, impulsive, and overactive behavior (a) that have 
been present since early childhood, (b) that cannot be accounted for 
on the basis of psychoses or pervasive developmental disorders, and 
(c) that are displayed in both home and school settings. Prevalence 
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estimates have varied widely but appear to range from approximately 1% 
to 7%, depending on the stringency of the criteria and the requirement 
for cross-situational manifestations. Whether the criteria for ADHD 
yield evidence for "harmful dysfunction" is the topic of important 
debate. Importantly, ADHD is likely to incur risk for aggressive be-
havior, poor peer relations, underachievement, and family dysfunction; 
it also occurs in the presence of comorbid behavioral or emotional 
disorders at rates far above chance levels. The full implications of such 
comorbidity are only beginning to be understood. Finally, the long-term 
course of ADHD, though quite variable, is typically far from benign; the 
field is increasingly cognizant of the chronic nature of this childhood 
disorder. In the remainder of this book I consider assessment of both 
core symptomatology and associated features (Chapter 2), the nature 
of the disorder (Chapter 3), comorbidity and subgroups (Chapter 4), 
developmental trajectories and predictors of long-term outcome (Chap-
ter 5), and perspectives on intervention (Chapter 6). 

NOTES 

1. Although references are commonly made to the "medical model," in actuality there 
are a large number of conceptions of disease and illness in medicine. Whereas the classic 
example is an infectious disease model, in which a specific pathogenic agent is the 
underlying causal factor, most modern illnesses are not infectious. As I discuss, stereo-
types of biomédical perspectives must be avoided. 

2. Factor analysis is a statistical technique used to ascertain underlying dimensions 
among a set of correlated variables. For example, among a group of 30 behavioral variables 
describing psychological problems of childhood, a smaller number of dimensions (for 
example, three) may explain a great deal of the variability among the items. The investi-
gator then attempts to assign meaning to these dimensions of correlated variables by 
examining their specific content. Choices made about assessment tools and statistical 
procedures, however, greatly influence the number of dimensions that emerge in factor ana-
lytic studies of child psychopathology (Achenbach & Edelbrock, 1978; Hinshaw, 1987b). 

3. It is conceivable, too, that the current database that we use to appraise child psy-
chopathology—chiefly behaviors reported by adult informants—is not the optimal means 
of classifying disordered functioning. Perhaps underlying psychological processes, familial 
interaction patterns, or psychobiologic features will, in the future, yield classification into 
discrete groups that more accurately reflect divergent underlying categories. 

4. For a detailed and richly textured accounting of historical conceptions of attention 
deficits and hyperactivity, the reader is strongly urged to consult Barkley (1990). Another 
superb historical account, with a more political perspective on the field's history, is found 
in Schachar (1986). 

5. From another vantage point, however, the neurologic/organic and psychodynamic 
perspectives are quite similar in their placement of the underlying locus of the disordered 
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behavior inside the child. Both of these intraindividual frameworks stand in contrast to 
ecological views, in which features of the social environment and childhood characteris-
tics interact to bring about deviant behavior (e.g., Whalen & Henker, 1980). 

6. The DSM-IV hyperactive-impulsive subtype is unprecedented in past nomenclatures. 
Lahey (1993) has indicated that over half of the children fitting this subcategorization in 
the DSM-IV field trials were not yet in first grade, possibly indicating that the lack of 
exposure to a formal school curriculum had prevented the identification of inattentive-
disorganized symptoms that would emerge in classroom settings. 

7. When such difficulties as aggression or achievement problems are considered di-
mensionally, we may discuss their association or correlation with dimensions of attention 
deficits or hyperactivity. On the other hand, from a categorical perspective, the joint 
presence of two or more independent disorders in the same individual is termed cormor-
bidity. Importantly, ADHD more often appears in conjunction with other childhood disorders 
than it occurs alone (Anderson et al., 1987; Biederman, Newcorn, & Sprich, 1991). The 
theoretical and clinical implications of thecomorbidity of ADHD with different childhood 
disorders are considered more fully in Chapter 4. 

8. Milich and Landau (1989) point out that whereas ADHD youngsters are highly likely 
to be rejected by peers, and whereas ADHD-aggressive children are uniformly disliked, 
children with aggression alone (e.g., purely conduct-disordered youth) are sociometrically 
controversial, signifying their high rates of both negative and positive nominations from 
peers. Such a finding reinforces the importance of separating dimensions of inattention/ 
hyperactivity from aggression in child psychopathology (Hinshaw, 1987b). 



2 

ASSESSMENT AND DIAGNOSIS  

Evaluating children with attention deficits and hyperactivity presents 
challenges to traditional assessment paradigms. Before elaborating on 
psychometric issues, theoretical models, and preferred evaluation strate-
gies, I discuss the nature of such challenges. First, it is necessary to realize 
that there is no single assessment tool that can conclusively establish a 
diagnosis of ADHD in a child who displays core symptoms. Rather, 
information from multiple sources must be weighed and synthesized, 
and the limitations of each informant's perspectives on attentional per-
formance, ovcractivity, and poor impulse control must be taken into 
account. Second, because of the ubiquity of ADHD-related sympto-
matology across normal development and because of the frequent dis-
play of inattention and concentration difficulties in other child disorders 
(see Chapters 1 and 3), the assessor must obtain a careful history and must 
rule out differential diagnoses. Third, the usual methods for evaluating 
psychopathology are inadequate for the task of assessing ADHD. In the 
typical clinic assessment visit, the child is engaged in playroom inter-
views, with the play materials intended to serve as a stimulus for revealing 
inner thoughts, affect, and conflict. Furthermore, individual assessments 
of cognitive, achievement-related, and psychological functioning are 
typically performed; and a physician's examination will cover possible 
medical contributions and will often include a brief neurological 
examination. 

These kinds of evaluations for the ADHD child, however, are quite 
unlikely to reflect the reports of inattention and disorganization at 
school as well as defiance and impulsivity at home that prompted the 
initial clinic contact. In fact, the majority of children with ADHD do not 
display the behavioral repertoire that leads to recognition by parents, 
teachers, and peers when they are confronted with a relatively brief one-
on-one interview, clinic visit, or pédiatrie evaluation. In a crucial investi-
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gation performed in the early part of the last decade, Sleator and Ullmann 
(1981) answered the question that formed the title of their article—"Can 
the Physician Diagnose Hyperactivity in the Doctor's Office?"—with a 
resounding "no." Professionals in the field, in fact, sometimes refer to 
the "doctor's office effect" when a hyperactive child known for disrup-
tive behavior at home or unfocused efforts at school presents as a model 
citizen during the individual attention of a clinic visit. Such behavior is 
not simply a facade; the novelty and one-on-one attention of a trip to 
the doctor's office, psychology clinic, or child guidance center are 
likely to elicit exemplary behavior for brief periods. 

In addition, the typical "one-shot," clinic-based assessment pro-
cedure cannot capture the variability in performance that is the hallmark 
of ADHD (Barkley, in press). That is, such youngsters have been shown 
to vary widely in their performance across similar situations over time, 
to the considerable concern of parents, teachers, and peers. In addition to 
such variability, youngsters with attentional deficits and hyperactivity 
also appear to maintain a debilitating persistence in their behavior when 
situational parameters shift, in that they often fail to modulate their 
responses when the situation dictates change. Specifically, ADHD young-
sters have been shown to persist in domineering, controlling roles even 
when the task demands change—for example, when shifting from teacher 
to learner (Whalen, Henker, Collins, McAuliffe, & Vaux, 1979) or "TV 
talk show host" to guest (Landau & Milich, 1988). Thus assessors must 
sample behavior from diverse situations over time. 

Compounding the problem is that when youngsters are asked directly 
about their problems related to attention deficits and hyperactivity, 
they are prone to underreport key symptoms (Loeber, Green, Lahey, & 
Stouthamer-Loeber, 1991). Given the poor self-monitoring abilities of 
children with ADHD (Hinshaw, Henker, & Whalen, 1984a), such invalid 
reporting of problem behavior is not surprising.1 The message for as-
sessors is that whereas frank discussion with the child about problematic 
functioning and goal setting is necessary for treatment planning, the 
child's own perspective during diagnostic interviewing provides limited 
benefit regarding the core symptom picture of this disorder. 

Overall, behavior considered hyperactive is displayed at significant 
levels primarily during social interactions (e.g., parent-child interchan-
ges) or in situations emphasizing regulation and modulation of behavior 
(e.g., structured classroom situations; performing homework). In addition, 
ADHD-related behavior shows wide within-child variability over time, 
compounded with inflexibility in shifting roles. Adequate evaluation of 



24 ATTENTION DEFICITS AND HYPERACTIVITY 

this condition thus entails the repeated gathering of information from 
informants in the child's natural environment with regard to domains of 
dysfunction that are crucial for learning and social interchange. In addition 
to knowing the individualized evaluations of language abilities, cogni-
tive functioning, and psychological processes that may be necessary to 
ensure coverage of key developmental domains, the assessor must be-
come familiar with instruments ranging from rating scales and question-
naires to behavior observation methodologies and even peer sociometric 
methods, tools that provide a window on behavior and social interactions 
in the child's day-to-day world. The ecological validity of assessment 
instruments—signifying their relevance to the child's everyday ecology 
or environment—is not just a luxury but a necessity for the diagnosis 
of ADHD. In sum, assessors must capture the child's behavior in school, 
home, and peer-related settings and must consider the dynamic nature 
of symptom patterns over time and across situations. 

Before proceeding with specific assessment strategies, I first review 
several important psychometric issues regarding assessment, with specific 
focus on the concepts of reliability and validity. I then discuss the 
important topic of whether different informants regarding child problem 
behavior agree with one another—a thorny issue for the field. After 
covering theoretical underpinnings of the assessment of attention deficits 
and hyperactivity, I next describe, in concise fashion, several represent-
ative assessment tools relevant to both core symptomatology and as-
sociated features. I close with discussion of issues and problems related 
to combining assessment information from disparate sources. 

At the outset I must emphasize that because ADHD symptomatology 
compromises functioning in important domains related to developmen-
tal competence—most notably, academic performance, peer relation-
ships, and family relations (see Chapter 1 )—the assessor cannot simply 
be conversant with a handful of rating instruments or interview schedules 
pertinent to inattention and hyperactivity but must be widely versed in 
the evaluation of such critical target areas as well. In addition, because 
of the ubiquity of attention deficits and overactivity as symptoms that 
may be linked with a host of environmental stresses as well as alterna-
tive diagnostic categories (e.g., concentration problems that accompany 
depression or incipient thought disorder; "nervousness" that may signal 
anxiety as opposed to hyperactivity), priorities for assessment include 
wide clinical knowledge of the entire range of child psychopathology 
as well as strategies that can aid in differential diagnosis. Areas of the 



25 Assessment and Diagnosis 

child's competence must also be explored. Because the material presented 
herein is necessarily condensed, the reader is invited to consult such 
sources as Barkley (1988), Breen and Altepeter (1990), and Hinshaw 
(1987a) for more thorough coverage of issues related to the assessment 
and diagnosis of ADHD. 

RELIABILITY AND VALIDITY 

Reliability 

As discussed in far more detail elsewhere (Anastasi, 1988), the reli-
ability of an assessment device refers to its consistency or freedom from 
unsystematic error. Several types of reliability are important to con-
sider. First, an instrument should yield similar patterns of scores upon 
repeated administration over relatively brief periods of several weeks; 
test-retest reliability describes such temporal consistency, whereas stabil-
ity typically refers to an instrument's consistency over periods of a 
year or more. Second, for an internally consistent instrument, each item 
specifically measures a given domain of functioning—for example, in-
attentiveness—without the confounding influence of other domains. 
Third, and crucially for diagnosis, an instrument such as a structured 
interview should yield the same diagnostic information when utilized 
by different clinicians; similarly, when behavior observations are per-
formed, observers must concur with respect to the category of behavior 
that is noted. Such reliability is termed interdiagnostician or interobser-
ver agreement.2 

Several issues of importance for the assessment of ADHD are directly 
relevant to concerns with reliability. For one thing, when parents or 
teachers complete rating scales regarding the externalizing behavior 
(including ADHD symptoms) of their child, scores tend to fluctuate 
over the first few times the scales are completed. In fact, the initial 
completion of such scales often reveals more deviant scores than does 
the second administration, even in absence of intervention. This fluc-
tuation is important both for the investigator who is gathering a research 
sample and for the clinician who is attempting to ascertain a child's 
diagnostic status; when possible, particularly for shorter scales, obtain-
ing several repeated assessments may help to yield a more stable esti-
mate of symptom severity. 
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Second, although the internal consistency of a particular measure is 
often a desirable goal, it must be recalled that ADHD is a disorder with 
three putative symptom domains (inattention, impulsivity, overactivity) 
and a host of associated problem areas. Thus reliance on instruments 
that are internally consistent with respect to only one such domain may 
underrepresent the multiple areas requiring appraisal and intervention. 
Multidimensional assessment is necessary. 

Third, for many years a common critique of research on child psycho-
pathology was the low interdiagnostician reliability for the major cate-
gories of behavioral and emotional disturbance (Quay, 1979). More 
recently, however, the advent of structured interview techniques and the 
improved, research-based diagnostic criteria exemplified in the latest 
editions of the Diagnostic and Statistical Manual of Mental Disorders 
(DSM-III, DSM-UI-R, and DSM-IV) have led to improved agreement 
figures for the diagnosis of such major syndromes as conduct disorder 
and ADHD. Although kappa (chance-corrected) agreement figures are 
still far from perfect, the potential for reliable diagnosis has done much 
to enhance the scientific status of work on ADHD. Yet, as I now discuss, 
the accuracy or reliability of diagnosis does not guarantee its validity. 

Validity 

Validity is a far broader construct, referring globally to an instru-
ment's success in measuring what it was intended to measure. Whereas 
reliability pertains to the "internal" relationships of the assessment tool 
with itself (over time, across item content, or as utilized by different 
individuals), validity typically necessitates comparison with some 
external standard. Because external standards may themselves vary, 
validity is always context dependent. For example, the same academic 
readiness instrument may be valid in the sense that it predicts one impor-
tant criterion variable (e.g., subsequent academic achievement) but may 
be totally invalid for other purposes (e.g., it does not accurately capture 
creativity). In other words, stating that an assessment device is "valid" 
or "invalid" without referring to a specific criterion is too global a 
statement. 

In classical psychometric theory, an instrument's reliability is a neces-
sary, but not a sufficient, condition for its validity. That is, a valid in-
strument must (at least) be reliable; if it contains large amounts of 
unsystematic error, it cannot hope to reflect a scientific construct with 
much meaning. Yet reliability does not guarantee validity. Indeed, an 



27 Assessment and Diagnosis 

extremely accurate (reliable) weight scale may be quite valid for ap-
praising body mass but completely invalid for the purpose of appraising 
a child's hair color, happiness, or school achievement. 

The simplest, and potentially most misleading, type of validity for 
psychological or behavioral measures is face validity, reflecting the extent 
to which an assessment tool appears to relate to the criterion of interest. 
Whether items "look right" with respect to the criterion is a crude index 
of validity at best. More important is content validity, or the instru-
ment's representation of the pertinent domain of functioning. A content-
valid rating scale to assist with the evaluation of ADHD must include 
items reflecting various types of attentional performance, both cogni-
tive and behavioral impulsivity, and motoric overactivity. Most referen-
ces to validity imply criterion-related validity, the instrument's ability 
to predict independent measures of the same entity. Does a score on a 
hyperactivity rating scale correlate substantially with a well-established 
interview measure? Can a child's performance on a computer task pur-
porting to evaluate sustained attention predict teacher ratings or be-
havior observations of attention in the classroom? Finally, the complex 
concept of construct validity refers to the tool's ability to accurately 
measure a pertinent scientific concept, typically requiring both conver-
gent validity (positive criterion-related validity with other measures of 
the same construct) and divergent or discriminant validity (the measure's 
failure to correlate with competing constructs). 

In the field of ADHD, Jan Loney and colleagues systematically 
derived measures of inattention-overactivity (IO) and of aggression (A) 
that are construct valid. That is, they selected rating scale or interview 
items pertinent to the IO domain only if such items predicted independent 
measures of this construct and simultaneously failed to predict inde-
pendently appraised aggression; the converse criteria were applied to 
items measuring the domain of A (see Loney, 1987; Loney & Milich, 
1982, for details). This kind of attention to construct-valid measurement 
has propelled progress in the field by providing for appropriate separa-
tion of the partially independent domains of hyperactivity and aggres-
sion (Hinshaw, 1987b). 

In sum, developers and users of evaluation tools for ADHD strive for 
the ideal of assessment instruments that are both reliable and valid. A 
critical issue for the field, however, is that various informants often 
disagree in their appraisals of a child's levels of attention deficits and 
hyperactivity. This topic of cross-informant consistency is of sufficient 
importance to bear discussion in its own right. 
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CROSS-INFORMANT CONSISTENCY  
IN THE ASSESSMENT OF ADHD  

As noted at the outset of this chapter, evaluating multiple domains of 
functioning and obtaining the perspectives of multiple informants are 
essential to capture the diversity of ADHD symptomatology. Researchers 
may rightly ask, however, whether the impressions of different informants 
converge. Indeed, the issue of cross-informant consistency straddles 
the border of reliability and validity. The extent to which individuals 
agree with respect to the child's problem behaviors can be seen as 
relating both to interinformant agreement (reliability) and to the pre-
dictability of functioning in one domain from that in another (criterion-
related validity). Such cross-informant consistency of our assessment 
tools is important at a practical as well as conceptual level: If informants 
disagree, whose data do we "count" in formulating a diagnosis? 

The influential meta-analytic review of Achenbach, McConaughy, 
and Howell (1987) provides critical information relevant to this topic. 
These investigators amalgamated information from a large number of 
studies in which parents, teachers, peers, mental health workers, or 
children themselves provided assessment information regarding child 
psychopathology. In brief, when two similar informants—for example, 
two parents, or a teacher and a teacher's aide—rated the same child, 
they showed moderate levels of correspondence regarding the child's 
behavioral or emotional problems, with an average intercorrelation of 
r = .6. Yet when two different adult informants appraised the same 
youngster, the average association plunged dramatically; the average r 
between parents and teachers, for example, was below .30. Even lower 
was the correspondence between a child's self-report and that of adult 
informants (average r = .22). Although all of these correlations are 
statistically significant given the large number of studies reviewed, the 
latter correlations are quite modest, signifying a marked lack of cor-
respondence across different informants.3 

Rather than attributing such small associations to the unreliability of 
different informants or assessment tools, Achenbach et al. (1987) con-
tended that parents and teachers (for example) view and appraise chil-
dren in substantially different contexts. Each source, in fact, may be 
reasonably reliable (in terms of, for example, test-retest reliability) and 
may provide valid information; the lack of correlation with other in-
formants may relate to the substantial variability of children's actual 
behavior in divergent situations. Viewed from this perspective, low 
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levels of cross-informant consistency do not simply represent unsys-
tematic error in assessment information but may reinforce the need to 
obtain data from different informants and different settings to capture 
the situational variability in the child's behavioral repertoire. In short, 
each informant may contribute a unique perspective to the evaluation 
of the child. 

In all, the perspective of Achenbach et al. (1987) mandates obtaining 
evaluation data from all important domains of functioning and from 
each important informant in the child's life. Following consideration of 
theoretical frameworks and a focused review of major assessment instru-
ments, I return at the conclusion of the chapter to the critical issue of 
the amalgamation and integration of information from diverse sources 
with respect to forming a coherent diagnostic picture. 

THEORETICAL FRAMEWORK  
FOR ASSESSMENT  

Assessment of children with attention deficits and hyperactivity 
cannot take place in the absence of some overarching conceptions about 
the nature of the disorder—and, indeed, of child psychopathology in 
general—or without consideration of key psychometric, developmental, 
and theoretical issues (Mash & Terdal, 1988). Before proceeding to cover 
major assessment instruments, I briefly address several developmental 
and theoretical issues that have direct bearing on assessment concep-
tualization and procedures. 

First, as discussed further in Chapter 3, there are a host of intertwined 
genetic, biological, familial, and sociocultural factors that interact to 
yield a symptom pattern characteristic of ADHD. In some children, 
known biological factors may play a relatively strong role; in others, 
environmental/familial variables may take precedence. Although ascer-
taining a specific primary cause for a given child's ADHD is not a viable 
goal of assessment—chiefly because such single, primary causes are 
likely to exist only in rare cases—and although intervention strategies 
need not be directed at the primary etiologic factors or agents,4 our 
evaluation procedures must reflect adequate coverage of the range of 
potential predisposing, precipitating, or maintaining factors in order to 
pinpoint intervention strategies. For instance, high levels of lead in the 
child with clinically significant attention deficits and hyperactivity 
require intervention, even if the ADHD symptomatology has other roots 
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as well. Alternatively, marital discord may not have caused core symp-
toms, but it may well be a maintaining or even exacerbating factor, 
requiring intervention prior to more traditional behavior management 
strategies to decrease misbehavior in the child. 

It is important to realize, in addition, that such causal factors are likely 
to interact actively in complex ways. Genetic or nongenetic biological 
predispositions may correlate with the environments in which the in-
dividual functions; environmental influences may directly affect under-
lying biology (as in lead ingestion, or even in the accumulation of stress, 
both of which may alter brain functioning). Also, family or school 
settings may amplify or dampen underlying symptom tendencies. Al-
though an integrated biopsychosocial perspective has been advocated 
for some time as a goal for psychiatry and clinical psychology (Engel, 
1977), as a field we still tend to pursue rather narrowly construed 
perspectives that are biological or familial or environmental/social. Yet 
our assessments must be able to incorporate different areas of function-
ing as well as disparate causal factors, with the goal of a more complete 
understanding of distal and proximal influences. 

Second, consideration of the dynamic, developmental nature of ADHD 
symptomatology is crucial for both the individual assessor and the 
nosologist. Although there is increasing evidence for the persistence of 
ADHD behavior across development—from preschool years through 
adolescence and even young adulthood in many cases (Campbell, 1990; 
Klein & Mannuzza, 1991)—the constituent behaviors of children with 
ADHD change form with both maturation and shifts in setting para-
meters. The fussy, irritable, demanding toddler may develop into the 
inattentive, defiant preschooler with negative parent-child interactions; 
emerging later is the impulsive, overly active, dysregulated child in 
grade school who suffers classroom failure and peer rejection. Rather 
than simply serving as correlates of the disorder, school failure and 
rejection by agemates may themselves serve to intensify underlying 
symptom patterns (Hinshaw, 1992b; Parker & Asher, 1987) and trigger 
greater disorganization of behavior and the emergence of frank antiso-
cial behavior. By adolescence, this hypothetical pattern may shift again, 
with motoric hyperactivity abating but escalations in social isolation 
and negative self-esteem emerging in reaction to years of frustration and 
negative feedback. In short, there is continuity that can be traced in the 
behavior patterns, but such continuity is displayed via differing mani-
festations across development. This so called "heterotypic continuity" 
means that (a) assessment strategies must be geared towards the child's 
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developmental stage, (b) apparent discontinuities in surface behaviors 
may actually be linked in complex, dynamic fashion, and (c) our nosolo-
gies must be able to reflect the shifting nature of symptom patterns over 
time (see Moffitt, in press, regarding heterotypic continuity in the 
development of antisocial behavior). 

Developmental considerations in the assessment of the child with 
ADHD are presented quite well by Campbell (1990) and Shelton and 
Barkley (1990); I mention several points briefly. First, because pre-
schoolers display increased rates of the constituent behaviors of inat-
tention, impulsivity, and overactivity (which gradually decrease with 
development), the threshold for a diagnosis of ADHD should be raised 
in this age group. Otherwise, we run the risk of overidentifying such 
youngsters; a preponderance of false positive diagnoses for 3- to 5-year-
olds is clearly not a desirable state of affairs. Yet severe levels of the 
constituent behaviors in this age range are highly predictive of con-
tinuity over time (Campbell, 1990; Richman, Stevenson, & Graham, 
1982); it would be an equal mistake to fail to identify developmentally 
severe manifestations of ADHD in preschoolers. Second, given that 
ADHD symptomatology is increasingly expressed in educational set-
tings across middle childhood, we must evaluate not only the child's 
behaviors but also the types of demands and expectations that teachers 
(and parents) place on the child. Modification of such expectancies may 
be an important intervention (see Barkley, 1987). Third, as children de-
velop, we must take into account the increasing influence of the peer 
culture and the particular difficulties that adolescence may bring to the 
youngster whose core problems lie in the area of self-regulation. Sepa-
rating disorganization and rebellion that may be normative for many 
adolescents from manifestations of ADHD will require knowledge of 
family dynamics as well as a developmentally sensitive assessor. In short, 
unfolding developmental stages bring new challenges for the ADHD 
youngster and the assessor alike. With this all-too-brief consideration 
of theoretical and developmental issues in mind, I now turn to an over-
view of assessment tools and instruments that may be particularly useful 
in the evaluation and diagnosis of children with ADHD. 

KEY ASSESSMENT TOOLS 

The measures discussed here are representative tools pertinent to the 
evaluation of children with attention deficits and hyperactivity. Although 
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some are exemplary, the inclusion of any instrument does not imply un-
critical advocacy, nor does the exclusion of other measures signify their 
rejection. In short, space does not permit encyclopedic coverage; this 
list is illustrative rather than exhaustive. 

Rating Scales 

Rating instruments or questionnaires are perhaps the most widely 
utilized assessment tools for the evaluation of youngsters with attention 
problems and hyperactivity. Advantages pertain to their brevity, ease of 
use, and ability to sample adult informants' impressions of the child's 
behavior in home or school settings. Rating scales, however, provide only 
a cross-sectional view of symptomatology; their use for establish-
ing duration of symptom patterns—essential for diagnosis—is limited 
(Hinshaw & Nigg, in press; Hodges, 1993). Another potential disad-
vantage is their global nature, which may lead to bias. Specifically, the 
presence of oppositional or aggressive features in a child may create a 
"negative halo" in the rater to infer inattentive or hyperactive behaviors 
even when the latter have not been displayed (Abikoff, Courtney, Pelham, 
& Koplewicz, in press; Schachar, Sandberg, & Rutter, 1986). In addi-
tion, one must pay close attention to the norms on which rating scale 
cutoff scores are based; an unrepresentative normative sample may either 
understate or overinflate levels of attention problems and hyperactivity. 
Furthermore, assessors must examine whether the briefer rating instru-
ments have sufficient item pools and the proper item selection pro-
cedures to yield construct-valid indexes of key subdimensions such as 
inattention, hyperactivity, and aggression. The most commonly used brief 
rating instrument for ADHD, the 10-item Conners Abbreviated Symp-
tom Questionnaire, which provides a single "hyperkinesis" score, con-
founds hyperactivity and oppositionality (Ullmann, Sleator, & Sprague, 
1985). Despite such concerns and limitations, however, rating scales are 
an indispensable element of the assessment of children with suspected 
attention deficits and hyperactivity. Comprehensive coverage of the 
various rating instruments is found in such sources as Barkley (1990), 
Hinshaw and Nigg (in press), and a special issue of the Psychophar-
macology Bulletin (1985) that reviewed rating scales for use in child 
psychopharmacology research. 

Broad scales related to wide conceptions of child psychopathology 
are valuable for their coverage of not only inattention and hyperactivity 
but also aggression, antisocial behavior, and internalizing features, to 
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provide a comprehensive picture of behavioral and emotional function-
ing. The extensively normed and investigated Child Behavior Checklist 
(Achenbach, 1991) is the paradigmatic rating scale for the field. Its current 
revision features a consistent factor structure for parent and teacher 
versions of the instrument as well as for males and females of different 
age ranges, affording comparability of scores across development and 
across key informants. Narrow-band scales relevant to the externalizing 
domain include attention problems, aggression, and delinquency; several 
internalizing scales are also included, as is a section related to socially 
competent functioning. Other broad scales in wide use are the Revised 
Behavior Problem Checklist of Quay and Peterson (1983), which can 
be completed by parents as well as teachers, and the Conners Parent Rating 
Scale and the Conners Teacher Rating Scale (Goyette, Conners, & 
Ulrich, 1978). 

Narrower scales related solely to externalizing behavior include the 
Conners Abbreviated Symptom Questionnaire, a 10-item scale also known 
as the "Hyperkinesis Index" that contains frequently endorsed and 
medication-sensitive items from the longer Conners instruments. As 
noted above, its total score tends to select youngsters with considerable 
oppositionality or aggression in addition to hyperactivity. In an attempt 
to construct a brief scale with construct-valid dimensions of inattention-
overactivity versus aggression, Loney and Milich (1982) began with 
items from the lengthier Conners Parent and Teacher Rating Scales. By 
selecting only those items that specifically related to one or the other 
domain, they constructed two 5-item indexes comprising the IOWA 
Conners Scale. Also, the items from the DSM-III-R criteria for ADHD 
(as well as for oppositional-defiant disorder and conduct disorder) have 
been transformed into a rating scale format by Pelham, Gnagy, Greenslade, 
and Milich (1992); preliminary norms are provided. Space does not 
permit discussion of the many additional narrow scales that have been 
created. 

In sum, rating scales constitute an ideal "first wave" of assessment 
data pertinent to attention deficits, hyperactivity, and additional symptom-
atology. Importantly, they sample the impressions of key adults regard-
ing the child's typical behavior patterns in the natural environment, 
without requiring extensive training. They tap key symptoms and may 
help to ascertain important syndromal manifestations; but without sup-
plemental assessment that allows systematic information on symptom 
onset and additional diagnostic categories, they are of limited use for 
careful diagnosis. The ease of administration of the briefer scales is well 
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suited for repeated assessments during treatment programs, but their 
coverage of additional psychopathology is limited. If their limitations 
are respected, and particularly if the assessor is knowledgeable about the 
normative basis of the cutoff scores that a given scale utilizes, rating 
scales can be quite useful in initiating an assessment package and in 
aiding the monitoring of treatment response. 

Interviews 

Two general types of interviews are utilized with regard to the assess-
ment and diagnosis of child psychopathology. First, unstructured clini-
cal interviews allow the informants (usually the parents or teachers) to 
provide their own views of the child's impact upon the home or school 
and to give voice to their frustrations and concerns with the bothersome 
patterns of misbehavior that typically prompt referral. Despite their 
flexibility and their focus on the respondent's concerns—making them 
ideal for initial clinic consultations—such unstructured interviews are 
quite unreliable with respect to obtaining a diagnosis. This contention 
is understandable if one considers the wide fluctuations in such factors 
as respondent mood and perspective and in interviewer orientation and 
style that may accrue to open-ended interviews. 

Over the past decade and a half, structured diagnostic interviews, in 
which questions are asked in a prearranged formula emphasizing rigor 
and consistency, have gained increasing support as more reliable means 
of assessing child psychopathology when diagnosis is an important 
goal. Such structured interviews are particularly helpful for ascertaining 
a definitive diagnosis of ADHD as well as the full range of possible co-
morbid diagnoses that may accompany ADHD. Indeed, the sole use of 
rating scales is insufficient when the goal is to determine formal diag-
nostic status because such questionnaires are inadequate for ascertain-
ing the duration of problematic behaviors. Differential diagnosis is also 
aided by structured interviews, in that symptoms that may be common 
to multiple disorders (e.g., concentration problems that may accompany 
depression) can be linked with other presenting behaviors to yield 
coherent syndromes or disorders.5 

Structured interviews are most often administered to parents, al-
though for the externalizing disorders teacher administration is desirable, 
given the salience of the classroom for the display of inattention, impul-
sivity, and hyperactivity. A major question pertains to the reliability and 
validity of the child's self-report. Whereas the reliability of structured 
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interviews with children under 9 years is typically below acceptable 
standards, for youngsters above this age interviews may be essential for 
obtaining valid information about both internalizing features and anti-
social behavior. Adults will often be ignorant of the child's internal state 
or his or her commission of antisocial acts; teachers, in particular, are 
not optimal informants regarding internalizing features (Hinshaw, Han, 
Erhardt, & Huber, 1992). As noted at the outset of this chapter, however, 
children of any age are extremely likely to underreport problems in the 
domain of attention deficits, impulsivity, and hyperactivity (Loeber, 
Green, Lahey, & Stouthamer-Loeber, 1991). Whether to perform a formal 
interview with the child depends on his or her age as well as the domains 
of functioning that require elucidation. In short, although self-report for 
ascertaining symptoms of ADHD is apt to be of extremely limited value, 
the child's perspective on other domains of functioning may be crucial. 

The most widely used structured interviews for child psychopathol-
ogy are listed in Table 2.1. The most researched instrument is the 
Diagnostic Interview Schedule for Children (DISC), an extremely struc-
tured interview that was devised for lay interviewers in epidemiologic 
investigations. Its latest revision, the DISC-2, is keyed to DSM-HI-R 
(Fisher et al., 1991); the DISC-3 (keyed to DSM-IV) is slated for release 
in 1994. Parent versions of all of these instruments share roughly com-
parable reliability data with respect to externalizing diagnoses such as 
ADHD, with obtained interdiagnostician agreement figures for anxiety 
and depressive disorders that are substantially lower. The validity of 
diagnostic interviews is typically assessed in relation to alternative diag-
nostic formulations that share similar sources of underlying data; thus, 
as in other domains of clinical psychology and psychiatry, validation 
efforts suffer from the lack of a true "gold standard." An authoritative 
review of current diagnostic interviews for child psychopathology is 
found in Hodges (1993). 

Finally, additional interviews focus on domains other than psycho-
pathology per se. For example, semistructured interviews regarding 
parental impressions of the child's developmental history are of critical 
importance for ascertaining key information about motoric, cognitive, 
self-care, and language performance earlier in the child's history (see 
Barkley, 1990). Indeed, if there were to be only one assessment tool 
that could be used to evaluate the child who potentially has ADHD, a 
thorough developmental and family history might well be the choice, 
given its potential richness, its coverage of associated symptom fea-
tures, its provision of information regarding crucial contextual factors, 
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TABLE 2.1 Structured Diagnostic Interviews for Assessing Child 
Psychopathology 

Instrument Reference

Diagnostic Interview Schedule for Children (DISC-2) Fisher et al. (1991) 
Schedule for Affective Disorders and Schizophrenia Puig-Antich & Chambers 

for School-aged Children (K-SADS) (1978) 
Diagnostic Interview for Children and Herjanic, Herjanic, Brown, & 

Adolescents (D1CA) Wheatt (1975) 
Child and Adolescent Psychiatric Assessment (CAPA) Angold, Cox, Prendergast, 

Rutter, & Simonoff (1987) 
Child Assessment Schedule (CAS) Hodges, Kline, Stern, Cytryn, 

&McKnew (1982) 

NOTE: See Hodges (1993) for a thorough review of such instruments. 

 

and its ability to rule in or rule out a host of potential risk factors and 
causal agents. 

Behavior Observations 

Although quite costly and difficult to coordinate logistically, system-
atic behavior observations in the natural environment yield the potential 
advantage of more precise and objective evaluation of key behavioral 
tendencies than is obtainable from rating scales. Observer teams per-
form repeated observations of children in class or play settings, or in 
the home, recording at regular intervals the salient behaviors of interest. 
The relatively low levels of inference required to check the appropriate 
behavioral category often yield frequency counts of important classes 
of behavior that are fairly distinct from other classes.6 Importantly for 
intervention, behavior observations can address not only inattentive, off-
task, and overactive behaviors but also such important domains as inter-
personal aggression, social isolation, and social skills (Hinshaw, Henker, 
Whalen, Erhardt, & Dunnington, 1989). For systematic intervention 
studies with ADHD children, behavior observations have served as 
key outcome measures (e.g., Gittelman et al., 1980; Hinshaw, Henker, 
& Whalen, 1984a). 

The Classroom Behavior Observation Code of Abikoff, Gittelman-
Klein, and Klein (1977) and the class, lunchroom, and playground obser-
vational system of Gadow and colleagues (Gadow, Nolan, Sverd, Sprafkin, 
& Paolicelli, 1990) are representative of validated behavior observation 
systems in the field. Because systematic behavior observation efforts 
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require substantial training of key personnel and multiple observers to 
obtain checks on interobserver reliability, they are outside the window 
of feasibility for most clinicians. Yet the hope is that school districts, 
mental health centers, and health maintenance organizations will begin 
to incorporate traveling observer teams that can be utilized across multiple 
sites in an attempt to add this crucial methodology to assessment efforts. 

Behavior observations of clinic-based interactions or even of solitary 
clinic behavior are also possible (see Barkley, 1990, for a review). Here, 
parent-child interchanges (Barkley & Cunningham, 1979), peer group 
interactions (Pelham & Bender, 1982), and solitary playroom behavior 
(Roberts, 1990) can be either observed from behind a one-way mirror 
or coded from videotapes. Although coding can be arduous, the potential 
yield with respect to reliable, objective information on discrete behaviors 
or key interactional processes may be quite large. Again, despite the 
potential issue of the generalizability of clinic-based observations to 
the natural environment, the hope is that observing direct interactions 
of such key areas as parent-child interchange or peer group behavior 
will yield more specific and valid information than will adult impres-
sions from rating scales. 

Tests of Cognitive, Intellectual, and Achievement-Related Functioning 

Given the above-noted difficulties with school performance that 
pertain to an extremely large percentage of children with ADHD, evalu-
ation of intellectual potential and of current academic achievement is often 
indicated for this population. Such evaluation must be individually ad-
ministered by a trained examiner. Assessment tools like the third edition 
of the Wechsler Intelligence Scale for Children (WISC-III; Wechsler, 
1991), the Kaufman Assessment Battery for Children (KABC; Kaufman 
& Kaufman, 1983), the Woodcock-Johnson Psychoeducational Battery-
Revised (Woodcock & Johnson, 1989-1990), and the recent Wechsler 
Individual Achievement Test (WIAT; Wechsler, 1992) are well-normed 
and thorough instruments for the appraisal of intellectual functioning and 
academic achievement. 

Recall, however, that one-on-one administration of such instruments 
may not capture the full range of inattentive and overactive symptom-
atology that is typically exhibited in the natural environment. For teacher 
appraisal of the child's actual academic work in the classroom, the 
Academic Performance Rating Scale of DuPaul, Rapport, and Perriello 
(1991) yields reliable and valid information that is quite specific. In 
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addition, actual products of the child (school work samples, grades, 
curriculum-based assessment via microcomputers) may serve as key 
evaluation data. 

Beyond the basic evaluation of intellectual functioning and school 
performance, a wide range of neuropsychological instruments has been 
utilized with ADHD youngsters, but (a) such evaluation is often quite 
costly and (b) the specification of interventions based on a particular 
neuropsychological profile is not firmly established (Gittelman & 
Feingold, 1983). From a research perspective, hypothesized deficit 
areas of neuropsychological functioning (particularly those in the fron-
tal lobe area) are not always replicated in samples of ADHD youngsters 
(Barkley, Grodzinsky, & DuPaul, 1992). The next decade should wit-
ness further developments in this field, as increasingly sophisticated 
neuropsychological tools are utilized to localize deficit areas in children 
with ADHD and underachievement (Barkley, in press). 

Peer Sociometric Evaluations 

Although not typically obtained as part of a clinical assessment, 
sociometric assessments from peers may be particularly important prog-
nostically. As noted earlier, ADHD children are particularly likely to 
receive rejection from agemates, which is a potent predictor of negative 
course. Because teacher estimates of a child's peer status are only partially 
valid, obtaining information on social preferences directly from children 
is far preferable, even though such data collection may be outside the 
scope of most practitioners. Reviews of current sociometric proce-
dures for use with children are found in Asher and Coie (1990) and 
Newcomb, Bukowski, and Pattee (1993). 

Laboratory Measures of Attention, 
Impulsivity, and Hyperactivity 

As explored in Hinshaw (1987a), Barkley (1991), and Pelham and 
Milich (1991), laboratory measures of the key constructs of attentional 
deployment, impulse control deficits, and motoric overactivity are still 
largely in the research/experimental stage, with little clinical utility 
established. Whereas such tools as computerized measures of cognitive 
functions believed to underlie attentional deficits, biological assays of 
key neurotransmitters and metabolites, and a host of indexes of hyper-
activity promise to yield important insights into underlying mechanisms 
of the disorder, few are sufficiently validated to be useful for clinical 
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decision making pertinent to the individual case. Use of computerized 
tests of attention deployment, for example, will yield both false positive 
predictions (child without ADHD who shows inattention) and false 
negative predictions (child with ADHD who shows adequate attention). 
The reader is advised to research any such laboratory measures carefully 
before deciding to include them in assessment batteries for clinical 
evaluation. In discussing the nature of ADHD, I consider several of 
these types of measures further in Chapter 3. 

Competencies 

All children, even those with clinically significant attention deficits 
and hyperactivity, have areas of strength as well as weakness. Given the 
litany of problems that are associated with ADHD, it may become easy 
to overlook the competencies such children display, but evaluation of 
this domain is also crucial. The field of developmental psychopathology 
is coming to the realization that the study of behavioral disturbance may 
be optimally informed by focus on children's resiliency in the face of 
stress (Garmezy, 1989). Identification of protective factors—those vari-
ables that, even under conditions of risk, predict healthy outcomes—is 
therefore critical. Also, for the purpose of implementing psychosocial 
intervention programs, assessors must identify a child's areas of strength 
because these may constitute alternative skills, incompatible with problem 
behavior, that should serve as intervention targets. Knowing about the 
child's strengths may also help to ascertain reinforcers for behavioral 
programs. Finally, a focus on strengths may be essential in bolstering a 
child's flagging self-esteem. In brief, the area of children's positive fea-
tures and competencies should not be overlooked. 

AMALGAMATING DISPARATE  
SOURCES OF INFORMATION  

Given the diversity of assessment information required for a thorough 
evaluation of the youngster with ADHD, and particularly given the need 
for different informants to contribute to the database, an essential issue 
is how best to amalgamate and synthesize the potentially divergent 
information that is obtained. If, for example, parents describe markedly 
defiant and impulsive behavior at home, but the teacher discusses an 
attentive, thoughtful child, what is the potential resolution? Alternative-
ly, how does the assessor contend with disparities between the child's 
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self-report (essentially denying problem behavior), testing data (in-
dicating mild attentional problems), and the teacher's contention that 
the child cannot focus on academic material in class for more than 5 
minutes? As noted in an earlier section of this chapter, interinformant 
agreement is quite modest with regard to child psychopathology, yet 
Achenbach et al. (1987) contend that this lack of overlap does not neces-
sarily signal unreliability but rather the expression of unique perspec-
tives from informants who witness divergent behavior. How is the 
assessor to integrate disparate information? 

No easy solution is apparent for such dilemmas. Certainly, if sound 
data exist to the effect that, for example, children's self-reports marked-
ly underestimate ADHD symptomatology (Loeber, Green, Lahey, & 
Stouthamer-Loeber, 1991), such evidence may be a guide suggesting 
the discounting of this source and the inclusion of parent and teacher 
reports if the behaviors in question are noted. Yet it is quite difficult to 
establish the ultimate criterion measure against which to appraise the 
soundness of any particular source. In other words, a "gold standard" 
that is independent of the typical sources used to establish a diagnosis 
rarely exists. Achenbach (1990) has suggested that, for nosologies of 
child disorders, the five axes should refer not to major mental disorders, 
developmental disorders, medical conditions, psychosocial Stressors, 
and global adaptation (see American Psychiatric Association, 1987) but 
to a particular source of assessment information. In his proposal, the 
axes would represent parent information, teacher data, results of cogni-
tive and psychological assessments, physical examination, and the 
child's self-report. This proposal for a multiaxial nosologie framework 
based on the source of assessment data explicitly recognizes the diver-
sity of perspectives of different informants. 

A major goal for the field is to ascertain appropriate means of com-
bining data from the various sources when they do not converge. Although 
formulas for ascertaining the proper blends of different informants' data 
can be generated, complex multivariate combinations may not neces-
sarily be optimal. A helpful perspective on this topic is presented by 
Piacentini, Cohen, and Cohen (1992), who emphasize, on méthodologie 
grounds, that simple algorithms are nearly always preferable to compli-
cated weightings of various sources. An example of such a "simple" 
algorithm is to "count" a symptom when any one source has indicated 
its presence. As the field increasingly recognizes that no one source of 
assessment information has automatic primacy, this area should receive 
increasing attention from investigators and clinicians. 
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SUMMARY  

Assessment related to children with attention deficits and hyperac-
tivity requires the use of reliable and valid instruments that sample be-
havior in the natural settings in which key problem areas are displayed. 
The usual clinic-based procedures—which entail one-on-one evaluation 
of cognition, achievement, medical problems, and emotional functioning 
—typically do not reveal the types of difficulties ADHD children dis-
play in home, school, and peer settings, mandating use of interview and 
rating scale procedures with parents, teachers, and even agemates. A 
thorough developmental history and a comprehensive review of function-
ing in key domains are essential aspects of diagnostic and assessment 
procedures. I briefly reviewed the potential utility of rating instruments, 
interviews, behavior observations, peer reports, individual assessments 
of cognition and neuropsychological performance, and laboratory meas-
ures for sampling the child's skills and deficits in critical areas of function-
ing. To aid with intervention, competencies and strengths of the child 
and in the environment must also be ascertained. Overall, in formulating 
a diagnosis, there is no substitute for thorough knowledge of (a) child 
psychopathology in general, to help in making differential diagnostic 
decisions; (b) the psychometric properties of the various assessment 
tools that can be utilized to sample behavior in the child's natural environ-
ment; and (c) the variety of assessments of ancillary areas of function-
ing, including speech and language skills, cognitive development, and 
neuropsychological functioning, to name several. Currently, given rela-
tively low levels of agreement about the child's behavior from different 
sources—which may signal the variability of child behavior as much as 
the reliability of the instruments—the field is formulating means of 
amalgamating information from the diverse informants and procedures 
that provide key information. 

NOTES 

1. Recent, unpublished data from my laboratory give additional testimony to the poor 
self-monitoring abilities of ADHD youngsters. Utilizing an original self-report measure 
of children's aggressive tendencies (Zupan, 1991), Hinshaw and Garcia (unpublished 
data) found that self-reported aggression differentially correlated with objective observa-
tions of verbal and physical aggression (during naturalistic summer camp programs) for 
ADHD and comparison samples. Specifically, the association between self-reported 
aggression and observed aggression in the comparison boys was r = .44, but the correlation 
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l'or ADHD boys was r = .04. These significantly different correlations signify the low 
accuracy of self-report of the ADHD youngsters—who were observed to be six times as 
aggressive as the comparison boys. 

2. When multiple diagnosticians or observers are compared regarding their decisions 
as to the presence or absence of a particular diagnosis, calculation of reliability must take 
into account the agreement that could have occurred by chance alone. For example, if the 
children in a given sample have either ADHD or no diagnosis, and if the base rate (i.e., 
frequency of occurrence) of ADHD is 40%, the diagnosticians would agree solely by chance 
16% of the time (the probability of the joint occurrence of two independent events equals 
the product of their separate occurrences; 40% x 40% = 16%)). Kappa is a statistic that 
reflects the obtained interobserver or inlerdiagnostician agreement that transcends the rate 
of chance agreements; it equals the obtained agreement minus the chance agreement divided 
by one minus the chance agreement. 

3. Achenbach et al. (1987) found that the average cross-informant correlations were 
somewhat stronger for the appraisal of externalizing (hyperactive, aggressive) than for 
internalizing (social withdrawal, anxiety, depression) behavior patterns. More overt, 
"visible" psychopathology is thus apparently somewhat easier for observers to notice. 
Still, however, cross-informant correspondence for this domain is modest. 

4. Phenylketonuria (PKU) is a genetic defect that causes the individual to be unable 
to metabolize phenylalanine, buildup of which in the system can lead to mentally retarded 
functioning. Yet the primary intervention, given current inability to perform genetic 
therapies, is solely "environmental": Phenylalanine is withheld from the diet. By this 
measure retardation may be minimized or prevented. In short, effective interventions that 
are not directed at primary causal factors may be quite efficacious. 

5. Because of the omnipresence of atlentional problems and overactivity in child 
psychopathology, performing differential diagnoses is indeed of crucial importance. For 
detailed information regarding the separation (and linkages) between ADHD and such 
frequently associated conditions as learning disabilities, ODD, CD, and internalizing 
disorders, see Barkley (1990). 

6. In my summer research programs for boys with ADHD, I have utilized both rating 
scales and direct observations of overt aggression, covert antisocial behavior, and proso-
cial interaction. Whereas the observational codes of these domains are intercorrelated with 
mild to moderate magnitude—attesting to their partial independence—parallel dimen-
sions from the rating scales are so highly associated (r's = .85 and above) as to be 
collinear, precluding analyses of the separate domains. 



3 

THE NATURE OF  
THE DISORDER AND  

ETIOLOGIC HYPOTHESES  

The goals for this chapter are to explore the nature of ADHD and to 
examine current conceptions regarding the etiology of the condition. 
Although clear answers for each topic have eluded investigators for as 
long as attention deficits and hyperactivity have been studied, in recent 
years research regarding the essential nature of ADHD has intensified, 
revealing insights into possible underlying mechanisms. Furthermore, 
an increasing array of potential causal factors has been identified. 

Regarding the nature of ADHD, key questions include the following: 
What are attentional deficits, and do they actually comprise the core 
problem area for this diagnostic category? How does one conceptualize 
impulsivity and disinhibition? Are youngsters with an ADHD diagnosis 
really "hyperactive"? Which, if any, of these core symptoms occurs more 
frequently in children with ADHD than in agemates with other be-
havioral or emotional disorders? Which underlying processes might 
account for the core symptom patterns as well as for ADHD children's 
great variability in task performance, their associated problems in achieve-
ment and peer relations, and their poor prognosis? Tentative answers to 
these provocative questions are beginning to emerge. 

As for potential etiologic agents and risk factors, I first distinguish 
types and levels of causation and I next make clear that diverse etiologies 
exist for the disorder currently named ADHD. Indeed, clearly specified 
primary causes have been discerned for only small subgroups of ADHD 
youngsters; etiologic hypotheses increasingly involve transactional 
models involving complex paths linking biological and environmental 
factors. In discussing evidence for various causal agents, I also point 
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out the difficulties involved in discerning truly causal factors from 
correlates or consequences of attention deficits and hyperactivity. 

METHODOLOGIC AND  
CONCEPTUAL ISSUES  

Considerable méthodologie and conceptual problems have hindered 
pertinent investigations of the nature and etiology of ADHD. First, the 
fluctuating terminology and diverse diagnostic criteria employed over 
the past decades (see Chapter 1) have made it particularly difficult to 
know whether a given mechanism (e.g., sustained attention) or etiologic 
factor (e.g., perinatal difficulties) is being applied to the same types of 
children across different investigations. Indeed, given nonstandard and 
changing diagnostic practices, there should be little wonder at the continu-
ing failure, over the years, to replicate key findings in the field (e.g., 
Zametkin & Rapoport, 1987). Even today, the more rigorous and em-
pirically tested criteria utilized in the Diagnostic and Statistical Manual 
of Mental Disorders are far from fully reliable, specific, or valid. Further-
more, the lack of reporting of additional diagnoses in many investiga-
tions renders problematic the comparability of a given ADHD sample 
with others in the literature (see Chapter 4 for elaboration of issues 
regarding comorbidity). Unless standard diagnostic procedures are util-
ized, the field will continue to aim its probes about underlying mechanisms 
and causal variables at moving targets, that is, at diverse children who 
may mistakenly receive the same diagnostic label. 

Second, whereas various mechanisms or etiologic factors have often 
been shown to differentiate ADHD from comparison youngsters, it is 
quite rare for investigators to include psychiatric comparison groups in 
their studies. Without such groups, any symptom cluster, psychopatho-
logical mechanism, or potential etiologic factor that distinguishes hy-
peractive from nondiagnosed youngsters may not be specific to ADHD. 
In such cases, we are left with knowledge about the general nature of 
child behavior disorders, or about the effects of a child's receipt of a 
label, but information about whether the construct in question actually 
relates to ADHD is lacking. For example, as I soon discuss, deficits in 
attention or concentration appear to apply to a number of childhood 
conditions. The message to the field is that only studies including psy-
chiatric comparison groups are likely to advance knowledge of the specific 
nature and specific causes of ADHD. However, the few such reports 
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performed to date have often failed to corroborate the specificity of 
suspected correlates, risk factors, or causal agents (see, for example, 
Halperin, Matier, Bedi, Sharma, & Newcorn, 1992; Milich & Dodge, 
1984; Werry, Elkind, & Reeves, 1987). The search for specific manifes-
tations of this (or any other) diagnostic category in child psychopathol-
ogy is not yielding simple answers. 

Finally, most investigations regarding causal factors rely on cross-
sectional or retrospective research methodologies, in which already-
diagnosed ADHD and comparison youngsters are compared with respect 
to contemporaneous (e.g., family interactions) or prior (e.g., birth his-
tory; retrospective accounts of early temperament) variables believed to 
be related to etiology. With cross-sectional methodologies, a key dif-
ficulty should be immediately apparent: Any variable that differentiates 
groups may be a consequence of the disorder rather than a cause. The 
truism that correlations do not imply causal connections is particularly 
pertinent for investigations in child psychopathology. For example, the 
greater family discord and stress in ADHD samples may reflect parental 
reaction to an impulsive, defiant child rather than a primary cause of 
the deviant child behavior (Anastopoulos et al., 1992; see also discus-
sion later in this chapter).1 Without knowledge of parent-child interac-
tions prior to the development of ADHD symptomatology, we cannot 
know whether earlier family disharmony shaped the initial display of 
problem behaviors. Prospective investigations of young children who 
do not yet display diagnosable ADHD are highly desirable, yet such 
studies incur a host of logistic and budgetary problems. Overall, the 
barriers to establishing and confirming etiologic factors for attention 
deficits and hyperactivity are formidable. 

THE NATURE OF ADHD: 

UNDERLYING MECHANISMS 


Do the Core Features of ADHD Cluster Together? 

In Chapter 1,1 briefly discussed recent factor analyses of parent and 
teacher ratings of the core symptoms of inattention, impulsivity, and 
hyperactivity, results of which have implications for the existence of 
underlying patterns of the constituent behaviors. Results converge on 
the finding that the underlying symptoms fall into two core dimensions 
rather than three. Specifically, (a) inattention, cognitive impulsivity 
(e.g., disorganization, need for teacher's supervision), and occasionally 
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restlessness load together on one factor, whereas (b) problems of motoric 
overactivity and behavioral disinhibition (impulsivity) form another, 
orthogonal dimension (Bauermeister, Alegria, Bird, Rubio-Stipec, & 
Canino, 1992; Lahey, Pelham, et al., 1988). These results are corrobor-
ated by results of recent cluster analytic work, in which empirically 
homogeneous groups of children are formed with respect to the constit-
uent behaviors. Hart et al. (1993) discerned one cluster of children with 
exclusive deficits in attention, in distinction to another, larger group dis-
playing both inattention/disorganization and impulsivity/hyperactivity 
(see Chapter 4 for more explicit consideration of subtypes). Similar 
results were obtained by Lahey, Pelham, et al. (1988). Overall, it appears 
that two stable dimensions consistently appear, requiring modification 
of our thinking about the nature of both impulsivity and ADHD as a 
whole. 

Another important issue pertains to the coherence or validity of labor-
atory measures of the core features of ADHD. Such measures are par-
ticularly valued because of their apparent objectivity (see discussion in 
Chapter 2). If, for example, computerized attention tasks, response search 
tests measuring impulsivity, and observations of hyperactive behavior 
were all to converge, the field might stand on firmer scientific footing. 
Empirical reports, however, reveal a substantial lack of correspondence 
across such measures, a finding that has raised serious concerns regard-
ing the validity of ADHD (see Rutter, 1983, for a review). 

Such poor convergence, however, may relate more to the nature of 
laboratory assessments than to the viability of ADHD itself. Laboratory 
indices of a particular domain often show extremely modest associa-
tions with other measures ofthat very domain. Computerized measures 
of attentional performance do not, in fact, show strong association with 
teacher ratings of ability to concentrate in class; cognitive measures of 
impulsivity from computer tasks relate only marginally to indices of be-
havioral impulsivity. Thus the inability of laboratory attention variables 
to correspond with laboratory measures of impulsivity may tell us less 
about the lack of coherence of ADHD than about the selectivity and poor 
ecological validity of the laboratory measures themselves (Barkley, 1991 ; 
Rutter, 1983).2 

With such preliminary issues in mind, I turn now to discussion of the 
nature of the primary or core symptom areas of ADHD. After systemati-
cally reviewing evidence regarding the scientific status and specificity 
of these features, I proceed to consider other mechanisms or explana-
tions regarding the nature of ADHD symptomatology. 
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Core Features 

Inattention. Cognitive psychology has long told us that attention is 
not a unitary construct (for a review, see Voeller, 1991). Indeed, several 
disparate types of attention are salient, including (but not limited to) 
selective attention, the ability to attend to a particular stimulus in the 
presence of other competing stimuli; attentional capacity, the amount 
of information in short-term memory to which the child can attend; and 
sustained attention, the persistence of focus over lengthy time periods 
or during the presence of fatigue. Since the seminal work of Douglas in 
the 1970s (see review of Douglas, 1983), a prevalent belief has been 
that ADHD children's most salient problems with attention fall in the 
area of vigilance or sustained attention. Specifically, with the continu-
ing presentation of repetitive stimuli, the ADHD child's performance— 
initially equivalent to that of comparison youngsters—will begin to 
deteriorate, signifying deficiencies in the maintenance of attentional 
focus. Douglas's (1983) careful elaboration of the precise types of tasks 
that best differentiate hyperactive from comparison youngsters placed 
the greatest weight on effortful tasks demanding the maintenance of 
attention over time.3 

Such laboratory evidence appears to be bolstered by clinical obser-
vations of ADHD children. These youngsters appear to tire rapidly under 
demanding work loads. Furthermore, although their performance may 
be optimized when they perform self-paced tasks of their own choosing 
(e.g., building a model, playing a video game), when demands are paced 
by others, and particularly when the tasks are not intrinsically interest-
ing, performance fades. Thus the sustained attention hypothesis has 
clinical appeal as well. 

A number of investigations, however, have failed to uncover this sup-
posed deficit in sustained attention in hyperactive or ADHD youngsters 
(e.g., O'Daugherty, Nuechterlein, & Drew, 1984; Schachar, Logan, 
Wachsmuth, & Chajczyk, 1988). Among the most prolific critics of this 
perspective are Sergeant, van der Meere, and colleagues in the Nether-
lands. In a programmatic series of articles (see particularly Sergeant & 
Schölten, 1985; van der Meere, van Baal, & Sergeant, 1989; van der Meere, 
Wekking, & Sergeant, 1991), these investigators have found that, with 
differing types of tasks related to sustained attention, the performance 
of ADHD children does not dissipate over time any more than that of 
comparison youngsters. That is, processing deficits in "resource alloca-
tion" that are displayed by ADHD children appear from the earliest 
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moments of task performance, remaining consistently deficient over 
time; specific problems with sustained attention are not apparent. Indeed, 
through sophisticated analysis of various components of attention and per-
formance, van der Meere et al. (1989) have inferred that the key factor 
distinguishing ADHD children from both comparison and learning-
disabled youngsters includes deficits in motor output rather than atten-
tional parameters. In short, the ADHD group is most clearly distinguished 
by slowness in response output, implicating motor-intentional systems 
as an underlying mechanism (see also Voeller, 1991). The overall 
interpretation is that ADHD is characterized by difficulties in regulatory 
control of behavior but not by deficits in sustained attention. 

In the United States, Halperin and colleagues have undertaken a 
systematic program of research to understand attentional difficulties. A 
bit of detail regarding this work may give a flavor of research on 
attentional processes. The task they utilize is a modification of a stand-
ard continuous performance test, in which the child is instructed to 
respond, on a computer screen, to a "target" stimulus with one response 
and to a "nontarget" stimulus by withholding the response. Specifically 
the child is told to press "X" after every presentation of an "A," but not 
to respond to any other letter. Incorrect responses are typically grouped 
into those considered inattentive (failures to respond to the "A" stimulus, 
or omissions) versus impulsive (responses to stimuli other than "A," or 
commissions). Through careful examination of response patterns and 
reaction times, however, Halperin, Wolf, Greenblatt, and Young (1991) 
discovered that "X-only" responses that are typically considered errors 
of commission—in which the child hits the response key following a 
letter different from "A"—actually occur at slow reaction times and 
correlate with teacher reports of inattention (see also Halperin et al., 
1988). Presumably, the child fails to attend to the preceding letter and 
then subsequently hits "X." It is apparent from this discussion that the 
linking of particular laboratory responses to underlying response clas-
ses of inattention or impulsivity is a difficult process requiring careful 
consideration of theory and data. 

Pertinent to the present discussion, such laboratory inattention was 
found in both a well-diagnosed group of children with ADHD and a 
psychiatric comparison group composed of youngsters with CD, ODD, 
anxiety disorders, or affective disorders (Halperin et al., 1992). In other 
words, the index of inattentive performance was not specific to an 
ADHD sample, whereas impulsive responses on the continuous perfor-
mance test were found only in the ADHD youngsters and not in the 
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psychiatric comparison group (see below). Again, this work signifies the 
importance of precise specification of variables in experimental work 
in the field. But other careful investigations continue to reveal deficits in 
the vigilance of ADHD children (e.g., Seidel & Joschko, 1990). Even 
slight differences in task parameters or in sample composition may be 
responsible for the inconsistent findings. Clearly, further research with 
conceptually valid indexes of inattention is needed, and the collabora-
tion of cognitive scientists with investigators interested in ADHD is 
necessary to yield important benefits with respect to the specification 
of attention deficits. In all, serious challenges to the primacy of sustained 
attention deficits in ADHD have been mounted, revealing scientific 
progress but also indicating the confusing nature of the constructs under 
consideration. 

Impulsivity. In a seminal review paper, Milich and Kramer (1984) 
discussed the wide variety of measures utilized to measure the construct 
of impulsivity as well as the lack of correspondence of such measures 
with one another. The construct of impulsivity is quite likely to be 
multifaceted. As discussed above, factor analyses of parent and teacher 
ratings of ADHD-related behavior show that items reflecting the DSM-
III construct of impulsivity have not cohered: Those measuring a child's 
need for supervision in class and lack of organization (so-called cogni-
tive impulsivity) load on dimensions marked by inattentiveness, whereas 
so-called behavioral impulsivity (e.g., calling out in class, failing to 
consider consequences of actions) cluster with motoric hyperactivity. 
Furthermore, paper-and-pencil tasks designed to measure cognitive 
impulsivity are not strongly linked with more ecologically valid indi-
cators of impulsive responding. As thoughtfully argued by Milich and 
Kramer (1984), impulsivity is a construct in need of further specification. 

Three issues pertinent to impulsivity will be discussed briefly. First, 
reflecting and extending a host of investigations of ADHD youngsters' 
tendencies towards impulsive cognitive responding on laboratory meas-
ures, a carefully selected index of cognitive impulsivity from a laboratory 
continuous performance task did differentiate ADHD from psychi-
atric comparison children (Halperin et al., 1992). Second, the above-noted 
distinction between behavioral and cognitive impulsivity may be quite 
important. In a well-designed investigation of préadolescent children, 
White et al. (in press) examined a wide range of cognitive tests and be-
havioral indicators, discovering that a cognitive versus a behavioral fac-
tor of impulsivity emerged. Critically, both cognitive and behavioral 
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impulsivity predicted achievement difficulties in this sample, but only 
the behavioral dimension predicted antisocial behavior. Behavioral im-
pulsivity may therefore be specifically linked with increased risk for 
aggressive, antisocial responding. 

Third, what has typically been termed behavioral impulsivity may 
reflect a more global process of disinhibition, which could explain not 
only quick, careless responding but (a) poor delay of gratification and (b) 
dysregulated motor activity and other undercontrolled aspects of ADHD 
(Barkley, in press; Voeller, 1991). Recent work links behavioral disin-
hibition specifically with ADHD and not with conduct disorder status 
of adolescents (Milich, Härtung, Martin, & Haigler, 1993). Psychobio-
logical theories are increasingly being invoked to account for such 
disinhibitory processes (Barkley, in press; Quay, 1988; Voeller, 1991). 
In short, the role of disinhibition or behavioral impulsivity may integrate 
existing data and provide a theoretical framework for subsequent re-
search on the nature of ADHD (Barkley, in press). 

Motoric Overactivity. Previous reviews of the role of hyperactivity 
per se concluded that overactive behavior was not omnipresent in 
youngsters with ADHD but tended to occur only in situations calling 
for inhibition of motor responses, such as structured classroom settings 
(Whalen & Henker, 1976). The database for such conclusions, however, 
typically included studies utilizing behavior observation methods or 
stabilimetric devices ("wiggle cushions") that measure in-seat move-
ment in class or playroom settings. With the advent of more sophisti-
cated actigraph methods in the 1980s, whereby relatively unobtrusive 
computerized recorders of body movement could be worn throughout 
all of a day's activities, it was discovered that youngsters with ADHD 
displayed greater amounts of motoric activity than comparison children 
during each period of the day, including sleep (Porrino et al., 1983). 
Importantly, the largest differences in activity between ADHD and 
comparison children did occur during structured classroom activities, 
signifying the importance of environmental parameters and highlight-
ing situational differences in the behavior of ADHD youngsters. In all, 
such research reflects the current perception that hyperactivity per se is 
a critical aspect of the disorder. 

The renewed belief in the importance of motor activity was em-
phasized in DSM-HI-R's shift in terminology from attention deficit disor-
der to attention-deficit hyperactivity disorder (American Psychiatric 
Association, 1987). Two recent investigations bolster this claim. First, 
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Roberts (1990) carefully analyzed data from playroom observations of 
ADHD, aggressive, and mixed ADHD-aggressive youngsters who per-
formed solitary free play, restricted play, and academic tasks. Her obser-
vational measures, which centered on indices of motor restlessness, out 
of seat behavior, and grid crossings (overactivity), clearly distinguished 
the groups; hyperactive and hyperactive-aggressive youngsters dis-
played far more overactivity and restlessness than did purely aggressive 
children. In fact, group membership could be accurately predicted from 
measures of overactivity. Similarly, Halperin et al. (1992) discovered that 
actigraph-measured overactivity during performance on a computerized 
attention task characterized ADHD youngsters but not psychiatric or 
nondiagnosed comparison agemates. Thus, unlike measures of attention 
span, motor hyperactivity appears to be a specific marker of children 
with ADHD. 

Given the strong empirical linkages between measures of motoric 
hyperactivity and behavioral impulsivity, recent theoretical perspec-
tives have begun to emphasize the primacy of disinhibitory processes 
and to suggest that overactivity per se is a manifestation of underlying 
deficits in delayed responding to various stimuli and in general inhib-
itory control of behavior (Barkley, in press; see below). Indeed, altern-
ative theoretical constructions of the underlying nature of ADHD have 
proliferated in recent years. 

Alternative Conceptions 

Investigators are actively searching for unifying themes that could 
account for the symptomatology, associated features, and course of 
ADHD. Although space does not permit full elaboration of any of these 
models, a brief summary will give perspective on the diversity of theoreti-
cal accounts of this condition and on some major unifying themes. 

Deficient Self-Regulation. One prevalent view is that ADHD is a 
disorder marked by poor self-regulatory abilities. That is, the disinhibi-
tion and overactivity that appear as primary symptom manifestations, 
along with the nonspecific but salient attentional deficits that appear in 
class settings and on laboratory tests, reflect higher order problems with 
the child's ability to regulate arousal and behavior in accordance 
with changing environmental demands and to inhibit motoric respon-
ses (Douglas, 1983; Voeller, 1991). Although tempting to invoke, this 
notion could remain at a descriptive level unless the term self-regulation 
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is specified. Neuropsychological hypotheses implicating right hemispheric 
processes involved in response inhibition comprise one such attempt 
(Voeller, 1991). Another potentially productive avenue involves pertinent 
theory and research regarding the development of internalized speech 
in promoting self-control and regulation. 

In brief, as the child progresses through the preschool and early ele-
mentary years, behavior becomes increasingly regulated as a function 
of the extent to which adult external control, in the form of verbal 
commands and prohibitions, becomes "internalized" via overt and then 
covert self-speech (Berk & Potts, 1991 ; Luria, 1966). Any delay in such 
internalized verbal control would be presumably accompanied by a 
dysregulated, underinhibited behavioral style. Circumstantial evidence 
for such a perspective comes from the established relationship between 
ADHD and receptive as well as expressive language delays early in 
development (Beitchman, Hood, & Inglis, 1990). Perhaps the child with 
subaverage ability to comprehend or produce language would be lack-
ing in the means to foster internal self-speech that could regulate 
behavior. Indeed, in a careful examination of the role of self-regulatory 
private speech in grade-school children with ADHD, Berk and Potts 
(1991) found evidence for decreased utilization of private speech in 
ADHD children, particularly in situations that would typically call for 
effortful information processing. 

Yet consensus regarding a clear, unidirectional path from language 
delay and poor internalization of speech to ADHD has not been es-
tablished. For one thing, delayed speech and language abilities may alter 
the nature of parent-child interactions and may engender considerable 
frustration in the child; thus, causal pathways may include indirect 
psychosocial factors as well. Also, from an alternate neuropsychologi-
cal perspective, self-regulation would appear to be a primary function 
of the frontal lobes, particularly the prefrontal areas. Indeed, evidence 
exists that explicit frontal lobe damage can lead to a syndrome of dis-
inhibition not unlike many of the core features of ADHD; frontal-lobe 
etiologic theories are increasingly invoked regarding this disorder. In a 
systematic literature review, however, Barkley et al. (1992) found marked 
inconsistency with respect to findings of decreased frontal lobe function-
ing in youngsters with ADHD. Once again, sampling differences across 
investigations, potential subgroup differences in response to particular 
measures, discrepancies in test administration, and conceptual issues 
regarding the operationalization of frontal lobe functioning may all 
influence findings. Research density in this area must intensify before 
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the preliminary evidence for frontal lobe involvement in at least some 
individuals with ADHD (Lou, Henriksen, & Bruhn, 1984; Zametkin et al., 
1990) can be confirmed and extended. 

Sensitivity to Reward. From a somewhat different perspective, several 
investigators have examined ADHD children's performance under various 
conditions of reward. Douglas and Parry (1983), in fact, posited that 
ADHD is characterized by a heightened sensitivity to reward, making 
youngsters with the disorder particularly susceptible to performance 
decrements when partial reinforcement schedules are employed, that is, 
when frequent reinforcement is thinned to a less dense schedule. This 
research area is fraught with controversy, however. Another investi-
gative team discovered that ADHD youngsters' performance did not 
markedly diminish with partial reinforcement, yet the definition of 
partial reinforcement in this particular report referred to the value of the 
reinforcers rather than their schedule (Pelham, Milich, & Walker, 1987). 
Others have speculated that ADHD children are, in fact, undersensitive 
to both reward and punishment conditions, with consequent difficulties 
for familial and school socialization (Haenlein & Caul, 1987). In short, 
despite tantalizing leads, consensus has not emerged in this area of inves-
tigation, in part because of the major differences in outcome that even 
slight definitional or procedural differences regarding "reward" can 
make in experimental investigations. 

Motivational Deficits. In the 1980s Barkley provocatively synthe-
sized many of the above-reported findings pertinent to ADHD into a moti-
vational perspective. That is, invoking Skinnerian notions of stimulus-
response linkages, Barkley (1989) claimed that the most parsimonious 
explanation for the pattern of deficits exhibited by these youngsters is 
their deficient rule-governed behavior. Under stimulus conditions that 
would engender compliance from most children, ADHD children fail to 
complete their performance following presentation of both immediate 
and prior commands. Rather than requiring explanation at the level of 
vaguely specified notions of sustained attention, according to Barkley, 
this pattern more clearly fits a pattern of deficient motivational parameters. 
This choice of terminology, however, could lead parents and profes-
sionals to conclude that youngsters with ADHD are simply uncaring 
about task completion; and motivation is a notoriously difficult scien-
tific construct to measure, particularly in children. Indeed, a number of 
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investigators, including Barkley, have recently turned their attention to 
the central role of impulsivity and disinhibitory processes in ADHD. 

Disinhibitory Psychopathology. Several trends have precipitated a 
convergence of opinion and theorizing regarding disinhibition and its 
importance for ADHD. First, as noted earlier, recent information process-
ing research has implicated poor inhibition of motoric responses rather 
than attention deficits per se as the defining characteristic of hyperactive 
children. Second, impulse control problems appear specific to ADHD 
(e.g., Halperin et al., 1992). Third, by some accounts motoric hyperac-
tivity itself can be viewed as a secondary manifestation of an underlying 
disinhibitory problem (Barkley, in press). Finally, disinhibited behaviors 
characterize observations and adult informant ratings of children with 
ADHD, serving as clear discriminators of ADHD from psychiatric com-
parison children. In short, what has variously been termed behavioral 
impulsivity or disinhibition appears to be of crucial importance for ADHD. 

What might account for such variegated displays of impulsivity? 
From a psychobiological perspective, Quay (1988) served the field by 
explaining and extrapolating from the important and complex neuro-
logical theorizing of Gray (1982). Although it is impossible to even 
begin to capture the essence of this elaborate body of work, of particular 
relevance to ADHD are Gray's notions of neurally mediated systems of 
behavioral inhibition and behavioral activation (for a cogent distilla-
tion, see McBurnett, 1992). Specific supportive evidence comes from 
Milich et al. (1993), who found that the performance of adolescents 
with ADHD on theoretically designed response decision tasks could be 
explained on the basis of an underactive inhibition system. At a broad 
level, Barkley (in press) has recently presented an integrative theoreti-
cal account of the centrality of disinhibition to ADHD, claiming that the 
core features and many of the associated problems can be reduced to a 
primary deficit in delayed responding or impaired response inhibition. 
Whereas all overarching theories of attention deficits and hyperactivity 
are likely to run aground on the shoals of high interchild variability and 
differential subgroup performance (see Chapter 4), neurobiological 
theory and clinical research are beginning to converge on the impor-
tance of disinhibitory psychopathology for ADHD. 

Interpersonal Difficulties. From a different perspective, Pelham and 
Bender (1982), Milich and Landau (1982), and particularly Whalen and 
Henker (1985, 1992) have made important contributions by focusing 
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our attention on the interpersonal aspects of ADHD. Difficulties with 
adults and peers, from this perspective, are not peripheral but central 
aspects of the disorder. Not only are discordant relationships with parents, 
teachers, and particularly agemates the source of considerable stress— 
as well as being strongly predictive of later maladjustment (Parker & 
Asher, 1987)—but difficulties in social interchange may shed light on 
the nature of the disorder. I note several salient points in this regard. 

First, regarding peer relationships, a considerable literature has de-
veloped documenting the importance of aggressive behavior in foster-
ing peer rejection (Coie et al., 1990). Indeed, for ADHD children, who 
develop negative peer reputations after extremely limited periods of con-
tact (Bickett & Milich, 1990; Pelham & Bender, 1982), levels of 
aggression appear to be the overwhelming factor in mediating such quick 
disapprobation (Erhardt & Hinshaw, 1993). Yet it is important to note 
that hyperactive children without significant aggressive behavior are also 
at strong risk for receiving peer disapproval (Milich & Landau, 1989; 
Pelham & Bender, 1982). Because peer rejection is ubiquitous for nearly 
all subgroups of ADHD youngsters, understanding the various reasons 
for peer rejection across disparate subtypes should be important for 
understanding underlying mechanisms. 

Second, with regard to social skills, ADHD youngsters display few, 
if any, deficiencies in rates of social interaction, in social cognitive 
problem solving skills, or in their ability to perceive social situations 
accurately (Whalen & Henker, 1992). Rather than deficits in social com-
prehension or social skill, such youngsters appear to display difficulties 
in the production of appropriate social behavior, as exemplified by their 
disproportionate rates of socially noxious behavior and their great 
difficulty in modifying social behavior in accordance with shifting 
situational demands. Regarding the latter point, ADHD youngsters tend 
to persist in social roles calling for assertion and dominance even when 
the situation shifts to call for more deferent or accommodating behavior 
(Landau & Milich, 1988; Whalen et al., 1979). One explanation is that 
ADHD children have social agendas that differ from those of their peers; 
they may, for example, value sensation seeking or social disruption at 
the expense of smooth interaction as desired goals. Recent data from 
Melnick and Hinshaw (1993), in fact, confirm that ADHD youngsters 
(particularly those with comorbid aggression) are likely to voice agendas 
for social interaction that diverge from those of comparison peers. In 
all, a social-cognitive perspective on the important social interactional 



56 ATTENTION DEFICITS AND HYPERACTIVITY 

difficulties of ADHD youngsters may begin to yield central clues to the 
nature of their psychopathology. 

Overview 

A host of accounts and explanations of ADHD symptomatology have 
arisen in recent years. Over the past several decades, conceptions of the 
disorder have evolved on several dimensions, from narrower behavioral 
symptom clusters to broader notions of deficient self-regulation, and 
from a focus on lower brain centers (Laufer & Denhoff, 1957) to theories 
that entail frontal and prefrontal localization (see Hynd, Hern, Voeller, 
& Marshall, 1991, for elaboration). Another major theme, based on the 
specificity of impulsivity/overactivity to ADHD samples, involves a 
central role for disinhibitory psychopathology. Yet attentional diffi-
culties are relevant to this disorder. The recent DSM-IV field trials, in 
which dimensions of inattentive/restless versus impulsive/hyperactive 
behaviors were separated, revealed that only the inattentive/restless 
cluster was specifically associated with peer relationship difficulties, 
whereas impulsive/hyperactive behaviors predicted achievement prob-
lems and discordant family relations (Lahey, 1993). In other words, 
despite their apparent nonspecificity, so-called attention deficits may 
still be important for ADHD. 

Finally, most conceptions of the nature of ADHD have attempted to 
encompass the entire range of diagnosed children with the disorder, when 
in fact various subgroups of ADHD youngsters may be quite distinct. 
ADD without hyperactivity—similar to the inattentive subtype in DSM-
IV—does not, by definition, entail the types of disinhibitory psycho-
pathology that the majority of ADHD youngsters may display (see 
Chapter 4 for amplification of subgroup differences). In short, any over-
arching notions of the underlying mechanisms or nature of ADHD may 
be so broad as to incur substantial inaccuracy for a meaningful propor-
tion of children. Furthermore, any conceptions of underlying mechanisms 
must be able to account for a startlingly wide range of problem domains 
encompassed by youngsters with ADHD, including lower levels of 
moral reasoning (Simmel & Hinshaw, 1993), frequent academic under-
achievement (Hinshaw, 1992a), and vast situational fluctuation in the 
display of symptom patterns (Barkley, in press). Both basic and applied 
science would be greatly served by appropriate attention to the hetero-
geneity of the disorder and to its wide array of manifestations. 
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ETIOLOGY 

Preliminary Comments 

The caveat noted in the last paragraph can be applied equally to 
investigations regarding the etiology of ADHD. That is, substantially 
different causal factors may pertain to diverging subgroups of ADHD 
children, and qualitatively different sets of risk factors may apply to 
ADHD children displaying divergent comorbidities with other disor-
ders. In other words, the field must beware of overly global etiologic 
conceptions for a disorder as diverse as that of ADHD. 

Issues regarding the nature of "causation" must be elucidated before 
specific etiologic hypotheses are addressed. The gold standard for the 
field involves ascertaining primary causes, those biological or environ-
mental factors that are necessary and sufficient for the display of the 
disorder. Amajor genetic finding pertinent to ADHD has recently emerged, 
in which a genetic condition resulting in generalized resistance to 
thyroid hormone is strongly associated with reliably diagnosed ADHD 
but not with other behavior or psychiatric disorders in affected families 
(Hauser et al., 1993).4 Yet for most aspects of psychopathology, single-
locus genetic determinants are not likely to be confirmed. Any heritable 
components are quite likely to be polygenic, signifying the influence of 
multiple, interacting genes on several different chromosomes. Chances 
for genetic detection and intervention are obviously quite diminished 
with polygenic transmission. Furthermore, despite the importance of 
the discovery, the mutant thyroid receptor gene of Hauser et al. (1993) 
appears to occur with only a tiny prevalence in the population. In short, 
single, primary causes would appear to operate in only a small propor-
tion of most psychiatric syndromes, including ADHD. 

Rather, the field is in the process of identifying (a) predisposing 
variables—biological or environmental risk factors that occur relatively 
early in life, incurring vulnerability for the disorder—as well as (b) 
precipitating events—relatively recent factors that, in combination with 
predispositions, promote disordered behavior. In so-called diathesis-
stress models, both the underlying diatheses (predisposing factors) and 
Stressors (precipitating factors) are needed to create the disorder. In 
addition to their prominent display in current accounts of such adult 
disorders as schizophrenia, diathesis-stress would appear to apply to the 
development of ADHD symptom patterns as well. 
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Finally, maintaining or escalating factors are neither necessary nor 
sufficient for the display of disordered behavior, but they may operate 
to keep in place or exacerbate extant symptom patterns. For example, 
many investigators believe that discordant family interactions do not 
comprise primary, predisposing, or precipitating factors for ADHD; 
rather, these patterns are likely to maintain disorganized, defiant behavior 
and even to precipitate secondary aggression (e.g., Milich & Loney, 1979). 
Indeed, such coercive familial interactions may predict the subsequent 
display of externalizing symptomatology over and above the preexist-
ing symptom levels of the child (Anderson et al., in press; Campbell et 
al., 1991). Although maintaining factors may seem of secondary impor-
tance in the hierarchy of causal events for child psychopathology, it 
should be remembered that many, if not most, of our treatments are 
directed at the level of maintaining or escalating factors. In fact, suc-
cessful intervention with such variables can have clear effects on core 
symptoms and later course. In all, intervention directed towards primary 
or predisposing causes is typically precluded either because of the field's 
ignorance of such causal factors or because of financial and practical 
constraints on their eradication if they are known; treatment aimed at 
maintaining factors may have unexpectedly strong benefits. 

Another pertinent issue regarding causation is the common belief that 
causal factors are either biological or environmental in nature. In fact, 
such "types" of causation are inextricably intertwined. On one side, 
genetic factors may operate largely through their ability to shape the 
organism's interchange with the environment, whether the mechanisms 
are active or passive. Gene-environment correlations are vitally impor-
tant to specify and study in the field (Caspi & Moffitt, in press; Plomin 
et al., 1990).5 From the reverse perspective, so-called environmental 
influences may have direct effects on underlying biological parameters 
of the organism. At an obvious level, exposure to environmental toxins 
may damage brain structures; less apparent, however, are possibilities 
for positive alterations in brain structure and function as a function of 
level of environmental stimulation and challenge. The clear message for 
the field is that attention to complex combinations of intertwined bio-
logical and environmental risk factors is essential for elucidating etiology. 

A final issue pertains to the nature of investigations that attempt to 
discern causal factors and the types of inferences made about the validity 
of various agents. In retrospective studies, the field attempts to ascer-
tain, in identified cases with a certain disorder, the earlier presence of 
certain etiologic agents or risk factors. High rates of the earlier factor 
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TABLE 3.1 Contingency Table of Predictors or Causes by Outcomes, Revealing 
Patterns of Sensitivity, Specificity, and Predictive Power 

Outcome 

Case Noncase 

Predictor or Present 1 2 1 +  2 
Putative 
Causal Absent 3 4 3 + 4 

Factor 1 + 3 2 + 4 

1 = True Positive  
2 = False Positive  
3 = False Negative  
4 = True Negative  

1/1 + 3 = Sensitivity (true positives/cases)  
1/1 + 2 = Positive Predictive Power (true positives/test positives)  
2/2 + 4 = Specificity (true negatives/noncases)  
4/3 + 4 = Negative Predictive Power (true negatives/lest negatives)  

signify the strength of its sensitivity, denoting the proportion of known 
cases who carry the risk factor. Whereas a sensitive etiologic agent 
would appear to be quite important, we do not often know, with retros-
pective designs, how many original individuals with the risk factor went 
on to develop the condition. In other words, we are not sure of the positive 
predictive power, signifying the rate of persons with the presumed 
etiologic agent who later become cases. Only a prospective investiga-
tion, which begins before the onset of the disorder, can ascertain this 
critical statistic (Lewis, 1990). Table 3.1 provides a more detailed repre-
sentation of the relationships between risk factors/causal agents and 
clinical outcomes.6 

To cite a trivial but illustrative example, suppose an investigator 
examines the presence of ADHD in a given location and finds that 95% 
of the diagnosed youngsters went to school during the year preceding 
diagnosis. Here, school attendance has a 95% sensitivity in predicting 
ADHD! Of course, viewed prospectively, only a small fraction of all 
children who attend school go on to develop ADHD; the positive predictive 
power of school attendance will be vanishingly low. In addition, the spec-
ificity is also likely to be quite poor, given that nearly all of the noncases 
of ADHD are also likely to have attended school. The point is that the 
field may be deceived with respect to the presence of meaningful causal 
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agents unless prospective designs are used and unless careful attention 
is paid to the positive predictive power and specificity, as well as sensi-
tivity, of putative causes. Unfortunately, given logistic and financial 
constraints on performing long-term prospective investigations, we 
know far too little about such statistics for most of the risk factors and 
suspected causal agents regarding ADHD. 

Potential Etiologic Pathways 

In this abbreviated coverage of potential causal or risk factors, I will 
cite current available evidence as to the viability of the various factors 
that are presented. For protracted discussion, see Barkley (1990), Cantwell 
and Hanna (1989), Hynd et al. (1991), and Whalen (1989). 

Genetic Factors. As noted above, a clear genetic anomaly has been 
found to associate specifically with ADHD (Hauser et al., 1993), but 
this primary causal agent is likely to account for only a tiny proportion 
of the many clinical cases of the disorder. For several decades inves-
tigators have utilized behavior genetic strategies to infer heritable, 
genetic contributions to hyperactivity or ADHD. Although early reports 
uncovered aggression, antisocial behavior, and substance abuse (i.e., 
antisocial-spectrum disorders) in biological relatives, these studies often 
confounded the children's inattentive/hyperactive behavior patterns with 
their aggression (e.g., Cantwell, 1975). In more recent investigations 
with adequate separation of these domains, the antisocial spectrum was 
found solely in the biological male relatives of ADHD children who also 
displayed comorbid aggressive-spectrum disorders themselves (Lahey, 
Piacentini, et al., 1988; Schachar & Wachsmuth, 1990). The only salient 
diagnostic category for relatives of nonaggressive ADHD children was 
a history of ADHD per se. 

The careful family genetic investigations of Biederman and col-
leagues (e.g., Biederman, Munir, & Knee, 1987) suggest the possibility 
of differential genetic transmission for ADHD versus aggressive be-
havior patterns in children (see also Chapter 4). In fact, the twin studies 
of Goodman and Stevenson (1989a) and Stevenson (1992) indicate mod-
erately strong heritabilities for attention deficits and hyperactivity in 
childhood, yet Plomin et al. ( 1990) summarized behavior genetic research 
on childhood aggression and found little, if any, evidence for their 
heritability.7 Although convincing adoption studies have not yet been 
performed, the strong suggestion is that clinically significant ADHD 
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symptomatology is partially heritable. Provocatively, behavioral genetic 
segregation analyses favor the contention that single gene transmission 
may be responsible for ADHD (Faraone, Biederman, Chen, et al., 1992). 
Yet environmental influences shape symptom expression (Goodman & 
Stevenson, 1989b). 

What might be inherited to place a youngster at risk for ADHD 
symptomatology? For one thing, temperamental qualities of activity 
level and general "difficulty" are to some extent heritable (Plomin, 1986). 
Yet predictability from infant temperament to later behavior patterns is 
low without examining the adjoining influence of familial expectancies 
and reactions, meaning that interactive causal chains must be examined 
(Chess & Thomas, 1984; see subsequent section on family factors). 
Second, at a neurochemical level, evidence from known actions of suc-
cessful pharmacologie treatments implicates the monoamines dopamine, 
norepinephrine, and epinephrine and the indoleamine serotonin as mediat-
ing neurotransmitters (Zametkin & Rapoport, 1987). Our knowledge 
base regarding neurotransmission is still rudimentary, however; further-
more, it is dangerous to reason backward from known actions of treatments 
to etiologic factors. For example, successful treatment with behavioral 
therapy does not implicate a lack of reinforcement as a causal factor in 
the genesis of the disorder; pharmacologie agents may "work" at levels 
of neurochemistry and neuroanatomy that are many steps removed 
from primary causal influences. In addition, the central nervous system 
is constructed in complex fashion, so that theories implicating single 
neurotransmitter pathology are bound to be overly simplistic. 

Despite a massive failure to replicate key laboratory findings with 
respect to psychobiologic influences on attention deficits and hyperac-
tivity (Zametkin & Rapoport, 1987), active theorizing and research 
continues. With respect to the pathophysiology of ADHD, McCracken 
(1991) provides evidence consistent with a central role for dopamine in 
the ventral tegmental areas of the brain as well as for norepinephrine 
and epinephrine in the locus coeruleus. Furthermore, in a groundbreak-
ing study with adults who revealed histories consistent with criteria for 
ADHD, Zametkin et al. (1990) found evidence for reduced efficiency 
of glucose metabolism in the prefrontal cortex and motor cortical areas. 
Interest in the role of prefrontal structures that subserve the develop-
ment of response inhibition continues as well (Barkley, in press). Despite 
the excitement generated by such biological findings and theorizing, 
it must be kept in mind that (a) environmental, as well as genetic 
factors, may be responsible for individual differences in the above-noted 
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biological features; and (b) the field has far to go before linkages 
between clearly explicated genetic transmission and actual neural path-
ology pertinent to ADHD are forged. 

Congenital Factors. Retrospective accounts suggest that a host of 
congenital factors may be related to ADHD symptomatology, including 
prenatal difficulties, low birth weight, diseases of infancy, and early 
neurologic insult (see review in Cantwell & Hanna, 1989). Although 
there is undoubtedly sensitivity in the prediction of later ADHD from 
such events, there is no compelling evidence for specificity in such 
predictions. That is, such perinatal and congenital factors may predis-
pose to a range of later child psychopathology. Still, the assessor must 
be sensitive to reports of these types of risks in obtaining a developmen-
tal history from the family (see Chapter 2). 

Although family environment will be discussed in more detail sub-
sequently, findings from the Kauai study of Werner and colleagues 
deserve reiteration. In this prospective population investigation, en-
vironmental influences and quality of caretaking outweighed such con-
genital factors as perinatal stress and low birth weight in predicting 
adaptive functioning in later life (Werner & Smith, 1977). Early biologi-
cal difficulties exist in a complex matrix of psychosocial influences; 
interactions between the two are of crucial importance for shaping 
symptomatology and resilience. 

Considerable public awareness has been generated in recent years 
regarding the effects of maternal substance use during pregnancy. Whereas 
high levels of drinking during critical periods may yield the full spectrum 
of fetal alcohol syndrome (FAS), which includes mental retardation, 
there is strong suspicion that somewhat lower levels of drinking may 
induce the kinds of disinhibition, learning difficulties, and behavioral 
disruption characteristic of ADHD (Brown, Coles, Platzman, & Hill, 
1993). Other teratogenic substances, like cocaine and even nicotine 
(Nichols & Chen, 1981), may also be culprits for ADHD-related symp-
tomatology. Children growing up in such homes are also likely to be 
exposed to discord and disorganization; teasing apart early neurologic 
insults from chronic psychosocial deprivation and disruption is virtual-
ly impossible. 

Toxins and Environmental Agents. The roles of diet and of possible 
allergic reactions in the genesis and expression of ADHD are controver-
sial. Although some well-reasoned arguments favor further exploration 
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of allergic mechanisms in ADHD symptomatology, recent evidence 
from a population-wide investigation failed to confirm any relationship 
between allergic manifestations and ADHD (McGee, Stanton, & Sears, 
1993). As for dietary factors, the available evidence does not strongly 
support the role of food additives in ADHD (Conners, 1980; Kavale & 
Forness, 1983), and the lack of any causal role of sugar in hyperactive 
behavior has been conclusively demonstrated (Milich, Wolraich, & 
Lindgfen, 1986). On the other hand, exposure to lead, even at levels that 
fall short of clinical toxicity, is associated with small but robust decre-
ments in intellectual performance and with distractible, impulsive school 
behavior. Recent prospective research (Fergusson, Horwood, & Lynskey, 
1993; Needleman, Schell, Bellinger, Leviton, & Alfred, 1990) reveals a 
longitudinal linkage between elevated lead levels in childhood and 
impaired behavior and cognitive performance in adolescence, even with 
potential confounding factors controlled. Once again, however, the speci-
ficity of such associations to clinical ADHD is indeterminate. 

Familial Risk Factors or Causal Agents. In Chapter 1, I presented a 
brief historical account of the field's conceptions of the role of familial 
factors in determining ADHD symptomatology. Over the years, the 
Zeitgeist has alternated between psychodynamic or family-systemic 
conceptions implicating parent-child interactions as primary causes and 
specific biological explanations. More currently, interactive and trans-
actional models that examine interrelations between the child's psycho-
biologic tendencies and the family, school, and neighborhood environment 
have risen to ascendancy. 

Perhaps the most prevalent viewpoint in the field is that of "goodness 
of fit" (Chess & Thomas, 1984). Given that certain young children are 
temperamentally predisposed to high activity levels and low regularity 
in bodily functions, the critical question is how parents or caretakers 
respond. In exemplary developmental research, toddlers' exploration of 
the environment was completely determined by the interaction of tempera-
mental style with type of caretaking, such that highly active infants con-
fronted with stimulating parenting as well as low-activity infants met 
by understimulating parents displayed similarly low exploration rates 
(Gandour, 1989). On the other hand, the converse "matches" produced high 
levels of exploration. In short, it is perhaps the case that neither the infant's 
psychobiological tendencies nor the caretakers' attitudes and behaviors 
alone but rather the interaction of the two that shapes behavioral 
content and style. 
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It is easy to imagine, for example, that an inordinately fussy and 
active infant would strain all but the most resilient parents. Similarly, a 
disorganized family setting could promote and perpetuate initially mild 
levels of child activity and impulsivity. Clearly needed are long-term 
prospective investigations that can examine the joint effects of family 
style and child predispositions. 

If they are not primary causal factors, can negative parent-child inter-
actions account for the maintenance or escalation of externalizing be-
havior patterns in youngsters with ADHD symptomatology? Two recent 
reports indicate just such a role for negative, coercive parenting in 
preschool (Campbell et al., 1991) and elementary-school-aged (Anderson 
et al., in press) youngsters. Specifically, the degree of maternal harsh-
ness and coercion in parent-child interactions predicted concurrent or 
subsequent noncompliance, hyperactivity, and antisocial behavior in 
these samples, even when initial indices of the child's externalizing be-
havior were controlled. Indeed, a large literature exists that implicates 
disharmonious familial interaction in the genesis of frank aggression 
(Hetherington & Martin, 1986; Patterson, 1982). Given the central impor-
tance of comorbid aggression for ADHD (see Chapter 4), understanding 
of familial interactions is of central importance for prediction and 
intervention. 

I noted in Chapter 1 that recent work of Jacobvitz and Sroufe (1987) 
has implicated overstimulating mother-child interactions early in life as 
a primary causal factor for ADHD in impoverished inner-city families. 
Even with statistical control of early biological child variables, a pattern 
of intrusive caregiving predicted dimensional and categorical ADHD 
several years later. This research has an interesting parallel in recent 
work from Puerto Rico by Bauermeister et al. (1992), who found that 
impulsive-hyperactive behavior characterized a cluster of low-income 
youngsters for whom familial interactions may have been the instigat-
ing factor. 

Yet implicating such psychosocial factors as primary causes is fraught 
with difficulty. For example, the primarily teenaged mothers in the 
sample of Jacobvitz and Sroufe (1987) may themselves have been impul-
sive. Such impulsivity, which could have contributed to their risk for 
early pregnancy and their tendency to overstimulate their children, may 
have been transmitted via heritable as well as psychosocial means. In 
short, the development of most cases of ADHD is more likely to constitute 
a complex intertwining of intraindividual, familial, and broader systems 
factors than a purely environmental or purely genetic causal route (see 
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Chapter 5). The possibility of psychosocial origins of some types of 
ADHD behavior among lower-SES individuals is intriguing, however, 
inviting the notion of equifinality: namely, that substantially different 
causal pathways may lead to similar behavior patterns (see Cicchetti & 
Richters, 1993). 

SUMMARY 

Overlap across genetic, congenital, and familial categories of etiologic 
risk is probably the rule rather than the exception for explanations of 
ADHD. Recent evidence implicates a specific genetic cause for a small 
group of diagnosed youngsters, revealing the importance of further 
exploration of psychobiologic risk factors and causal agents. In addition, 
moderate heritability has been found for symptom patterns of inatten-
tion and hyperactivity, but substantial room still exists for environmental 
influence in most cases. A host of perinatal influences may influence 
later behavior patterns that are related to ADHD, yet the specificity of 
such factors is indeterminate, and quality of caretaking appears to 
outweigh perinatal difficulties in mediating outcome. Toxic factors 
(ingestion of lead) may be pertinent to ADHD symptomatology in some 
youngsters, but allergic or food-related hypotheses have received less 
support. Discordant familial interchanges appear to be a maintaining or 
escalating factor in families with a child displaying ADHD behavior 
patterns; such familial interaction styles are particularly linked with 
comorbid aggression and antisocial behavior. Although attachment-
oriented research has recently implicated overstimulating parenting as 
a key cause of ADHD for low-income youngsters, interactive models 
incorporating psychobiologic and familial factors are likely to provide 
more explanatory power. Perhaps the most salient theme from this discus-
sion is that ADHD symptomatology is multidetermined and that sub-
stantially different etiologic paths may contribute to similar behavior 
patterns in different subgroups. In the next chapter, I specifically tackle 
the issue of the multiplicity of subgroups that may be diagnosed as 
having clinically significant attention deficits and hyperactivity. 

NOTES 

1. Sometimes méthodologie difficulties are compounded in research investigations. 
For instance, a cross-sectional study of the causal role of family interaction patterns in 
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hyperactive behavior may fail to employ assessment strategies that differentiate ADHD 
from aggression. In this case, any discovery that the "hyperactive" sample displays incon-
sistent, harsh family discipline may be attributed to ADHD rather than to the children's 
aggressive status. Furthermore, in this case the lack of a prospective design prevents 
attribution of a causal role to the family factors. 

2. Given the difficulties inherent in ascertaining convergence across various sources 
of assessment information—lab measures, objective observations, teacher ratings, self-
reports—the optimal means of ascertaining a potential disorder's validity is to observe its 
divergence from other disorders on the basis of external factors like family history, course, 
treatment response, and concurrent correlates (see Chapter 1). Such "external" validity is 
believed to be more important than the internal coherence among constituent measures in 
establishing the disorder's viability, particularly given low representativeness of any 
single measure of the disorder. 

3. The analysis of Douglas (1983) also implicates dysregulation of arousal systems, 
with specific levels of arousal at any given moment determined by particular task 
parameters. Douglas' work is exemplary for its integration of potential neural mechanisms 
as they interact with shifting environmental circumstances. I should point out, as well, 
that the neurological underpinnings of arousal and attention are exceedingly complex, 
leading to speculation of deficits in multiple neural loci (Voeller, 1991). 

4. Recent family genetic data of Faraone et al. (in press-a) also implicate single gene 
transmission of ADHD. Single-locus genetic hypotheses are likely to receive close 
scrutiny and attempts at replication in the years to come. Such modes of transmission, 
however, need not imply that the presence of the gene inevitably signals the disorder; 
environmental factors may mitigate symptom expression (Goodman & Stevenson, 1989b). 

5. Nongenetic biological factors (e.g., low birth weight) may also shape the developing 
infant and toddler's ability to interact with the environment, further exemplifying the 
intertwining of biological and environmental contributions to causation. In the case of 
teratogenic influences (i.e., those caused by intrauterine exposure to drugs), the mother's 
ingestion of substances and their subsequent filtration into the fetal amniotic environment 
can induce structural biological changes in the developing nervous system. Here, the im-
mediate causal factor is simultaneously environmental and biological. Furthermore, the 
mother's risk for substance abuse may relate to both environmental Stressors and, in some 
cases, biological predisposition for a substance abuse pattern. Our thinking and language 
are inadequate for handling such complex, intertwined causal factors. 

6. It is also quite helpful to understand how many noncases failed to show the risk 
factor (specificity) and how many of those individuals without the causal agent went on 
to become noncases (negative predictive power). Milich, Widiger, and Landau (1987) 
provide an extremely illuminating example of the use of these statistics to inform the field 
about the utility of various symptom patterns for establishing a diagnosis of ADHD. 

7. Two additional points from genetic research regarding aggression and antisocial 
behavior are salient. First, despite the weak findings regarding the heritability of dimensions 
of aggressive behavior in childhood (Plomin et al., 1990), somewhat stronger evidence 
exists for the heritability of persistent adolescent and adult criminality, revealing the need 
to differentiate subgroups of aggressive/antisocial children (see Moffitt, in press). Second, 
whereas nonshared environmental influences are important for most manifestations of 
child psychopathology, there are great similarities in within-family influence on aggres-
sion and antisocial behavior (Plomin et al., 1990). Thus familial environments may be of 
particular pertinence for understanding aggression in ADHD youngsters (see below). 



4 

SUBGROUPS AND COMORBIDITY 

A persistent theme throughout the previous chapters has been the diver-
sity and heterogeneity of the clinical syndrome of ADHD in childhood. 
I now discuss several attempts at subgrouping children with clinically 
significant attention deficits and hyperactivity, beginning with the con-
cept of pervasive versus situational variants of the syndrome and then 
moving to attention deficit disorder with and without accompanying 
hyperactivity. Next, in considering the linkages between ADHD and 
comorbid childhood diagnoses—particularly aggressive-spectrum dis-
orders, learning disabilities, and internalizing disorders—I examine the 
value of considering ADHD youngsters with and without such associ-
ated conditions as distinct subgroups. Finally, I discuss the critically 
important population of girls with ADHD, considering whether females 
with this diagnosis display a fundamentally similar or different symptom 
pattern. My overall goal is to examine critically the value of subtyping 
the large array of children who become diagnosed with ADHD, with 
specific focus on whether more homogeneous subcategories yield greater 
specificity regarding etiology, core features, key correlates, and response 
to intervention. 

PERVASIVE VERSUS  
SITUATIONAL HYPERACTIVITY  

For many years British investigators have contended that a diagnosis 
of hyperkinesis (to use the preferred term in the United Kingdom) 
involves severe levels of impulsivity, inattention, and particularly hy-
peractivity as judged by both parents and teachers and as noticed in clinic 
settings as well.1 The contention is that only such pervasively hyperac-
tive (or hyperkinetic) youngsters truly comprise a clinical syndrome in 
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terms of intellectual, academic, and interpersonal deficits as well as 
negative course (e.g., Schachar, Rutter, & Smith, 1981). In fact, Schachar 
(1991) contends that pervasively hyperactive youngsters form a qualita-
tively distinct group from so-called situationally hyperactive children 
(i.e., those identified by only one source). The pervasive group has a 
relatively low prevalence rate of approximately 1 % (Sandoval et al., 1980; 
Schachar, 1991) and shows evidence of clear neurodevelopmental delay, 
as evidenced by speech and language deficits, motoric clumsiness, 
lowered IQ scores, and perinatal complications. The contention with 
regard to situationally hyperactive children is that they are not as clearly 
distinguishable from nondiagnosed youngsters and that they may, in 
some cases, be defined largely on the basis of parental intolerance or 
transitory environmental events. In short, this group may not comprise 
a valid disorder (Schachar, 1991). 

Yet several key méthodologie issues and empirical findings cloud the 
separability of pervasive from situational hyperactivity and the inter-
pretation that only pervasive hyperactivity is related to impairment. 
First, Biederman, Keenan, and Faraone (1990) found that despite the 
modest associations of parent and teacher informants with respect to 
ratings of child problem behavior (see Achenbach et al., 1987), parent 
identification of ADHD youngsters using DSM-HI-R criteria predicted, 
with 90% accuracy, teacher identification of the same sample. Thus a 
carefully chosen sample on the basis of parent ratings may overwhelm-
ingly yield a sample that also displays school dysfunction; almost all of 
a well-defined "situational" group of ADHD youngsters may display 
pervasive symptomatology. Clinically, it is important to obtain infor-
mation about school behavior and performance from the parent, par-
ticularly if direct assessments from the teacher are not available. 

Second, in some research investigations, situational groups of hyper-
active children are formed by combining solely parent-identified and 
solely teacher-identified ADHD youngsters into an overall group of 
children who have been identified by one source only. Yet because of 
the clear differences between groups identified by different sources, 
such a "combined situational" group may be problematic. Costello, 
Loeber, and Stouthamer-Loeber (1991) found that although an omnibus 
situational sample appeared to be less disturbed than a pervasively 
hyperactive group, the teacher-identified situational youngsters were 
just as deviant as pervasively hyperactive children with respect to school 
measures, and parent-identified situational children were equivalent to 
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the pervasive children regarding home variables. Furthermore, as for 
such objective indicators as IQ scores, special education placement, and 
repeating a grade, the parent-identified, teacher-identified, and per-
vasive groups did not differ. In other words, lumping ADHD youngsters 
identified by a single-source into a global "situational" group may mask 
key differences that relate to the source of diagnosis. Along similar 
lines, in a study reported by Klein and Mannuzza (1991), teacher-identified 
ADHD youngsters displayed long-term risk for continuing psychiatric 
problems that was comparable to the risk incurred by pervasively hyper-
active youngsters, but children identified only by parents displayed 
much more favorable long-term outcomes. Such findings mandate that 
careful attention be paid to the precise source of identification of 
situationally hyperactive youngsters. 

Third, with data from the Ontario Child Health Study, Szatmari, Boyle, 
and Offord (1989) concluded that single-source-identified (i.e., situa-
tional) ADHD was associated with marked impairment. That is, such 
youngsters displayed high rates of peer problems, poor physical health, 
and general skill deficits as well as a history of developmental delays. 
At least in this report, a diagnosis of pervasive hyperactivity was not 
necessary to yield a clinically impaired sample. 

As can be seen, evidence regarding the similarity of ADHD youngsters 
identified by single versus multiple sources is contradictory. It does 
appear that requiring symptom presence in two or more settings in-
creases the diagnostic threshold, serving to reduce the prevalence rate 
and ensuring a more disturbed sample. Such a goal may be desirable to 
be sure that ADHD is not overdiagnosed and that treatments are not 
overapplied. Furthermore, there is less doubt about the severity of impair-
ment for children independently identified in both school and home 
settings. As noted earlier, DSM-IV has departed from past American 
diagnostic practice by tentatively adopting a criterion that requires dys-
function in two or more settings for ascertaining a diagnosis of ADHD.2 

The possible downside to such a requirement is that some children with 
significant school problems (but not home-based difficulties) will fail 
to meet criteria, possibly denying needed interventions to children 
showing clear impairment and long-term risk for negative outcome. A 
cost-benefit analysis regarding the pros and cons of more versus less 
stringent diagnostic criteria for ADHD presents a worthy challenge to 
subsequent investigators. 
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ATTENTION DEFICIT DISORDER  
WITH AND WITHOUT HYPERACTIVITY  

As discussed in Chapter 1, major changes in terminology and diag-
nostic criteria were evidenced with the advent of DSM-III in 1980. The 
core syndrome, termed attention deficit disorder (ADD), was defined by 
significant problems in inattention and impulsivity; if meaningful diffi-
culties with motor overactivity were also exhibited, a diagnosis of attention 
deficit disorder with hyperactivity (ADDH) was assigned. Although some 
research on the distinction between these subtypes had begun to appear 
by the mid-1980s (e.g., Lahey, Schaughency, Hynd, Carlson, & Nieves, 
1987), such investigations were not considered sufficient to continue 
the distinction, and the criteria for ADHD shifted in DSM-HI-R to a 
polythetic mix of 14 symptoms involving inattention, impulsivity, and 
hyperactivity (American Psychiatric Association, 1987). "Pure" ADD 
(or what is sometimes called ADD/WO, signifying ADD without hyper-
activity) was relegated to a category termed undifferentiated ADD that 
lacked operational criteria. An upshot of this diagnostic scheme was to 
blur important distinctions between youngsters presenting primarily 
with symptoms of poor concentration and cognitive disorganization versus 
those with additional problems of impulse control and motoric overac-
tivity. (Note that, to standardize terminology across various studies, I 
will designate attention deficits without accompanying hyperactivity as 
ADD/WO and attention deficits plus hyperactivity as ADD/H.) 

Research clarifying the differences between ADD/WO and ADD/H 
subgroups has continued to build over the years. The overwhelming 
conclusion is that these subcategories clearly comprise distinct entities; 
as noted earlier, DSM-IV will feature an inattentive subtype of ADHD, 
to be distinguished from a primarily hyperactive-impulsive subcategory 
and a group composed of children with both types of symptom patterns.3 

I now briefly summarize evidence for this distinction and speculate as 
to the nature of children who display ADD/WO. Only a few of the large 
number of individual investigations of both clinic-based and community 
samples will be cited individually; systematic and cogent reviews of the 
literature are available in Cantwell and Baker (1992), Carlson (1986), 
Goodyear and Hynd (1992), and Lahey and Carlson (1991). 

First, do subgroups of children conforming to ADD/WO versus ADD/H 
patterns exist clinically? In the cluster analytic research of Lahey, 
Pelham et al. (1988) and Hart et al. (1993), described briefly in Chapter 
3, a distinct group of children with deficits solely in inattention/ 



71 Subgroups and Comorbidity 

disorganization emerged, complementing a larger group containing 
children with deficits in inattention/disorganization plus impulsivity/ 
hyperactivity. Thus not only do two core dimensions pertinent to the 
domain of interest appear in factor analytic investigations, but distinguish-
able clusters of children corresponding to ADD/WO versus ADD/H 
patterns emerge in careful cluster analytic investigations. Furthermore 
these clusters corresponded closely to clinical diagnoses that separated 
ADD youngsters with and without hyperactivity (Lahey et al., 1988; 
Hart et al., 1993). The mere presence of such groups in cluster analytic 
research, however, does not attest to their separability with respect to 
key criterion variables related to family history, pathophysiology, peer 
relations, cognitive functioning, course, and treatment response. Is 
there evidence for such divergent validity? 

Table 4.1 presents a summation of key differences between groups 
defined as ADD/WO versus those characterized as having ADD with 
hyperactivity (ADD/H). As aptly discussed by Goodyear and Hynd ( 1992), 
many results of pertinent investigations are difficult to compare, in that 
diagnostic decision rules for differentiating these two putative subgroups 
have varied greatly across different reports. Nonetheless, several key 
themes have emerged. 

Regarding family history, Barkley, DuPaul, and McMurray (1990) 
provide evidence for the presence of externalizing spectrum disorders 
in the mothers and fathers of ADD/H youngsters, with internalizing 
disorders and learning disabilities characterizing biological relatives of 
ADD/WO children. As for comorbid symptom patterns in the youngsters 
themselves, the ADD/WO group strongly tends to display significantly 
fewer indicators of aggressive or conduct-disordered behavior than does 
the ADD/H group. The latter category is more likely to have received 
comorbid diagnoses of ODD or CD (Goodyear & Hynd, 1992), as well 
as more frequent school suspensions and placements in special educa-
tion, both of which are frequently related to externalizing behavior 
patterns (Barkley, DuPaul, & McMurray, 1990). In addition, there is 
some evidence that the ADD/WO group displays a preponderance of 
internalizing symptomatology. Importantly, the attentional deficits dis-
played by the two groups appear to differ. That is, children diagnosed 
as having ADD/WO tend to be characterized as sluggish, forgetful, drowsy, 
apathetic, and prone to daydreaming, whereas the inattentive/hyper-
active or combined group displays the more classic signs of disorganiza-
tion, need for close supervision, failure to complete tasks, and the like. 
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The difference in the cognitive and attentional problems displayed by 
the two groups may be qualitative and not just quantitative. 

As for peer relations, both groups tend to be disliked by peers, but at 
least some evidence suggests that ADD/WO is marked more by social 
withdrawal and neglect from age-mates, whereas the combined group 
receives frank peer rejection. Given the role of comorbid aggression in 
mediating peer disapprobation (Erhardt & Hinshaw, 1993), such a result 
is hardly surprising. I must note, along this line, that even among ADD 
children of both subcategories who do not display comorbid diagnoses, 
significant peer relationship problems exist (Carlson, Lahey, Frame, 
Walker, & Hynd, 1987). Thus such difficulties are linked with the core 
problems of ADHD and are not simply related to associated diagnoses. 

Regarding academic underachievement, the picture is again mixed: 
Some reports find that both subgroups display equivalent levels of aca-
demic impairment, but other reports suggest a preponderance of specific 
learning disabilities among ADD/WO youth (Hynd et al., 1991). The 
conclusion of Hynd et al. (1991) is that ADD/WO is a disorder of attention 
and cognition with significant implications for major underachieve-
ment, whereas the nonspecific academic problems of the ADD/H sub-
group are related more to impulsivity and disinhibition. With respect to 
neuropsychological and neurobiological findings, the careful review of 
Goodyear and Hynd (1992) indicates that, regarding the development 
of automatic processing skills, children in the ADD/WO subgroup show 
the same pattern of deficits as do learning-disabled youngsters, differ-
entiating them from ADD/H youngsters. Electrophysiologic indicators, 
however, are inconsistent in separating subgroups, despite the consis-
tent findings that all children with attention deficits and/or hyperactivity 
differ from comparison children. 

What of the key outcome domains of long-term course and treatment 
response? Although data are sparse, Fischer, Barkley, Edelbrock, and 
Smallish (in press) have recently concluded that impulsivity/hyper-
activity is a stronger predictor of negative adolescent outcome than is 
inattention per se; such data suggest subgroup differences in prognosis. 
In addition, Barkley, DuPaul, and McMurray (1990) administered dose-
response trials of stimulant medications to carefully diagnosed groups 
of ADD/WO versus ADD/H youngsters, finding that differences in out-
come on key dependent measures did not differ across the groups. A 
greater percentage of the ADD/WO group, however, showed a negative 
response to medication, and on the average they displayed optimal 
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responses to lower dosage levels. Thus quantitative (if not qualitative) 
differences in medication response were observed (see also Chapter 6). 

In sum, considerable evidence supports the differential validity of 
subgroups of attention deficit disordered youngsters differing with respect 
to the disinhibitory processes of behavioral impulsivity and hyperac-
tivity (see Table 4.1). Whereas two distinct syndromes cannot con-
clusively be supported on the basis of available evidence (Goodyear & 
Hynd, 1992), a prevalent belief is that ADD/WO actually resembles an 
internalizing more than an externalizing disorder, given its (a) charac-
teristic slow cognitive tempo and drowsy, daydreaming features; (b) risk 
of incurring social withdrawal and peer neglect; (c) different pattern of 
family history; and (d) greater likelihood of adverse response to stimu-
lant medications (see Pliszka, 1989, for similar findings regarding the 
stimulant response of ADHD youngsters with comorbid anxiety disor-
ders). Overall, combining these two subcategories into an omnibus cluster 
of children with "ADHD" (as was done with DSM-HI-R) may result in 
a loss of crucial information.4 

COMORBID AGGRESSION  
IN CHILDREN WITH ADHD  

In recent years the field has increasingly accepted the partial inde-
pendence of ADHD-related symptomatology on the one hand and 
aggression/conduct problems on the other (Hinshaw, 1987b; Loney, 1987). 
Substantially different family histories, cognitive patterns, concurrent 
measures of family climate and parenting style, and (perhaps) genetic/ 
biological vulnerabilities exist for the separate disorders (see also 
Chapter 3). There is little doubt, however, that (a) dimensions of these 
domains are moderately to substantially correlated (Fergusson, Horwood, 
& Lloyd, 1991), and (b) categorical ADHD occurs jointly with ODD or CD 
occur at rates that are far greater than chance (Biederman, Newcorn, & 
Sprich, 1991; Hinshaw, 1987b). Indeed, rates of comorbidity range 
from 30% to over 50% in both clinic-referred and community samples. 
The purpose of this section is to examine the characteristics of this 
comorbid subgroup, with the goal of ascertaining the unique features 
of children who display concurrent ADHD and aggressive-spectrum 
disorders.5 

First, in an examination of conduct-disordered children with or without 
accompanying ADHD, Walker, Lahey, Hynd, and Frame (1987) noted 



75 Subgroups and Comorbidity 

the marked severity of the jointly diagnosed subgroup with respect to 
associated features. Importantly, such features were unique to the over-
lap of CD with ADHD and not to its comorbidity with comparably severe 
levels of internalizing disorders. Thus there appears to be a distinctive 
and specific pattern of dysfunction associated with the subgroup dis-
playing comorbid ADHD and CD. Such findings were amplified, from 
a slightly different perspective, by Szatmari, Boyle, and Offord (1989). 
These investigators concluded that a comorbid ADHD plus CD sub-
group showed the impairing features of both single conditions (i.e., the 
developmental delays of ADHD youngsters and the psychosocial disad-
vantage of the CD youth) but in a different configuration than would be 
expected by a simple addition of the single disorders. In other words, 
the comorbid group was a true hybrid. Furthermore, in an extensive 
investigation of family history patterns, Faraone, Biederman, Keenan, 
and Tsuang (1991b) found evidence compatible with the conclusion that 
ADHDs with and without comorbid disruptive behavior disorders are 
etiologically distinct with respect to familial transmission. Although 
interpretations of the complex findings defy simple description, the 
implication is that the comorbid subgroup may be qualitatively distinct 
from the single disorders.6 

Just what are the uniquely difficult characteristics of this overlapping 
subgroup? For one thing, despite inconsistent findings, some reports 
contend that ADHD-aggressive youngsters are more likely to display 
severe patterns of underachievement than is either single-disorder sub-
group (see review in Hinshaw, 1992b). Next, whereas peer relationship 
problems plague nearly all youngsters with ADHD, rates of peer rejec-
tion are nearly universal for ADHD children who also display additional 
disruptive behavior disorders (Milich & Landau, 1989). Third, and 
crucially, the long-term course of children displaying both patterns of 
disorder in childhood appears to be particularly grim (see Chapter 5 for 
elaboration of the developmental trajectories of each symptom domain). 
Fourth, suggestive evidence exists that although qualitatively different 
response patterns to pharmacologie treatment regimens do not seem 
likely (Barkley, McMurray, Edelbrock, & Robbins, 1989; Klorman et al., 
1988), the overlapping subgroup is particularly refractory to psycho-
social treatment packages that are currently in use (for a review, see 
Hinshaw & Erhardt, 1991). Milich and Landau (1989) cogently summar-
ize the body of research regarding these jointly impaired children, 
contending that (a) the skill deficits related to ADHD render them 
relatively unable to perform key developmental tasks and (b) the defiance 
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characteristic of aggressive-spectrum disorders depletes motivation and 
effort. This multiple loading of skill deficits, défiant attitudes, and poor 
motivation depicts the intractibility of such a subgroup. 

Given the evidence reported in Chapter 3 for moderately strong 
heritabilities for ADHD behavior patterns, along with the quite equiv-
ocal evidence for such transmission regarding childhood aggression 
(Plomin et al., 1990), it is tempting to speculate, with respect to the co-
morbid subgroup, that genetic/biological risk for ADHD is compounded 
by deviant, coercive parent-child interactions to yield concurrent ag-
gression. Such a simplified risk model, however, ignores the potential 
for familial factors to contribute to ADHD symptomatology (Campbell 
et al., 1991) and for biological factors, whether genetic or congenital 
(Mednick, Brennan, & Kandel, 1988), to play key roles for at least some 
subgroups of persistently aggressive youth (see also Moffitt, 1993). 
Furthermore, active transactions across biological and psychosocial 
factors are likely to be operative in the developmental trajectories of 
youngsters with comorbid ADHD and aggression (Moffitt, 1990; see 
also Chapter 5). In all, given the severity and potential distinctiveness 
of their symptomatology and course, the comorbid subgroup of children 
with concurrent ADHD and aggression is likely to command consider-
able attention with respect to both research efforts and intervention trials. 

ASSOCIATED LEARNING DISABILITIES  
AND UNDERACHIEVEMENT  

I noted previously that various forms of underachievement are quite 
likely to accompany ADHD but that formal learning disabilities—defined 
as marked disparities between obtained achievement in academic sub-
jects and intelligence as measured by individual IQ tests—are rarer. 
Still, learning disabilities are comorbid with ADHD at rates well above 
chance, with recent figures ranging from less than 10% to approximate-
ly 25% (Hinshaw, 1992b; Semrud-Clikeman et al., 1992). Furthermore, 
recent evidence reveals that the neuropsychological underpinnings of 
learning disabilities in youngsters with comorbid ADHD are transmitted 
somewhat independently of the behavioral manifestations of ADHD 
per se (Faraone, Biederman, Krifcher, et al., 1992). The issue to receive 
brief attention here is whether the combination of these two syndromes 
comprises a unique subgroup. 
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The answer to this question is difficult to determine. Research from 
the past decade (Halperin, Gittelman, Klein, & Rudel, 1984) failed to find 
substantial distinctiveness between ADHD youngsters with and without 
diagnosed reading disabilities with respect to behavioral or demo-
graphic factors. On the other hand, exploration of intervention studies 
reveals that the kinds of treatment that yield important short-term gains 
for youngsters with ADHD—like stimulant medications—do not lead to 
fundamental improvements in underlying reading disabilities (Gittelman, 
Klein, & Feingold, 1983). The benefits for learning and cognition that 
do accrue to stimulant treatment appear to be related to nonspecific en-
hancement of attention rather than to any specific amelioration of phono-
logic processing (Balthazor, Wagner, & Pelham, 1991). Thus, for the 
comorbid subgroup with both ADHD and learning disabilities, interven-
tions specific to each problem domain must be supplied (Hinshaw, 
1992a; see also Chapter 6). In short, whereas the general problems with 
school performance that pertain to the majority of children with ADHD 
may be aided by interventions that improve impulsivity, attention span, 
and behavioral organization, the presence of specific learning disabil-
ities mandates specific educational interventions tailored to the achieve-
ment deficits. To that extent, assessment of comorbid learning disabilities 
is a priority, and the overlapping subgroup bears separate consideration. 

COMORBID ANXIETY DISORDERS AND DEPRESSION 

In recent years consensus has emerged that ADHD displays above-
chance comorbidity with the internalizing spectrum of anxiety disor-
ders. As summarized by Biederman, Newcorn, and Sprich (1991), the 
rate of overlap with such manifestations as overanxious disorder, separa-
tion anxiety, and phobic disorders is in the neighborhood of 25%. As dis-
cussed in the earlier section on attention deficit disorders with and without 
hyperactivity, some investigations have found a greater likelihood of 
comorbidity with anxiety disorders or social withdrawal for ADD/WO 
than for ADD/H. Although the familial investigation of Biederman, 
Faraone, Keenan, Steingard, and Tsuang (1991) suggests that ADHD and 
anxiety disorders are not etiologically independent, their results render 
indeterminate whether the comorbid subgroup is independent of ADHD 
per se or whether familial etiologic factors are shared between ADHD 
youngsters with and without accompanying anxiety disorders. 
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What are the treatment implications, if any, for children with the 
comorbid conditions? The research of Pliszka (1989) has been influen-
tial in its determination that ADHD children who also display anxiety 
disorders are markedly less likely to respond favorably to stimulant 
medications than are ADHD youngsters without such comorbidity. In 
this report, the comorbid subgroup was more likely to display a positive 
placebo response, cutting down on their rates of improvement from actual 
medication. Given that extremely few predictors of response to medica-
tion treatment have emerged in the field (see Chapter 6), the finding 
of reduced treatment responsiveness in children with overlapping 
ADHD and anxiety disorders is of clinical and potentially of theoretical 
importance. 

Considerably more controversy exists with regard to the comorbidity 
of affective or mood disorders with ADHD. As reviewed by Biederman, 
Newcorn, and Sprich (1991), overlap rates have been reported to range 
from chance levels to over 70% in various reports. A number of influen-
tial investigators have not found enhanced risk for mood disorders in 
youngsters with ADHD, either contemporaneously or at long-term follow-
up (Gittelman et al., 1985; Lahey, Pelham, et al., 1988). Yet in other 
reports with both community and clinic samples, overlap has been found 
to occur (e.g., J. C. Anderson et al., 1987; Biederman, Faraone, Keenan, 
& Tsuang, 1991). Such widely disparate estimates of comorbidity are 
puzzling. 

Resolution of these discrepant findings will be important for several 
reasons. First, given the known comorbidity between CD and major 
mood disorders in children and adolescence, along with the clearly 
established linkages between CD and ADHD, clarification of possible 
developmental progressions from ADHD to both aggressive-spectrum 
and mood disorders would be important. Second, given the suggestion 
that children with comorbid ADHD and mood disorders may respond 
preferentially to antidepressant as opposed to stimulant medication 
(Pliszka, 1987), accurate diagnostic evaluation is in order. Yet a positive 
response to antidepressant treatment in a youngster with ADHD does 
not specify an underlying mood disorder, because ADHD youngsters 
without evidence of comorbidity may show beneficial effects. (Further-
more, no controlled data exist to support the efficacy of antidepressant 
medications for major depression in childhood.) Finally, another in the 
series of familial risk articles by Biederman and colleagues suggests 
that youngsters with ADHD and mood disorders share common familial 
risk factors, with the possibility that psychosocial variables promote the 
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expression of comorbidity (Biederman, Faraone, Keenan, & Tsuang, 
1991). Again, however, such data were generated by a research team that 
typically yields high rates of comorbidity of ADHD and mood disor-
ders; the generalizability of the findings remains to be established. In 
short, this area is likely to generate controversy and further research 
over the coming years. 

GIRLS WITH ADHD 

Although not comprising a subgroup of the kinds discussed in the 
previous portions of this chapter, females with ADHD are an under-
studied population who have been hypothesized to differ in key ways 
from boys exhibiting this symptom pattern. Specifically, given the 
preponderance of boys with ADHD among clinic-referred populations 
—the male:female disparity among clinic attendees may be as high as 
8:1 or 10:1—and the less prominent but still salient overrepresentation 
of boys among community samples (Szatmari, Offord, & Boyle, 1989), 
it may be that females require a more severe biological predisposition 
to cross the threshold into diagnosis (Cloninger, Christiansen, Reich, & 
Gottesman, 1978).7 Alternatively, it may be that males show more vari-
ability in symptom expression (James & Taylor, 1990) or that they are 
more likely to display comorbidity with other disruptive behavior dis-
orders, fueling their disproportionate rates of referral. What is the profile 
of girls who display ADHD, and what mechanisms may contribute to 
their lower prevalence rates? 

Relatively few systematic reports have appeared. Because of the 
relative paucity of diagnosed girls in clinic studies, many investigators 
choose to study only boys with the disorder, perpetuating the belief 
that the condition is important only in males (McGee & Feehan, 1991). 
Several key investigations, in fact, reveal fundamental similarities regard-
ing manifestations of psychopathology and of parent-child interactions 
in boys and girls with ADHD (e.g., Befera & Barkley, 1985). In addi-
tion, family histories of psychopathology have been shown to be strik-
ingly similar in males and females with carefully ascertained diagnoses 
(Faraone, Biederman, Keenan, & Tsuang, 1991a). Furthermore, well-
controlled studies reveal a fundamental similarity in response profile to 
stimulant medications across genders (Pelham, Walker, Sturges, & Hoza, 
1989). The bulk of such evidence supports the contention that the disorders 
appear quite similar in boys and girls. 



80 ATTENTION DEFICITS AND HYPERACTIVITY 

Yet, in some reports, meaningful differences have also received sup-
port. Most saliently, (a) boys display greater levels of aggressive and anti-
social behaviors (Berry, Shaywitz, & Shaywitz, 1985); and (b) diagnosed 
girls tend to display higher rates of cognitive impairment, language 
dysfunction, and compromised neurological status (Berry et al., 1985; 
James & Taylor, 1990). The investigations revealing such differences 
have tended to sample from clinic populations, perhaps indicating that 
any gender differences pertain largely to referral biases. Yet in an 
epidemiologic investigation in Canada, Szatmari, Boyle, and Offord 
(1989) found clear gender differences regarding comorbidity with con-
duct disorder, leading them to conclude that, for girls, ADHD may be a 
form of CD. Other population surveys, however, support the fundamen-
tal similarity of ADHD in boys and girls (McGee, Williams, & Silva, 
1987). At this point, the safest conclusion may be that although marked 
differences in the expression of the disorder do not seem to characterize 
females, comorbid aggressive-spectrum disorders predominate in boys, 
and tantalizing evidence suggests the possibility of more severe cogni-
tive, learning, and language deficits in the female group. James and 
Taylor ( 1990) hypothesize that—at least with respect to hyperkinesis as 
opposed to ADHD—boys may develop symptoms via similar mechanisms 
to those responsible for normal variation in attention, impulsivity, and 
overactivity, whereas for girls organic factors may be more salient. 
Further data will be critical to help resolve these issues. 

In a provocative review, McGee and Feehan (1991) have raised the 
issue of the potential for underrecognition and underreporting of females 
with symptoms characteristic of ADHD. Specifically, because teacher 
ratings, but not parent ratings, show disproportionate levels of hyper-
active and impulsive behaviors in boys, it may be that teachers fail to 
recognize inattentive behavior patterns unless they are also accompanied 
by disruptive behavior. Clearly, such defiant and aggressive behavior 
patterns are more likely to appear in boys. Furthermore, Abikoff et al. 
(in press) and Schachar et al. (1986) have documented, as discussed in 
Chapter 2, that the presence of oppositional and aggressive behaviors 
produces a bias in teachers to infer the presence of attention problems 
and hyperactivity as well, even if the latter symptom patterns are not 
actually present. Thus, teachers may be prone to underdiagnose ADHD 
patterns in females. On the basis of data suggesting that girls with 
attention problems show significant impairment, both behaviorally and 
academically, and in order to prevent the underrecognition of females, 
McGee and Feehan (1991) recommend the use of same-gender norms 
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to ascertain clinical levels of ADHD. This stance underscores the 
importance of obtaining rigorous and valid data with regard to symptom 
expression, patterns of impairment, etiologic factors, and treatment 
response in girls with ADHD. 

SUMMARY 

Perhaps the most salient theme of this entire book is the fundamental 
heterogeneity of attention deficits and hyperactivity in childhood. In 
this chapter I have reviewed several fundamental distinctions that have 
been applied to youngsters with ADHD over the years, emphasizing 
pervasive versus situational hyperactivity, attention deficit disorder 
with and without hyperactivity, and comorbidities with disruptive be-
havior disorders, learning disabilities, and internalizing disorders. In 
some of these domains rather substantial evidence exists with regard to 
qualitative differences between the subgroups under consideration: for 
example, ADD/WO appears to differ in fundamental ways from ADD/H. 
In other cases, it appears that subgroups are clearly different in a quantita-
tive sense—for instance, ADHD youngsters with comorbid CD are at 
substantially higher risk for a number of concurrent and subsequent 
difficulties—with the possibility of qualitative distinctiveness not ruled 
out (e.g., Szatmari, Boyle, & Offord, 1989). For other areas, differences 
exist between subgroups but there is no indication to date of any funda-
mental, qualitative distinction. For instance, jointly ADHD and learning-
disabled children clearly carry two sets of problematic functioning, yet 
these problem domains may be additive rather than indicative of a truly 
distinct subgroup. 

Whether or not subgroups are qualitatively separable, evaluators and 
assessors need to pay far more attention to subgroups and comorbidity 
than has often been done in the past. Without assessments that can yield 
information on additional features or possible subtypes, we may misat-
tribute risk factors, underlying etiologic mechanisms, follow-up status, 
or treatment response patterns to ADHD, when these features more 
accurately pertain to other dimensions or disorders. As argued by Caron 
and Rutter (1991), appropriate attention to true patterns of comorbidity 
in child psychopathology is quite likely to yield important insights 
regarding conceptual underpinnings and theoretical mechanisms. In 
short, the notion of a uniform disorder of ADHD flies in the face of both 
scientific progress and treatment efforts; only future research will 



82 ATTENTION DEFICITS AND HYPERACTIVITY 

reveal whether various subgroups or comorbid patterns signify true dis-
continuities in the externalizing, disinhibitory psychopathology of young-
sters with attention deficits and hyperactivity. 

NOTES 

1. As noted in Chapter 1, the term hyperkinesis in ICD-9 refers to a narrower con-
ception of attention deficits and hyperactivity than does the American view of ADHD, 
involving particularly severe levels of motoric dysregulation often accompanied by 
cognitive deficits. This definition of hyperkinesis requires the pervasive presence of 
symptomatology—in the home, school, and clinic. Yet even without resorting to the more 
restrictive definition of hyperkinesis, one can discuss the pervasive versus situational 
nature of ADHD, with the pervasive type referring to the presence of above-threshold 
symptomatology in multiple settings. 

2. Note that whereas problems in both settings are required, information detailing such 
multisetting difficulties need only be reported by one source. Thus the DSM-IV criteria 
do not require that teachers as well as parents provide above-threshold symptom reports, 
only that at least one source presents information about problems in more than one setting. 

3. Although the DSM-IV features an inattentive subtype of ADHD, marked by high 
symptom levels of inattention-disorganization symptoms but subthreshold indication of 
impulsivity-hyperactivity, this subgroup may differ from the ADD/WO categories fea-
tured in previous and contemporaneous research. Many of the latter samples have been 
defined on the basis of a different type of inattentiveness, denoted by daydreaming, sluggish-
ness, and lack of motivation (as discussed below). I will therefore use the term ADD/WO 
rather than referring to the DSM-IV inattentive subtype in the ensuing discussion. 

4. The proposed DSM-IV subcategory of an exclusively impulsive-hyperactive group 
of youngsters is controversial. As noted earlier, a small group of this type emerged in the 
field trials for DSM-IV, but half of these children were in the preschool age range. 
Presumably, their below-threshold scores on dimensions of inattention and disorganiza-
tion reflected a lack of exposure to classroom activities that elicit such deficits. In 
defending the retention of this subcategory, Lahey (1993) has argued that their exclusion 
would prevent the opportunity for early intervention (see Campbell, 1990, for thorough 
explication of the issues surrounding preschool-aged children with ADHD). 

5. The issue of comorbidity is receiving increasing clinical and theoretical attention 
in child psychopathology. Caron and Rutter (1991) provide a superb conceptual accounting 
of this construct. Among the highlights of their review is the demarcation of actual comor-
bidity—the concurrent presence of two or more distinct disorders—from artifactual 
comorbidity, which may include the diagnosing of two apparently distinct disorders that arc 
actually different developmental manifestations of the same underlying process or that reflect 
imprecise definitions of pertinent categories. Indeed, the field requires greater under-
standing of key issues related to progressions and trajectories before comorbidity can be 
completely understood (Hinshaw et al., 1993). 

6. Faraone et al. (1991b) concluded that the evidence could also favor a continuum of 
severity among the disruptive behavior disorders, with comorbid ADHD plus CD a more 
extreme variant of ADHD alone. The complicated patterns of cosegregation (i.e., joint 
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transmission) of the disorders within families were, in fact, compatible with either the 
"distinct subgroup" or the "continuum of severity" interpretations. 

7. Such would be the expected outcome if the genetic predisposition to ADHD were 
polygenic (Cloninger et al., 1978). 



5 

COURSE, DEVELOPMENTAL  
PROGRESSIONS, AND  

PREDICTORS OF OUTCOME  

What becomes of children with clinically significant levels of attention 
deficits and hyperactivity? As noted in Chapter 1, the prevailing view 
in past years was that this disorder held a good prognosis; indeed, the onset 
of puberty and adolescence supposedly witnessed remission of the symp-
tom patterns. Today, however, results from several well-conducted pro-
spective investigations have painted a far more sobering portrait of the 
natural history of ADHD. The goals for the current chapter are (a) to 
examine in more detail the types of long-term outcome that have been 
observed; (b) to discuss pertinent literature from the domain of devel-
opmental psychopathology, with the goal of providing theoretical un-
derpinnings for understanding progressions; and (c) to scrutinize the 
developmental trajectories of youngsters with ADHD, in order to ascer-
tain those variables or mechanisms in childhood that serve to predict 
long-term course. Featured will be discussion of the relative abilities of 
attention deficits/hyperactivity versus conduct problems/aggression 
in childhood to predict subsequent maladjustment. I also highlight, in 
passing, information regarding the critical issue of the predictability of 
ADHD in childhood from important variables in the preschool years 
(for a lucid overview of such issues, see Campbell, 1990). 

NATURAL HISTORY OF ADHD 

In most of the extant prospective follow-up investigations of children 
with ADHD into late adolescence or adulthood, diagnoses were made 
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sufficiently long ago that current diagnostic standards did not apply and 
comorbidity of ADHD with other diagnostic categories was seldom 
specified. Because a key theme of this book has been that thorough 
assessment procedures and ample consideration of subgroups and com-
orbidity are of crucial importance regarding the types of inferences that 
can be made about ADHD youngsters (see Chapters 2 and 4), particular 
attention must be paid to sampling issues in discussions of follow-up 
reports. 

Adolescent Outcome 

Many early investigations of the long-term sequelae of childhood 
attention deficits and hyperactivity were retrospective or follow-back 
in nature, but such designs have clear limitations for making inferences 
regarding risk factors (Thorley, 1984). Klein and Mannuzza (1991) have 
recently reviewed, in concise fashion, the major prospective investiga-
tions of youngsters with childhood patterns of ADHD or hyperactivity; 
because of the superiority of prospective designs for making inferences 
about important predictive factors, I focus on these reports. Regarding 
outcome in adolescence, it is first clear that childhood symptom patterns 
tend to persist in a majority of individuals, with over two thirds of diag-
nosed children continuing to meet diagnostic criteria in mid- to late ado-
lescence (e.g., Barkley, Fischer, Edelbrock, & Smallish, 1990; Gittelman 
et al., 1985; Mannuzza, Klein, Bonagura, et al., 1991). Second, antisocial 
behavior and substance abuse develop in one fourth to one half of the 
subjects followed into their teenage years, with delinquency or incar-
ceration a common outcome (e.g., Gittelman et al., 1985; Loney, Whaley-
Klahn, Rosier, & Conboy, 1983; Satterfield et al., 1982). In this regard, 
the careful follow-up reports of Gittelman et al. (1985) and Mannuzza, 
Klein, Bonagura, et al. (1991) are heuristic in that they reveal that the risk 
for adolescent substance abuse in youngsters with ADHD is mediated 
almost entirely by the development of antisocial behavior patterns. That 
is, unless antisocial behavior develops during adolescence, the risk of a 
substance use disorder is almost nonexistent. Also, regarding the high 
rates of delinquency found by Satterfield et al. (1982)—from 36% to 
58% in various socioeconomic groups—it is unclear what proportion of 
the hyperactive youngsters during initial evaluations had comorbid 
aggressive-spectrum disorders. Indeed, discussion of the role of ADHD-
related symptomatology versus aggression/conduct problems in predict-
ing course is a central theme of this chapter. 



86 ATTENTION DEFICITS AND HYPERACTIVITY 

Third, various indices of underachievement, cognitive dysfunc-
tion, and school failure are widespread in adolescents with histories of 
hyperactivity or ADHD (e.g., Fischer, Barkley, Edelbrock, & Smallish, 
1990). Continuing behavioral symptomatology clearly compromises aca-
demic performance during adolescent years. Fourth, families of ADHD 
adolescents are more unstable and disharmonious than those of compari-
son youth, with a greater likelihood of separation or divorce (Barkley, 
Fischer, Edelbrock, & Smallish, 1990). Fifth, a sizable minority of 
youngsters with ADHD—perhaps a third—display remission of symptom-
atology by late adolescence, signifying that the disorder is hetero-
geneous not only symptomatically but also prognostically. Given the 
wide range of outcomes for children with clinically significant attention 
deficits and hyperactivity during preadolescence, I consider predictors 
of outcome status subsequently. 

The investigations discussed above contain male probands almost 
exclusively. Mannuzza and Gittelman (1984) examined a small number 
of girls with clinical hyperactivity and found that rates of persistence of 
ADHD and of risk for antisocial behavior into adolescence were compar-
able to those for boys. Such preliminary findings bear replication. 

Young Adult Outcome 

Only a handful of prospective investigations have followed ADHD 
youngsters through young adulthood. The major findings are that despite 
overall improvement in functioning as subjects move into their 20s and 
early 30s, the risk for continuing problems with ADHD-related deficits, 
antisocial behavior, and in some cases substance abuse is substantially 
greater than in comparison groups. Note that these externalizing-spectrum 
disorders tend to cluster in certain individuals with ADHD histories: 
Childhood ADHD precipitates comorbid disruptive behavior disorders 
and substance abuse in certain cases, suggesting a subgroup that progres-
ses from early ADHD through a chronic course of antisocial-spectrum 
disorders (Moffitt, in press). Police contacts are also higher in the adults 
with histories of ADHD than in control subjects, but as with substance 
abuse patterns, risk for such criminality appears to be elevated only if 
clearly antisocial behavior patterns develop over and above the persist-
ence of ADHD (Klein & Mannuzza, 1991). In other words, continuing 
patterns of ADHD that are unaccompanied by the development of anti-
social functioning appear not to predict increased risk for criminal activity. 
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Loney et al. (1983) and Mannuzza, Klein, and Addalli (1991) compared 
the long-term outcomes of boys with ADHD to those for their brothers. 
In both cases, although some comparisons were not significant, the boys 
with ADHD presented more severe antisocial outcomes in young adult-
hood, as indicated by a higher proportion of multiple diagnoses 
(Mannuzza, Klein, & Addalli, 1991) or by higher rates of incarceration 
(Loney et al., 1983). Thus, the negative course for ADHD cannot be 
explained completely by such shared factors between siblings as paren-
tal psychopathology or socioeconomic status. 

It is worth reiterating (see Chapter 4) that the reports of Gittelman et al. 
(1985) and Mannuzza, Klein, Bonagura, et al. (1991) have failed to find 
any elevated risk for anxiety or mood disorders in their adolescent and 
adult probands, directly contradicting the contentions of Biederman 
and colleagues (e.g., Biederman, Munir, Knee, Armentano, et al., 1987) 
that ADHD and such internalizing disorders share common risks. Reso-
lution of the widely disparate evidence regarding linkages between hyper-
activity and internalizing conditions—in particular, mood disorders—is 
an important goal for future research. 

In their long-term prospective study into adulthood performed in 
Montreal, Weiss and Hechtman (1986) have tended to find somewhat 
lower risks for antisocial behavior and criminality than American inves-
tigators, even though risks are still elevated above those of comparison 
subjects. Furthermore, a small subgroup of their adult sample appears to 
evidence severe maladjustment and even suicidal ideation and attempts.1 

Whether differences in results across longitudinal studies are attribut-
able to divergent sampling methods, possible cohort effects, the role of 
different cultures, or other artifacts is presently indeterminate. 

Overall, ADHD is far from a benign disorder: It carries significant 
risk for antisocial outcomes and for continuing patterns of disinhibited 
behavior, cognitive dysfunction, and interpersonal difficulties. The clear 
majority of ADHD youngsters maintain full symptom patterns through 
mid-adolescence, with a substantial plurality persisting into young 
adulthood. Significant antisocial behavior plagues one fourth to one 
third or more of this population; indeed, a sizable subgroup is at risk for 
multiple disorders, including substance abuse, during late adolescent 
development. Yet symptomatic remission and even positive outcomes 
await a significant minority of ADHD youngsters as they mature. The 
key issues that remain involve understanding developmental pathways 
and elucidating key variables and processes that mediate outcome. 
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DEVELOPMENTAL PROGRESSIONS  
AND PREDICTORS OF OUTCOME  

Conceptual Issues 

Determining the causal processes leading to follow-up status is fraught 
with difficulty. For example, consider two hypothetical groups of young-
sters of the same social class, gender, ethnic background, and family 
composition who display equivalent levels of attention deficits and 
disinhibition at age 8. If such groups, 10 years later, diverge with respect 
such important variables as completion of school, maintenance of ADHD-
related symptomatology, social adjustment, or antisocial behavior, a 
logical goal would be to attempt to determine the preexisting variables 
separating the children at the initial assessment point. Assume that the 
first group, which displays the worse outcome picture, had been markedly 
more aggressive than the second at 8 years of age. The explanation could 
readily be proposed that their more negative outcome represented the 
persistence of the trait of aggression/antisociability. 

Yet many problems with such specification of predictive factors 
immediately ensue. A plausible rival explanation for this "persistent trait" 
model is that the former group has continued to experience a more dis-
cordant family environment across the 10-year time period (e.g., Barkley, 
Fischer, Edelbrock, & Smallish, 1990). If this were the case, the proxi-
mal causes of both the early aggression and the later maladjustment/an-
tisocial features could well be environmental in nature (see Lewis, 
1990, for further consideration of such issues). Looking even further 
back in time, however, may reveal that prior causal factors—such as anti-
social functioning in one or both parents—comprise "third variables" 
driving (a) the early disinhibition of the child, (b) the family dishar-
mony displayed at initial and follow-up assessments, and (c) the adoles-
cent display of antisocial behavior.2 In this scenario the familial 
"causation" may involve heritable factors as well as gene-environment 
correlations that unfold with development. In short, it should be ap-
parent that the search for predictive factors, like the exploration of 
etiologic agents (see Chapter 3), is fraught with interpretive difficulty. 

Before examining available evidence regarding the predictability of 
the natural history of ADHD in more depth, a brief glance at several key 
issues from the field of developmental psychopathology may be helpful 
(see Campbell, 1990, Lewis, 1990, and Rutter, 1989, for elaboration of 
these theoretical concerns). First, a major debate in developmental 
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psychology and developmental psychopathology relates to the con-
tinuity versus discontinuity of cognitive functioning, behavior patterns, 
and emotional development across the life span. The predominant view 
until recently has been that (a) early manifestations of externalizing 
behavior in the preschool years are transitory phenomena and that (b) 
ADHD-related symptomatology remits by adolescence (for reviews, see 
Barkley, 1990; Campbell, 1990). Thus, discontinuity was the prevailing 
view. Yet empirical evidence within the past 15 years supports con-
siderable continuity from preschool to middle childhood with respect 
to acting-out and disinhibited behavior (Campbell, 1990; Richman et al., 
1982).3 Furthermore, the above discussion on natural history yielded 
persuasive evidence with regard to the continuity of problem behavior 
for a majority of ADHD children through mid-adolescence. Thus, con-
tinuity in the domains under consideration is apparent for many children. 

By adulthood, however, general improvements in core problem domains 
restrict such continuity to a smaller subgroup. Furthermore, at the earliest 
stages of development, only limited evidence exists for the continuity 
of difficult temperament patterns during infancy into disinhibited be-
havior in subsequent years (Maziade, Cote, Bernier, Boutin, & Thivierge, 
1989). Thus, substantial discontinuity may pertain to these particular 
developmental transitions. Yet before continuity is ruled out altogether, 
recall the discussion in Chapter 1 of heterotypic continuity: For some 
individuals there may be strong consistency in developmental course, 
but the persisting trait may change form across time. In other words, 
perhaps the developmental changes across major life periods (e.g., from 
infancy to childhood or from adolescence to adulthood) are sufficiently 
salient that we should refocus our discussion on the predictability or 
coherence of behavior rather than its strict continuity (Sroufe, 1979). It 
may be possible to understand developmental change as following 
lawfully from key biological, psychological, and/or familial processes 
even though overt behavior patterns do not maintain consistent expres-
sion. Finally, a host of factors may act in concert to yield predictable or 
continuous development. As discussed in Chapter 4, biological and 
environmental interactions and transactional paths appear to be the rule 
for the unfolding of ADHD. 

With respect to the predictability of the course of ADHD, a second 
overarching issue relates to the types of pathways and trajectories that 
characterize development. For some processes, predictive paths may be 
direct, in that a variable at initial assessment exerts an independent 
influence on the outcome domain. Yet many causal processes may be 
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indirect, in that the primary influence of certain predictors is on mediat-
ing variables, which in turn influence the outcome of interest. As just 
one example, when Paternité and Loney (1980) examined the effects of 
social class and family climate on the aggressive behavior that often 
accompanies ADHD, the effects of SES were indirect: They were medi-
ated by their influence on family disharmony, which directly related to 
aggressive behavior. 

Another perspective on developmental persistence and causation 
comes from Caspi and Moffitt (in press), who distinguish cumulative 
from interactional continuity of behavior. In cumulative continuity, the 
effects of a variable of interest are not only indirect but cascading: A 
sequence of events triggered by the variable leads to the outcome of 
interest. Thus, as a hypothetical example regarding the predictability of 
later aggression from early inattention, attentional deficits in early child-
hood may trigger poor development of reading readiness skills, leading 
to frustration that fuels underachievement and acting-out behavior. No 
direct link between the early attention problems and the eventual school 
failure and antisociability would exist in this scenario; instead, the progres-
sion is cumulative. Interactional continuity, on the other hand, refers to 
the kinds of patterns in which certain behavioral tendencies generate 
social interactions that promote emotional or behavioral outcomes in 
the immediate interaction. For example, high rates of negative behavior 
(tantrums, irritability) may elicit ineffective caretaking, which itself 
promotes high rates of aggression. 

Such processes and terms are not mutually exclusive. Certain causal 
agents or predictors may exert effects that are both direct and indirect, 
cumulative and interactional. Early deficits in receptive and particularly 
in expressive language abilities have been implicated as a risk factor for 
subsequent ADHD (see Chapter 3). Such delays may operate distally 
and indirectly by shaping the child's eventual school failure, which may 
in turn lead to eventual exacerbation of attention problems and disin-
hibition. Such effects are cumulative, but language deficits may also 
exert more immediate interactional effects via parental frustration at 
communicating with an unresponsive child. Several different causal 
chains involving the same underlying variables may therefore operate 
simultaneously. 

For another example with pertinence to ADHD, Moffitt (1993) has 
noted that although neuropsychological deficits are associated with the 
display of aggressive conduct problems, the norm is for such neuro-
psychological processing deficits to improve with time. How, then, are 
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we to explain the escalating problems that characterize many youngsters 
with aggressive conduct disorder (which, as discussed in Chapter 4, is 
clearly linked with ADHD)? Moffitt (1993) believes that the causal effects 
of neuropsychological processing difficulties are distal and cumulative 
rather than direct. That is, these cognitive problems trigger school 
failure and demoralization—as well as poor parent-child bonding in the 
earliest years—which propel the child toward antisocial behavior in 
cumulative fashion, even though the neuropsychological processes them-
selves may be improving and are probably not immediate causes of 
aggressive actions. The overarching point is that causal processes are 
complex and interactive rather than easily specified and static. 

The Roles of Aggression and ADHD Symptomatology 
as Predictors of Subsequent Antisocial Behavior 

Although ADHD youngsters are at risk for a host of negative out-
comes, particular attention has been directed to their propensity for 
antisocial behavior and related substance abuse, in part because of the 
clear impairment engendered by such sequelae. In a synthetic review 
article, Lilienfeld and Waldman (1990) critically examined existing evi-
dence regarding the predictability of adult antisocial behavior patterns 
from childhood attention deficits and hyperactivity. Their conclusion was 
that, given the marked overlap in childhood between aggressive behavior 
patterns and ADHD per se (Hinshaw, 1987b), investigators must make a 
systematic attempt to tease apart such behavior patterns in predictive 
reports. Otherwise, sequelae of the childhood aggression and conduct 
disorder will mistakenly be attributed to the ADHD symptomatology. In the 
case of family history, for example—as discussed in Chapters 1 and 3— 
it is clear that the antisocial spectrum disorders once attributed to child-
hood hyperactivity are now known to pertain specifically to aggression 
and conduct disorder in youth (Lahey, Piacentini, et al., 1988; Schachar 
& Wachsmuth, 1990). 

In seminal research efforts for the field, Loney and colleagues have 
performed longitudinal research directly testing the predictive efficacy 
of childhood dimensions of "aggression" (combining features of overt 
acting out, covert antisocial behavior, and negative affect) versus "hy-
peractivity" (a composite of the core features of today's conception of 
ADHD) in predicting adolescent outcome in a sample of children with 
the former diagnosis of minimal brain dysfunction (Loney et al., 1981; 
see also Loney et al., 1983). Importantly, whereas the hyperactivity 
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dimension independently predicted adolescent achievement in school, 
it did not yield independent predictions of any behavior patterns. Ag-
gression, in fact, was the specific predictor of antisocial behavior, drug 
use patterns, and even hyperactivity itself at follow-up. Milich and 
Loney (1979) interpreted such findings in light of evidence that aggres-
sive behavior patterns are shaped in large part by discordant and coer-
cive parent-child interchange (Patterson, 1982), which may serve as the 
key determinants of prognosis. In recent follow-up analyses (Kramer, 
1993; Roberts, 1993), it was determined that such differential predict-
ability was maintained at follow-up into adulthood, with hyperactivity 
specifically predicting alcohol use but aggression independently presaging 
antisocial behavior and substance use disorders other than alcoholism. 

Given the strong evidence for (a) the persisting nature of aggression 
and antisocial behavior throughout childhood and adolescence (Loeber, 
1982) and (b) the linkages between ADHD and significant levels of 
aggression (Hinshaw, 1987b), only research designs that specifically 
yield separable dimensions or subgroups at initial assessment periods 
can hope to disentangle the nature of predictive relationships. On the 
basis of the findings of Loney and colleagues, as well as reappraisals of 
other outcomes in the field, many commentators today assign the greatest 
weight to childhood aggression regarding prediction of subsequent 
outcome (see Lilienfeld & Waldman, 1990). It must be remembered, in 
considering such a viewpoint, that measures of child aggression may 
serve as representations of a large number of child, family, and neigh-
borhood variables; aggressive behavior may be a proxy for such diverse 
processes as parental psychopathology, discordant and abusive parental 
practices, impoverished neighborhoods, or other predisposing fac-
tors (Barkley, 1990; Milich & Loney, 1979). Thus, as I have emphasized 
throughout, predictive paths are likely to be multifactorial (see also 
Ohman & Magnusson, 1987). 

Despite evidence for the predictability of key outcomes from early 
aggression, scrutiny of additional reports suggests strongly that dimen-
sions of inattention and impulsivity-hyperactivity may themselves have 
major roles in propelling a negative course. I now present more detailed 
consideration of this line of evidence. First, in an examination of 
predictors of antisocial behavior in the Cambridge Study for Delinquent 
Development that has been conducted in London, Farrington, Loeber, 
and Van Kämmen (1990) discovered that a behavioral cluster they termed 
hyperactive-impulsive-attention problem (HIA), assessed at 8 to 10 years 
of age, predicted self-reported and official criminality in adolescence 
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and young adulthood independently of child aggression. For most 
outcomes, the effects of HIA behaviors and aggression were additive. 
Crucially, for the important outcome of chronic offending by age 25 
(denoted by six or more offenses), the prediction from early HIA was 
nearly as strong as that from early aggression, and no interactive effects 
were yielded. Thus, independent effects of ADHD-spectrum behaviors 
to important antisocial outcomes were discerned. 

Similarly, albeit with a different age range and different operationaliza-
tionof key variables, Magnusson (1987) discovered that a teacher-rated 
index of early-adolescent "motor restlessness" exerted stronger associ-
ations with criminality 15 years later than did teacher-appraised "ag-
gression," with effects of the joint predictors additive in nature. Such 
single-item predictors cannot be mistaken, however, for syndromal 
ADHD or conduct disorder. 

In an elegant investigation that also made use of dimensional predic-
tors, Moffitt ( 1990) studied the predictability of early- and mid-adolescent 
antisocial behavior from preschool and grade-school indices of aggres-
sion and attention deficits/hyperactivity. Briefly, even with statistical 
control of age-5 aggression, early elementary ADHD symptomatology 
predicted the adolescent outcomes. Furthermore, indicating the com-
plexity and interactive nature of causal pathways, the early attention 
problems/hyperactivity revealed statistical interactions with both low 
verbal IQ and family adversity in predicting adolescent antisocial be-
havior. In other words, the effects of ADHD symptoms on adolescent 
antisocial behavior were qualified by intraindividual and environmental 
variables, such that low IQ and significant family adversity enhanced 
the risk posed by the inattentive, impulsive, and hyperactive behavioral 
problems. Neuropsychological deficits in childhood may also enter into 
the predictive equation (Moffitt & Silva, 1988), such that the overlap 
of early attention deficits/hyperactivity with neuropsychological process-
ing difficulties are highly related to the persistence of antisocial be-
havior patterns. 

In short, despite the known persistence of the trait of aggression/ 
antisocial behavior, dimensions of inattention and disinhibition in child-
hood produce independent risk for adolescent antisociability. Further-
more, ADHD-related behaviors appear to interact dynamically with 
cognitive and family-level processes to exacerbate the risk for the main-
tenance or intensification of severe externalizing behavior. 

The investigations under discussion employed dimensional scores of 
inattentive/hyperactive behaviors as predictor measures. Even though 
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such dimensions predicted subsequent antisocial behavior independ-
ently of dimensions of early aggressive behavior, it would also be helpful 
to compare the longitudinal course of subgroups of ADHD youngsters 
derived on the basis of presence or absence of significant levels of 
childhood aggression. Pertinent investigations must contend with an 
important conceptual and méthodologie issue, namely the developmen-
tal sensitivity of the measures of child externalizing behavior. For 
example, in the above-cited report of Mannuzza, Klein, Bonagura, et al. 
(1991), the authors contended that ADHD in the absence of aggressive 
conduct problems predicts later antisociability, in that only one child in 
the sample (which had a mean age of 7.3 years) had been diagnosed with 
conduct disorder (CD) during childhood. Yet the severity of the con-
stituent behaviors involved in the criteria for CD make it extremely 
difficult for a young child to qualify for such a diagnosis; utilizing this 
category as the index of early aggression may well miss the presence of 
more developmentally relevant indicators. Loeber, Lahey, and Thomas 
(1991) argue that oppositional-defiant disorder (ODD), which entails 
high levels of defiance, anger, and irritability, is such a precursor to later 
CD in many youth. Although the validity of ODD is hotly debated, the 
pertinent point is that indicators of the construct of aggression and con-
duct problems must be developmentally attuned in order to ascertain 
their independence from or linkages with ADHD symptomatology regard-
ing the ability to predict important long-term outcomes. 

A Subgroup With Early Onset 

Resolution of the findings from the above-cited investigations is 
problematic. On the one hand, early aggression appears to be quite stable; 
its comorbidity with ADHD may explain the development of antisocial 
behavior in selected youngsters. Yet the independent predictability of 
delinquent and antisocial outcomes from early ADHD-spectrum be-
haviors has also been established. How can such results be rectified? 

Our research strategies in the field are typically variable centered, 
meaning that we examine dimensions of behavior for consistency over 
time or for their ability to predict other outcomes. Yet by failing to pay 
appropriate attention to (a) developmental processes and (b) the exist-
ence of discrete subgroups, our focus on dimensions and/or variables 
may miss the operation of different developmental trajectories in im-
portant subpopulations. This line of reasoning has recently been applied 
to delinquent and antisocial behavior by Moffitt (in press), who has 
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discerned two fundamentally divergent categories of delinquent adoles-
cents. By far the most common group (termed "adolescence-limited") 
displays noteworthy criminal activity that arises for the first time in 
early to mid-adolescence, featuring a preponderance of nonaggressive 
(covert) actions that typically desist by late adolescence. Importantly, 
girls and boys display nearly equal rates of such adolescence-limited 
delinquency, which is not associated with preexisting cognitive or 
behavioral deficits. 

On the other hand, a much smaller group of "life-course-persistent" 
antisocial youth are overwhelmingly male and display overt aggression 
in adolescence. Such youth typically display markedly defiant and 
aggressive behavior from an early age; an alternate name for this group 
could be "early onset" (Hinshaw et al., 1993). Critically, the histories 
of such adolescents are also marked by (a) cognitive/neuropsychologi-
cal dysfunction, particularly in the verbal sphere; (b) extreme family 
disharmony; and (c) attention deficits/hyperactivity. 

From a cross-sectional perspective, the covert antisocial actions of 
adolescence-limited youth appear similar to those of the life-course-
persistent group, in that severity levels are comparable. Thus, unless the 
subgroups are discerned on the basis of age of onset and key develop-
mental features—particularly, histories of attention deficits and hyper-
activity—essential information will be lost by lumping together all 
antisocial behavior (Moffitt, in press). Childhood diagnostic categories 
must therefore begin to incorporate developmental features rather than 
reflecting static entities at a purely descriptive level (see Hinshaw et al., 
1993). 

The clear role of early attention problems and disinhibition in the 
genesis of the life-course-persistent group is pertinent to the ongoing 
discussion regarding the predictive validity of ADHD symptomatology. 
For children diagnosed with ADHD, the concurrent presence of verbal 
deficits, neuropsychological dysfunction, and poor family management 
practices may combine to promote an increasingly antisocial trajectory. 
As noted earlier, it is the interaction and active transaction among such 
risk factors that appears to predict the later expression of severely anti-
social functioning (Hinshaw, in press). Investigators of ADHD and of 
developmental psychopathology in general must incorporate processes 
as diverse as neuropsychology, family relations, school climate, peer 
relations, and behavioral disinhibition to fully explore developmental 
progressions. 
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ADHD and Underachievement in Predicting Long-Term Outcome 

Academic failure clearly incurs major consequences in our achieve-
ment-oriented society.4 For many years investigators have noted an 
association between academic underachievement and externalizing be-
havior in childhood and adolescence, with the predominant theories 
implicating (a) poor achievement as a cause or predictor of later aggres-
sion or (b) early aggressive behavior as causal of subsequent school 
failure. In a recent review of the evidence regarding such unidirectional 
hypotheses (Hinshaw, 1992b), I emphasized that attention deficits and 
hyperactivity are directly implicated in such causal chains. In the following 
summation of the evidence for developmental progressions involving 
ADHD and underachievement, I emphasize the central role of attention 
problems and disinhibition in mediating long-term outcome and the 
complexity of developmental pathways in the field. 

First, scrutiny of available data regarding linkages between under-
achievement and externalizing behavior reveals that the specific as-
sociation, in childhood, pertains to attention deficits/hyperactivity rather 
than aggression or conduct disorder, again highlighting the importance 
of separating these subdomains of externalizing behavior. An exemplary 
study in this regard was performed by Frick et al. (1991), who found 
that the apparent covariation between CD and underachievement in a 
clinic sample was entirely accounted for by the association between CD 
and ADHD; only the latter showed an independent association with 
learning disabilities. By adolescence, however, a considerable data base 
supports the linkage between antisocial behavior and delinquency, on 
the one hand, and a variety of indices of underachievement and school 
failure, on the other. Attention deficits and hyperactivity may therefore 
be implicated in the progression to the adolescent association between 
acting-out behavior and academic deficiencies. 

How do ADHD-related symptoms play a role in the subsequent link 
between antisocial activity and school failure? Several themes emerge 
from analysis of prospective investigations. First, overarching theories 
attempting to account for the interrelationships among ADHD, under-
achievement, and later antisocial actions across all children are likely 
to be misguided. Specifically, the global unidirectional models (i.e., 
early underachievement predicts later externalizing behavior; early display 
of disruptive behavior interferes with learning) have received sparse 
empirical support. Although it is often the case that cognitive and learning 
problems in elementary school predict subsequent acting-out behavior, 
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this relationship typically disappears once the early link between learn-
ing problems and attention deficits/hyperactivity is controlled. In other 
words, the confounded nature of the domains of interest during prelimi-
nary assessment periods clouds the longitudinal predictability of one 
domain from the other. 

Furthermore, early signs of externalizing behavior and cognitive readi-
ness problems appear to be associated during preschool years. The 
presence of such a relationship before the start of formal schooling 
suggests strongly that one or more "third variables" underlie the overlap 
between achievement and externalizing behavior that unfolds with 
development. One potential candidate involves early deficits in lan-
guage, which appear to predict both subsequent ADHD and learning 
problems (Hinshaw, 1992b). Even further back in the causal chain, neuro-
developmental delays could predict, in certain subgroups, both delayed 
language and the eventual presence of both behavioral disinhibition and 
underachievement. In addition, as explicated by Richman et al. (1982), 
family dysfunction appears to interact with early language difficulties 
in shaping risk for behavioral and learning problems. In short, causal 
pathways related to ADHD and its natural history are not likely to be 
direct or univariate. 

Distinct types of developmental progression from underachievement 
and externalizing behavior to more frank antisocial outcomes are likely 
to characterize different subgroups of youngsters. In other words, the 
field may be misled by seeking grand predictive models when qualita-
tively different processes operate for different subtypes. For example, 
Maughan, Gray, and Rutter (1985) discovered that, among a group of 
learning-disabled 10-year-olds with no signs of contemporaneous ag-
gression or antisocial behavior, a minority developed antisocial be-
havior patterns by follow-up in adolescence. For this group, at least, the 
frustrations accruing to deficient school performance may have fueled 
resentment and demoralization, which, in turn, propelled exposure to 
deviant peer groups and antisocial activities. For other subgroups, how-
ever, comorbidity between adolescent underachievement and acting-out 
behavior may stem from a history of ADHD and neuropsychological 
difficulties (Moffitt & Silva, 1988). To reiterate a common theme of this 
book, different developmental trajectories appear to characterize diverging 
subgroups. The chief assertion of this section is that attentional 
deficits and hyperactivity are closely tied to cognitive problems, learn-
ing deficiencies, and underachievement; such links are likely to fuel the 
further development of antisocial behavior in a number of children. 
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WHICH FACTORS RELIABLY PREDICT LONG-TERM  
OUTCOME IN CHILDREN WITH ADHD?  

The previous discussion has probed the complex relationships that 
pertain to the role of early attention deficits/hyperactivity in shaping 
antisocial behavior and underachievement. Within samples of ADHD 
youngsters per se, a simpler question involves ascertaining the factors 
that appear to predict either deficient or positive long-term outcome. 
Despite several attempts to yield answers, clear solutions have evaded 
investigators. 

Several méthodologie issues pertain to understanding such predictive 
relationships. First, with a large number of potential antecedent variables 
(compounded by a relative paucity of available subjects in prospective 
investigations), maintaining acceptable levels of statistical rigor is 
problematic. Second, models that can account for interactions among 
predictor variables—potentially elucidating critical causal mechanisms 
that join intraindividual, familial, and systems factors—are rare in the 
field (for an exception, see Moffitt, 1990). Third, because empirical 
predictions capitalize on chance associations in a given data set, any 
predictive relationships that are found require cross-validation, ideally 
in a new sample. 

Regarding specific data, the prospective reports of Loney et al. 
(1983), Weiss and Hechtman (1986), and Mannuzza, Gittelman, König, 
and Giampino (1990) all yielded several predictive relationships be-
tween early-assessed variables and later outcomes in their samples of 
youngsters with ADHD (or earlier diagnostic categories corresponding 
to ADHD). Univariate relations found by Loney et al. (1983) between 
family size and IQ, and between family size and antisocial behavior, 
have not, however, been replicated. Furthermore, the significant as-
sociations between some of the predictors and outcomes in Weiss and 
Hechtman (1986) emerged from a large number of univariate correla-
tions; cross-validation is essential. Indeed, without cross-validation 
strategies, any relationships that emerge between baseline and outcome 
variables may be spurious, capitalizing on chance relationships within 
the sample. 

Mannuzza et al. (1990) made an explicit attempt to cross-validate 
their predictions of adolescent outcome in ADHD youngsters via statis-
tical jackknife procedures. (These techniques simulate the presence of 
an independent sample for validation.) The results of this laudable 
effort, however, revealed that none of the initial predictors held up when 
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the statistical validation procedure was applied. In other words, al-
though statistically significant, the predictive relationships were suffi-
ciently tenuous that they did not replicate. Given the wide variability in 
the adolescent and adult outcomes of youngsters with ADHD, robust 
predictions would be of extreme value both theoretically and clinically; 
the field awaits sufficient sample sizes and sufficiently astute metho-
dologies to ascertain replicable predictions. 

SUMMARY 

The natural history of ADHD is plagued by risk for continuing 
symptomatology related to attention deficits and hyperactivity as well 
as for cognitive deficits, antisocial behavior, and in some cases substance 
abuse. Yet a sizable number of ADHD youth go on to develop positive 
outcomes; variability at follow-up status is quite large. Although aggres-
sion in childhood may be a more specific predictor of later antisoci-
ability and substance abuse than is ADHD-related symptomatology 
per se, attention deficits/hyperactivity independently predict key out-
comes in a number of cases, with complex chains of disinhibitory 
behavior, adverse family circumstance, and diminished cognitive per-
formance combining to enhance risk. Also, learning deficits are as-
sociated with ADHD in childhood, and this combination is particularly 
likely to presage the later link between delinquency/antisocial behavior 
and school failure in adolescence. Unfortunately, robust predictors of 
long-term follow-up status of ADHD children have evaded detection, 
particularly because of the failures to replicate promising variables 
when cross-validation is attempted. Overall, ascertaining processes 
specific to subgroups may be more pertinent to the goal of predicting 
and explaining status at follow-up than are overarching predictions 
across the entire range of youngsters with ADHD. 

NOTES 

1. Another provocative finding from their extensive longitudinal investigation is that 
the hyperactive youngsters tended to perform better once they left school and entered the 
job market. The interpretation is that the less rigorous structure of most jobs, in com-
parison with the roteness of secondary school, promotes lower rates of symptom expres-
sion. Such a perspective again reflects the importance of maintaining a social ecological 
perspective with regard to the expression of attention deficits and hyperactivity (Whalen 
& Henker, 1980). 
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2. Indeed, Lahey, Hartdagen, et al. ( 1988) showed that, in a clinic sample of boys with 
conduct disorder (CD), the effects of parental divorce on CD status were no longer 
significant once antisocial personality disorder in the fathers was controlled. Similarly, 
Frick et al. (1992) found a relationship between interview-disclosed patterns of poor 
family management styles and the CD status of the sons; but this effect dissipated when 
antisocial patterns in the fathers were statistically controlled. In short, the effects of 
parental antisociability are powerful predictors of aggression and CD in childhood, 
outweighing other important familial variables. 

3. Campbell (1990) has summarized her extensive longitudinal research program on 
3- and 4-year-olds who display significant levels of disinhibition and hyperactivity. 
Approximately half of these youngsters show continuity by age 9, in the form of the 
meeting of full clinical criteria for ADHD. The two strongest factors in predicting later 
ADHD from preschool-aged difficulties are (a) the severity of the initial presenting 
problems and (b) coercive mother-child interactional style during early assessments (see 
Campbell & Ewing, 1990). Richman et al. (1982) present another compelling case for 
continuity; their data reveal the interactive roles of family disharmony, cognitive and 
language delays, and neighborhood factors in maintaining the persistence of early problem 
behavior. Clearly, severe levels of ADHD-related problems in the preschool years are not 
transitory problems for many children. 

4. Many concepts and terms can be invoked to describe school failure and academic 
underachievement. Some variables, like retention and placement in special education 
classes, appear to reflect problem behavior as much as they denote learning problems per 
se (Hinshaw, 1992b). Regarding mastery of academic material, low achievement in 
school—for whatever causes, including subaverage intellectual abilities—can be distin-
guished from what are termed specific learning disabilities, which involve deficiencies in 
academic performance that are not accounted for by lowered intelligence. The importance 
of distinguishing IQ-discrepant underachievement from globally low achievement has 
been debated for decades (Rutter & Yule, 1975); for theoretical and practical reasons, it 
is important to consider both types of learning inefficiency in relation to problem behavior. 
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INTERVENTION STRATEGIES  

Intervention for children with attention deficits and hyperactivity en-
compasses polar opposites. For example, the field has witnessed, over 
the years, both excellent science and fervent political beliefs, with each 
vying for center stage in the public eye. In addition, treatment issues have 
engendered both consensus and controversy, as exemplified by the strong 
evidence for short-term benefits from major treatments as well as the 
contentious debates regarding pharmacologie interventions, in particular. 
Furthermore, both investigators and the public appear to vacillate between 
optimism and pessimism regarding the success of various intervention 
strategies. Charting a course through the disparate findings, conceptual 
problems, méthodologie issues, and policy implications related to inter-
vention for ADHD is a difficult task. 

Several points of perspective may help to frame treatment-related 
issues. First, no other child disorder has had as much controlled research 
performed regarding treatment. Clear evidence exists for clinically sig-
nificant short-term benefits from established interventions—stimulant 
medication and behavioral procedures—for a majority of youngsters 
with ADHD. Although these treatments exhibit marked effectiveness, 
the quality with which such strategies are implemented and evaluated 
in clinical practice is often inadequate, and success rates are not univer-
sal. Too often, in fact, treatment options appear to begin and end with 
single interventions delivered in isolation and without adequate monitor-
ing of efficacy. Because combinations of efficacious treatments are 
receiving increased attention as the preferred intervention strategy for 
this disorder (Pelham & Hinshaw, 1992), I highlight here the practical, 
méthodologie, and conceptual problems related to implementing and 
evaluating combined interventions. 

Second, the use of medications to manage a behavioral disorder con-
tinues to generate heated debate. The often vehement opinions voiced 
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in the media and by various advocacy groups have served to polarize 
opinion, sometimes precluding rational discourse about research agen-
das and policy implications. Most recently, the Church of Scientology-
sponsored Citizen's Commission on Human Rights mounted a vociferous 
campaign in the late 1980s against stimulant medications, particularly 
methylphenidate (Ritalin) (see Barkley, 1990; Cowart, 1988). Further-
more because misinformation abounds about available types of interven-
tion, families are prone to gravitate towards a host of nonvalidated 
treatments, which continue to proliferate for children with ADHD. 
Carefully designed treatment studies and wide dissemination of perti-
nent information to parents, educators, and primary care professionals 
appear to be the antidotes to unwarranted assertions and false claims. 

Perhaps the key issue for the field is that despite clear short-term 
success for validated interventions, long-term efficacy remains elusive. 
Indeed, a marked disparity exists between the short-range effectiveness 
of both pharmacologie and behavioral treatments and their apparent 
lack of benefit for altering the course of the disorder. The persisting and 
often escalating difficulties displayed by ADHD children in domains 
that are predictive of long-range functioning demand the development 
of interventions that target such key areas as control of aggression, peer 
relationships, and academic achievement. Whether long-term interven-
tion strategies directed toward such central areas of functioning can 
alter the course of the disorder is, at present, indeterminate. 

The chief goals for this chapter are to highlight the benefits and draw-
backs of interventions in current use and to discuss the knowledge gaps 
that prevent promotion of long-term change. To organize the voluminous 
information that the field has accumulated with respect to intervention, 
I first address, in concise fashion, underlying theoretical issues regard-
ing choice of treatment strategies. I then consider, in turn, pharma-
cologie and behavioral treatments, focusing on both the domains in 
which benefits have been documented and areas of limitation for each 
modality. Space limitations permit only cursory coverage of alternative 
interventions (dietary, biofeedback, expressive therapy) that are fre-
quently used. Finally, I move to consideration of treatment combina-
tions, closing with discussion of current planning for a collaborative, 
multisite intervention trial sponsored by the National Institute of Mental 
Health, which aims to systematically evaluate intensive, long-term 
treatment treatments for ADHD children and their families. 
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CONCEPTUAL UNDERPINNINGS  
OF TREATMENT  

A crucial issue pertains to the theoretical basis for our choice of 
interventions. If the field could base its treatment procedures on validated 
conceptions regarding important mechanisms that underlie symptom 
display and functional impairment, intervention efforts would have a 
greater likelihood of effecting change that would generalize across 
settings and persist over time. Our interventions, in this scenario, would 
be curative or restorative rather than simply palliative or symptom 
focused. Yet given the lack of consensus as to the underlying nature of 
ADHD (see Chapter 3), it may come as no surprise that the field's current 
treatment strategies lack a coherent conceptual base. 

It might be argued that this state of affairs is not as pessimistic as it 
may sound. Recall from Chapter 3 that effective treatment strategies 
need not be directed towards primary causes of a condition (if these are, 
indeed, even known). For example, as noted earlier, effective treatment 
of the genetic disorder PKU may be exclusively dietary; in addition, 
cognitive therapy for depression can be quite successful, even though 
maladaptive cognitions do not appear to be causal of depressive episodes. 
It may be possible, in terms of this line of thinking, to aim interventions 
directly at symptom patterns, with the hope of alleviating disruptive 
behavioral processes and of preventing further escalation into a more 
negative course. 

At a minimum, however, it would be crucial to know which problem 
areas are most related to the development of continuing dysfunction, 
because these should become primary intervention targets. Thus inves-
tigators must be keenly aware of developmental progressions and must 
strive to direct treatments toward the problem domains that truly relate 
to poor prognosis. At a deeper level, treatment directed towards theoret-
ically and empirically established underlying mechanisms, even if these 
are not primary causes, should yield gains that are more fundamental 
and persistent. In the area of interpersonal and peer difficulties, for ex-
ample, a key question pertains to the presence of underlying skill deficits 
in children with ADHD. If children with attention problems and hyper-
activity do not actually display deficits in the processing of social 
information or in basic social skills (see Chapter 3), then the types of 
intervention under the rubric of "social skills training" would appear to 
be misguided (see Hinshaw, 1992c; Whalen & Henker, 1992). Teaching 
already-learned skills might not address these children's well-established 
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difficulties in skill performance, which may relate to motivational or 
self-regulatory processes; intervention should perhaps focus on altering 
social agendas and on concentrated rehearsal of skills under increasing-
ly realistic situational parameters. 

From a broader perspective, most of the treatments in existence for 
ADHD are evaluated in an acute fashion, over periods of weeks or months. 
The assumption is that such short-term "doses" of intervention should 
be able to alter functioning, even when the treatments are terminated. 
If, however, the accurate model of ADHD and of other externalizing 
disorders is one of chronic disabilities (Barkley, 1987; Kazdin, 1987), 
then the field should not expect any short-term, acute treatments, even 
those with impressive benefits, to yield long-term gains. No one would 
expect that several months of insulin treatment would be sufficient 
to eradicate diabetes. Our intervention strategies for ADHD require far 
longer time spans than are currently investigated or practiced. 

Despite the potential for empirical justification of some components 
of treatment packages, the lack of a theoretical basis for current inter-
ventions is still a troubling issue (R. Barkley, personal communication, 
February, 1993). Although post hoc justifications for the major, validated 
treatments abound—for example, stimulants affect the key neurotransmit-
ter systems implicated in the psychopathology of ADHD; behavioral 
interventions aim to modify the contingencies of a child with faulty 
responsivity to reward or to normalize coercive family functioning that 
may promote aggressive behavior—the field's lack of certainty regard-
ing the nature of attention deficits and hyperactivity precludes any real 
theoretical justification for treatments in use. In addition, many treatment 
strategies that are widely used (e.g., dietary or allergy-related interven-
tions) appear to be predicated on unwarranted theoretical notions (e.g., 
McGee et al., 1993). Whereas there may be small consolation in know-
ing that the same state of affairs—lack of theoretical basis for major 
treatments, faulty underlying assumptions for alternatives, lack of con-
nection between short- and long-term outcomes—pertains to nearly 
every other child and adult behavioral or mental disorder currently under 
investigation, clearer understanding of the nature of attention deficits 
and hyperactivity should yield crucial perspectives on intervention that 
will guide our search for durable treatment strategies.1 
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PHARMACOLOGIC INTERVENTION FOR ADHD 

Overview of Stimulant Medications 

The use of stimulant medications to treat behavior disorders in children 
dates to the 1930s, when Bradley (1937) used Benzedrine for youngsters 
attending a residential treatment facility. The observations were that this 
stimulant enhanced the motivation and effort of the treated children, 
whose problems appear to have included a wide range of disorders 
including but not limited to what today would be termed ADHD. Even 
in this early research, important benefits on achievement and aggressive 
behavior were noted, although méthodologie standards were not high 
(see Hinshaw, 1991, for a review). It was not until the 1950s and 1960s, 
when the stimulant methylphenidate (MPH) was synthesized and when 
narrower notions of hyperkinesis and hyperactivity were replacing 
theories of minimal brain dysfunction, that stimulants received both 
closer empirical scrutiny and wider clinical use. 

Scores of controlled investigations in the past 30 years have docu-
mented the benefits of stimulant medications on the core symptomatol-
ogy and related difficulties of ADHD. With these medications, most 
youngsters sustain attention better in class, comply more readily with 
teacher and parent requests, display better organization, show less impul-
sivity in behavioral response, and exhibit less motoric movement (for 
systematic reviews of the history and efficacy of stimulants, see Barkley, 
1990;Gadow, 1992; Greenhill & Osman, 1991; and Ross & Ross, 1982, 
to name several).2 Although MPH has received, by far, the most research 
attention, recent evidence strongly suggests that the benefits of dextro-
amphetamine (DEX) may have been overlooked, given suggestive evi-
dence that a significant percentage of youngsters show a favorable 
response to this stimulant and not to MPH (Elia, Borcherding, Rapoport, 
& Keysor, 1991). Largely because of the predominantly positive find-
ings regarding stimulant effects, and also because of aggressive market-
ing by manufacturers, stimulant treatment is relatively widespread in 
the United States, although wide temporal and geographic fluctuations 
in prevalence rates for stimulant prescriptions are known to occur. 

Indeed the systematic data of Safer and Krager (1988) indicate that, 
in Baltimore County, Maryland, nearly 90% of youngsters diagnosed with 
ADHD have received stimulants at some point during childhood, com-
prising over 6% of the school-aged population. In some locales, overly 
inclusive diagnostic criteria and poor assessment practices, as well as 
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overzealous physicians or schools, can lead to inappropriately high utiliza-
tion rates. The more restrictive diagnostic criteria in DSM-IV, stipulat-
ing significant levels of long-standing attention problems and/or disin-
hibition both at home and school, may facilitate appropriate caution in 
making a diagnosis and in prescribing pharmacologie intervention. 
Furthermore, because the use of medications to engender behavioral com-
pliance may be particularly inappropriate unless benefits in key domains 
of developmental significance (e.g., control of aggression, peer relation-
ships, and academic performance) are also facilitated, I pay particular 
attention to medication effects on such domains. 

In attempting to provide a concise yet coherent perspective on key 
issues surrounding stimulant intervention, I address, in the following 
sections, (a) facts about the time course of stimulant treatment, (b) short-
and long-term effects of these medications, (c) side effects, and (d) alter-
native pharmacologie agents. My aim is to document the clear benefits 
as well as potential limitations of medication interventions while setting 
the stage for consideration of alternative and adjunctive interventions. 

Time-Course of Stimulant Actions 

Although they may seem of peripheral importance, the time-response 
properties of stimulant medications have intriguing parallels with those 
of behavioral interventions as well as direct implications for clinical 
efficacy. The most widely used stimulant medications, MPH and DEX, 
have half-lives that are quite short. MPH's half-life is approximately 
3.5 hours, with somewhat longer periods for dextroamphetamine. Clini-
cally, the child must therefore receive both a morning and a noon dose 
in order to be actively medicated during school hours; even then, effects 
of the medication will typically have worn off by late afternoon. Sus-
tained release preparations of these stimulants (Ritalin-SR, Dexedrine 
spansules) are often prescribed to avoid the noon dosing regimen (e.g., 
Fitzpatrick, Klorman, Brumaghim, & Borgstedt, 1992), and the chief 
rationale for using the alternate stimulant agent pemoline is its longer 
half-life, requiring one dose per day. 

Why is the information regarding time course important? First and 
foremost, there is no evidence that the behavioral improvements that 
pertain to medicated periods persist once the active pharmacologie 
ingredients have dissipated. Thus benefits from time on medication are 
extremely short-lived. Also, as noted above, the medications have typically 
worn off by late afternoon, but because of side effects related to eating 
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and sleeping patterns (see below), the medications are not often prescribed 
for evening hours. Furthermore, weekend usage is not always indicated. 
Thus medications are likely to have worn off by the very times that are 
critical for the child's social interactions with parents and peers. Whereas 
the short duration of stimulant effects is helpful for acute crossover 
investigations, it is an issue of major clinical concern. 

Clinical Benefits of 
Stimulant Treatment 

As noted above, the stimulants currently in use for ADHD provide 
benefit for core symptoms in a clear majority of treated youngsters, with 
positive response rates estimated to range from 60% to 90%.3 In labor-
atory and clinic investigations as well as observational studies, important 
improvements in attention and impulse control and reduction of over-
activity have been documented. A central question, however, is whether 
stimulants effect improvement in those domains related to long-term 
course. First, stimulants not only reduce generally noncompliant and 
disruptive behavior but also effect reductions in aggression, with levels 
of physically and verbally aggressive behavior during active medication 
periods reduced to the normal range (see review in Hinshaw, 1991). 
Importantly, such benefits do not typically come at the expense of gen-
eral reduction of social interaction, attesting to the specificity of the 
stimulant effects.4 Furthermore, recent evidence also suggests that stimu-
lants decrease important covert antisocial behaviors like stealing and 
property destruction (Hinshaw, Heller, & McHale, 1992; see Figure 6.1). 
Recall, however, that severe aggression and antisocial behavior are 
typically embedded in complex networks of familial and neighborhood 
influences; pharmacologie treatments alone, which are directed solely 
towards individual behavior change, are not likely to alter the course of 
antisocial activity in children with comorbid ADHD and aggressive 
behavior unless concentrated intervention is directed towards systemic 
factors. Thus multimodal intervention strategies are indicated (see sub-
sequent section). 

Despite the importance of aggression in mediating peer rejection 
(Erhardt & Hinshaw, 1993), reductions in aggressive behavior may not 
necessarily lead to normalization of the peer status of ADHD children. 
That is, although medication does lead to significant improvement in 
sociometric status, gains are typically not of sufficient magnitude to bring 
peer appraisal into the normal range (Whalen et al., 1989). Given the 
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Figure 6.1. Laboratory Stealing and Cheating Scores by Medication (0.3 mg/kg 
MPH) Order and by Day 
SOURCE: Hinshaw, S. P., Heller, T., & McHale, J. P. (1992). Covert antisocial behavior in boys with 
attention-deficit hyperactivity disorder: External validation and effects of methylphenidate. Journal of 
Consulting and Clinical Psychology, 60, p. 279. Copyright 1992 by the American Psychological 
Association. Reprinted by permission. 

central importance of acceptance by agemates as a predictor of long-
term functioning (see Chapter 1 ), such results should temper enthusiasm 
for medications as a sole intervention. Adjunctive interventions may 
be of particular importance for enhancing social performance and peer 
relationships (Hinshaw, 1992c). 

Considerable controversy has been generated with respect to the effects 
of stimulant medications on academic performance. Because medica-
tion rarely leads to improvements in actual achievement test scores, this 
treatment modality has been criticized as fostering improved behavior 
at the expense of actual gains in learning (O'Leary, 1980). In the classic 
report of Sprague and Sleator (1977), the stimulant dosage (1.0 mg/kg 
MPH) that optimally facilitated behavioral improvement did not lead to 
any gains relative to placebo regarding a laboratory memory task; 
the low dosage that enhanced memory performance produced only slight 
behavioral improvement. Investigations of cognitive and academic 
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performance, however, contain a host of méthodologie problems, in-
cluding inadequately sensitive dependent measures, improper medica-
tion dosage levels, and the restricted time course of stimulant actions 
(Pelham, 1986). More recent investigations, in fact, reveal linear dose 
response curves for social behavior and a variety of indices of academic 
performance and learning through moderate dosage levels (see Pelham, 
Bender, Caddell, Booth, & Moorer, 1985). Thus even though achievement 
scores themselves may be resistant to change in all but extremely lengthy 
trials, such important outcomes as accuracy of daily academic work are 
fostered with medication. Furthermore, stimulant effects on problem solv-
ing and academic performance are not limited to rote, tedious tasks but 
pertain also to complex problem solving (e.g., Douglas, Barr, Amin, 
O'Neill, & Britton, 1988). Indeed medication effects on achievement 
appear clinically significant in some instances (Kupietz, Winsberg, 
Richardson, Maitinsky, & Mendell, 1988). 

In recent reports, however, Rapport, DuPaul, and Denny (1993) and 
Swanson, Cantwell, Lerner, McBurnett, and Hanna (1991) have again 
shown that, for many children, "cognitive toxicity" with respect to learning 
or achievement may appear at the same dosages that facilitate behavioral 
improvement. Measures of actual academic performance are therefore 
crucial adjuncts to medication assessments; theoretically, the field must 
continue to grapple with some apparent dissociation of behavioral and 
cognitive effects of stimulants. 

In short, stimulant medications effect important, short-term gains not 
only in the core symptomatology of ADHD but in such critical areas as 
aggression and antisocial behavior, where normalization of behavior is 
likely; peer standing, for which effects appear to be of smaller magni-
tude, lacking clinical significance; and a number of measures of academic 
performance, short of actual gains in achievement test scores. Research 
in recent years has broadened the spectrum of domains in which positive 
medication effects are found (e.g., medication enhances motivation and 
persistence in the face of failure; Milich, Carlson, Pelham, & Licht, 1991). 
Furthermore, individual differences in medication response cannot be 
overstated. 

For most youngsters, however, medication treatments fail to produce 
clinically sufficient benefits across the child's core target problems 
(Pelham & Hinshaw, 1992).5 Perhaps most important of all, there is no 
evidence to date that stimulants alter the course of children with ADHD, 
even those who appear to be successfully treated in childhood (e.g., 
Weiss & Hechtman, 1986). Despite some domains of long-term benefit, 
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discontinuity between short-range gains and fundamental long-term im-
provement is apparent. This key issue of long-term efficacy bears further 
examination. First, for a host of practical and ethical reasons, no study 
(as of yet) has randomly assigned ADHD children to long-term regimens 
of medication versus placebo. All negative long-term results to date are 
therefore generated from quasi-experiments, and inferences should 
be made with caution. It is conceivable, for example, that medicated young-
sters display more severe initial symptomatology than those not selected 
for treatment, a clear confounding factor. 

Second, in the long-term reports that have emerged, compliance with 
medication regimens is unknown; in short-term studies, adherence rates 
are disappointingly low (Firestone, 1982). Third, as indicated earlier, if 
ADHD is a chronic disorder and if medication effects are extremely 
short-lived, benefits of stimulant treatment delivered even across several 
years in childhood may not alter prognosis. In other words, effective 
interventions (pharmacologie or psychosocial) may require far longer 
trials than are typically performed; the field may need to reexamine the 
"acute disorder" model upon which most childhood services are delivered 
(Kazdin, 1987).6 

Side Effects 

Stimulants tend to suppress appetite, and they may also disrupt sleep 
patterns. Along with headaches and stomachaches, these side effects are 
the most commonly reported during trials of stimulants for children with 
ADHD (Barkley, McMurray, Edelbrock, & Robbins, 1990). In addition, 
stimulants accelerate heart rate by several beats per minute; but long-term 
cardiovascular effects have not been noted. As with all other response 
domains, side effects show great individual variability, and few are of 
sufficient severity to warrant discontinuation of medication. Further-
more, the study of Barkley, McMurray, Edelbrock, and Robbins (1990) 
revealed a rather high frequency of "side effects" from parental reports 
when ADHD children received placebo medication. Nonetheless treat-
ment emergent symptoms (TES), as they are sometimes called, can be 
bothersome and must be carefully monitored. 

Potentially more problematic are the tics—involuntary motor and vocal 
behaviors—that may accompany stimulant regimens. In many cases, 
lowering of the medication dosage may hall transient tics; yet in some 
cases, stimulants apparently speed the display of the chronic motor and 
vocal tics associated with Tourette's disorder. Slight growth decrements 
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may accrue to long-term, high-dose treatments, but medication holidays 
during weekends or summers may temper such effects. Finally, media 
reports of highly unusual, idiosyncratic responses to stimulants (e.g., 
violence, suicide) appear vanishingly rare and may relate to inappropriate 
treatment with stimulants of individuals at risk for psychosis. In short, 
side effects require monitoring, but stimulants actually appear to be among 
the safest medications prescribed for children.7 

Do children treated with stimulants begin to attribute their positive 
behavior to external agents like pills rather than their own effort? 
Whalen and Henker (1976) initially raised the issue of such psycholog-
ical "side effects" of stimulant treatment. Recently, however, Pelham, 
Murphy, et al. (1992) demonstrated that ADHD children attending a 
summer treatment program not only behaved better while on active 
medication—and not only made more accurate appraisals of such im-
provement—but also tended to attribute their improved behavior to 
personal effort. Discussion of the fascinating issues related to the 
optimal attributions that should be made by children with psychological 
and behavioral difficulties is beyond the scope of this chapter. 

Alternative Pharmacologie Agents 

Space permits only the briefest coverage of this important area. Most 
important, investigations in the past 5 years report impressive gains for 
ADHD youngsters who are treated with tricyclic antidepressant medica-
tions, particularly desipramine (see Biederman, Baldessarini, Wright, 
Knee, & Harmatz, 1989). Interestingly, despite the noteworthy gains in 
important symptom areas, such medications do not produce large im-
provements in attentional performance per se; they also may be less 
helpful for ADHD youngsters with comorbid aggression. The positive 
effects of such medications on ADHD youngsters do not imply that the 
children have an underlying depression. Indeed, (a) the time course of 
positive response is quicker than typical antidepressant actions, (b) 
actual childhood depression is unresponsive to antidepressant effects, 
and (c) antidepressants produce benefits for other conditions that do not 
necessarily betray an underlying depression (e.g., migraine headache, 
enuresis). The neurotransmitter systems influenced by antidepressant 
medications (serotonin, norepinephrine) subserve multiple areas of 
the brain, with different behavioral effects. Despite some potentially 
troublesome side effects, tricyclic and even newer generation antide-
pressants have gained status as a second-tier treatment option following 
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the stimulants. Other pharmacologie options (e.g., clonidine, antipsychotic 
agents) are far down the list of potential options (for a helpful diagram 
of pharmacologie options, see McCracken, 1991). 

Summary 

Despite the lack of a coherent underlying theoretical justification, 
stimulant medications are widely used, typically safe, and quite effica-
cious in the short run for most ADHD youngsters. Recent investigations 
document that they produce benefits in key problem areas such as 
aggressive/antisocial behavior and academic productivity, bespeaking 
their importance in developmentally relevant domains. Yet gains in peer 
acceptance and actual achievement tend to fall short of clinical sig-
nificance; furthermore, their extremely short-acting nature precludes 
their utility for key family and peer interactions. In addition, medication 
as a sole intervention rarely leads to clinically sufficient gains. Critical-
ly, although a definitive trial has yet to be performed, stimulants do not 
appear to effect long-term change in the course of ADHD. Of extreme 
importance, therefore, is careful examination of psychosocial treatment 
options, which may serve as alternatives or adjuncts to pharmacologie 
intervention strategies. 

BEHAVIORAL INTERVENTION FOR ADHD 

Principles of opérant conditioning began to be applied systematically 
to externalizing problems of childhood in the 1960s, with a mushroom-
ing of explicit applications to attention deficits and hyperactivity in the 
1970s. The movement to behavioral intervention followed decades of a 
predominantly psychoanalytic formulation of children's behavioral/ 
emotional problems and a psychodynamic approach to treatment, in 
which children were seen individually in expressive psychotherapy with 
the goal of uncovering psychic conflicts (see Chapter 1). Opérant 
formulations, on the other hand, assume that maladaptive behaviors are 
shaped by faulty environmental contingencies, alteration of which can 
lead to reductions in problem behavior and replacement with more 
constructive alternatives. Intervention is therefore apt be performed by 
parents and teachers, who learn to promote on-task behavior and com-
pliance and to decrease intrusive, disinhibited behaviors through altéra-
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tion of antecedents and consequences. Systematic reward programs, as 
well as clear contingencies for misbehavior, are key features of be-
havioral programs for youngsters with ADHD (see Barkley, 1987). A 
central assumption of behavioral intervention is that direct modification 
of behavior is a worthwhile goal; few inferences are made with regard 
to the symbolic meaning of behavior as indicative of unconscious conflict. 

Despite clear gains in important outcomes that were found to accrue 
to behavioral programs, concerns with the generalization and main-
tenance of treatment gains led, in the late 1970s and 1980s, to increasing 
research on so-called cognitive-behavior modification procedures for 
children with ADHD (e.g., Meichenbaum, 1977). In these formulations, 
cognitive processes related to problem solving are the targets for be-
havioral intervention, with the goals of fostering intrinsic motivation 
and of enabling the child to take control of goal setting and reinforce-
ment. As will be seen, however, cognitive procedures, particularly those 
related to self-instructional training, have fared quite poorly for children 
with ADHD. 

Although few estimates have been made of the prevalence of be-
havioral intervention for youngsters with attention deficits and hyper-
activity, Copeland, Wolraich, Lindgren, and Milich (1987) showed that 
behavior modification programs have, in fact, become quite widely used. 
Several factors—the insistence on empirical data of behavioral inves-
tigators, increased awareness of the potential power of behavioral inter-
ventions, and enhanced training of practitioners in behavioral strategies 
—have led to a marked increase in the utilization of such services over 
the past 2 decades. 

Following the structure of Hinshaw and Erhardt (1993) and Pelham 
and Hinshaw (1992), I divide the wide range of behavioral treatments 
into three classes for the present discussion: (a) direct contingency man-
agement, (b) clinical behavior therapy, and (c) cognitive-behavioral pro-
cedures. In describing each class of intervention, I present both positive 
empirical results and limitations of the particular modality. Throughout, 
I discuss general issues regarding the implementation of behavioral 
programs for youngsters with ADHD, pointing out unexpected parallels 
with medication treatments. Following this section on behavioral inter-
vention, I focus on the possibility for combining pharmacologie and 
behavioral interventions to effect more lasting gains for the troubling 
problems of children with attention deficits and hyperactivity. 
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Direct Contingency Management 

The behavioral procedures producing the most immediate and power-
ful behavior changes for youngsters with ADHD involve direct modi-
fication of contingencies in classroom settings. As reviewed in Hinshaw 
and Erhardt (1993), such direct contingency management typically 
involves the intentional implementation of a powerful reinforcement 
system, with clear guidelines for behaviors that both earn and lose points. 
The latter types of contingencies exemplify response cost procedures, 
which, along with other prudent negative consequences, may be par-
ticularly helpful for children with the kinds of disinhibitory problems 
related to ADHD (Rapport, Murphy, & Bailey, 1982; Rosen, O'Leary, 
Joyce, Conway, & Pfiffner, 1984; Sullivan & O'Leary, 1989). I am not 
advocating uniformly negative or punitive procedures for such young-
sters: All behavioral programs must provide a high ratio of positive to 
negative consequences. Yet mild punishments like response cost and 
time-out are often crucial additions to behavioral programs for young-
sters with attention deficits and hyperactivity. 

Most programs involving direct contingency management take the 
form of demonstration classrooms or other comprehensively programmed 
environments (e.g., Robinson, Newby, & Ganzell, 1981). Within such 
comprehensive systems, contingencies can be individualized for a given 
child. Indeed, a hallmark of effective behavioral programs is their ability 
to be tailored to the specific profile of behavioral excesses and deficits 
identified by baseline assessments. 

Direct contingency management programs have been shown to effect 
clinically significant improvements in children with a range of be-
havioral disorders as well as those diagnosed specifically with ADHD 
(Pelham et al., 1993; Robinson et al., 1981). Marked increases in aca-
demic productivity and efficiency, as well as decreases in disinhibited 
and disruptive behavior, have been documented, although the average 
magnitude of gains may not be as strong as those from stimulant medi-
cations (Pelham et al., 1993). The same features that make these types 
of programs so powerful, however, may also serve as their chief limita-
tions. That is, the elaborate nature of the contingency planning and the 
salience of the continuously delivered external reinforcers are not only 
costly but are also likely to be quite discontinuous with the child's 
typical rewards and punishments. The generalizability and maintenance 
of the improved behavior are therefore of central concern with direct 
contingency management programs. So long as contingencies are in effect, 



Intervention Strategies 115 

gains are typically sustained; but as with stimulant medications, there 
is little evidence for the persistence of improvements when the active 
ingredient—in this case, the systematic contingency plan—has stopped. 
Modifications of direct contingency management programs could there-
fore involve the placing of a trained teacher's aide in the classroom of 
a child with ADHD, supervised by a consulting teacher (Swanson, 1992). 

Clinical Behavior Therapy 

By far the most prevalent type of behavioral program for youngsters 
with ADHD involves a clinic-based set of procedures in which profes-
sionals provide individual or group consultation in pertinent strategies 
to the key adults—parents and teachers—who interact with the child on 
a daily basis. The goal is to modify the child's everyday environment, pro-
moting behavioral gains in those settings in which problematic behavior 
typically occurs. 

In these types of programs, parents are trained in such strategies as 
giving positive attention to the child, observing target behaviors, in-
stituting reward/response cost programs, and performing consistent, 
nonphysical punishments like time-out (see Barkley, 1987; Pelham, 
Schnedler, Bologna, & Contreras, 1980). Teachers learn similar prin-
ciples, with an emphasis on developing specific behavioral and academic 
goals for the child and providing clear consequences for both positive 
and negative behavior. Furthermore, through joint consultation with 
families and teachers, incentive systems like daily report card programs 
that can bridge home and school are planned. A daily report card is a 
rating sheet on which teachers award points or provide "checks" for the 
child's meeting of individualized behavioral or academic goals; when 
the child brings home the sheet each day, parents provide praise and 
rewards for the child's successful meeting of the goals. The overall 
principle is to foster consistency between home and school. Typically, 
the child is not included in the therapeutic contacts of clinical behavior 
therapy, except to provide consultation about desired reinforcers or, in 
the case of adolescents, to participate actively in contracting. 

Clinical behavior therapy has been evaluated, with ADHD children, 
in reports involving single-case experimental methodology as well as in 
group comparison designs. Clinically significant benefits have been 
shown, over periods of several months, for rated and observed symptom-
atology, aggression in classrooms, parent-child interaction, and some 
measures of academic performance (e.g., Abikoff & Gittelman, 1984; 



116 ATTENTION DEFICITS AND HYPERACTIVITY 

Pisterman et al., 1989). Afurther advantage of clinical behavior therapy 
procedures includes their ability to provide clinical benefit for those 
time periods during which stimulant medication is inactive. That is, 
when medications have worn off in the evening, the family can continue 
with behavioral programming. 

Regarding magnitude of benefits, the finding of Pelham et al. (1980) 
is particularly noteworthy: Three months of intensive clinical behavior 
therapy yielded change in classroom behavior that was intermediate 
between the levels induced by low and moderate dosages of MPH. Yet 
for most dependent measures, clinical behavior therapy programs fail to 
produce normalized functioning, particularly for peer relations (Pelham 
& Hinshaw, 1992). In addition, head-to-head comparisons often favor 
stimulant medications for short-term behavior change (Gittelman et al., 
1980). Furthermore, clinical behavior therapy is not an easy treatment to 
implement, given its demands on parent and teacher time. Note also 
that evaluation is often problematic, in that participating parents and 
teachers obviously cannot be "blind" to treatment conditions. In short, 
clinical behavior therapy programs have documented efficacy, but they 
appear insufficient. 

Cognitive-Behavioral Procedures 

Because of the detail available in relatively recent reviews (Abikoff, 
1991; Hinshaw &Erhardt, 1991), consideration of cognitive-behavioral 
procedures will be brief. These treatments are, in some respects, more 
traditional than other behavioral strategies, in that the goals are to teach 
problem solving and verbal mediation skills in individual or small-
group therapy models. Thus the child is the direct client of the therapist. 
Considerable promise was initially held for such therapeutic strategies, 
particularly with respect to the potential for generalization and main-
tenance. That is, the child would allegedly learn to set performance goals, 
monitor behavior, and provide self-reinforcement or error-correction 
strategies without the need for external contingency systems. The heart 
of such procedures, in most applications, involves self-instructional 
training, whereby the therapist initially directs the child's task perfor-
mance through spoken directives and then transfers such control to the 
child's internalized speech. This procedure was designed to remediate 
alleged deficits in verbal mediation skills (Meichenbaum, 1977). 

Results of clinical trials based on self-instruction-based cognitive 
therapy have, however, been dismal (e.g., Abikoff & Gittelman, 1985). 
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This state of affairs is particularly striking given the positive results of 
cognitive-behavioral, problem-solving therapies in young children with 
aggression (Kazdin, Bass, Siegel, & Thomas, 1989). Why are such 
procedures apparently ineffective for children with ADHD? First, it is 
conceivable that the premise upon which most cognitive-behavioral 
programing is based—namely, that teaching self-instructional skills 
will compensate for ADHD children's deficits in verbal mediation—is 
misguided. Even if verbal mediation deficits are operative in some 
youngsters with ADHD (Berk & Potts, 1991), it is questionable whether 
training the child to recapitulate the putative developmental sequence— 
from control by adult directions to internalized speech—is therapeutic. 
The few positive outcomes of cognitive-behavioral treatment for ADHD 
children do not involve self-instructional intervention but instead focus 
on blends of cognitive problem solving and reinforced behavioral re-
hearsal to effect increases in self-monitoring skills and anger manage-
ment (Hinshaw, Buhrmester, & Heller, 1989; Hinshaw, Henker, & Whalen, 
1984a, 1984b). 

Second, developmental factors may not be given sufficient weight 
with such treatments. Perhaps ADHD youngsters of elementary-school 
age lack the cognitive sophistication to alter fundamental problem-
solving strategies. In addition, children with comorbid ADHD and 
aggression—the group most likely to be referred for treatment—may be 
particularly resistant to all but the most powerful interventions, given 
the constellation of cognitive, neuropsychological, and peer-related 
difficulties that accrue to this group (Hinshaw & Erhardt, 1991). Final-
ly, given current theorizing regarding the fundamental role of disinhibi-
tory processes in ADHD (see Chapter 3), the ideal sequence of treatment 
may be to foster enhanced behavioral control via extrinsic reinforcement 
procedures and then to employ cognitive-behavioral self-management 
therapies to promote generalized and durable gains (W. Pelham, personal 
communication, September, 1992). In other words, the extreme dys-
control exhibited by children with attention deficits and hyperactivity 
may not yield to initial treatment that is directed chiefly at cognitions; 
once behavior is more manageable, however, problem solving strategies 
may be invoked to extend benefits. In all, cognitive-behavioral pro-
cedures are quite unlikely to be beneficial on their own for the difficult 
problems of ADHD; their combination with reinforcement contingen-
cies to extend the benefits of reinforcement-based interventions has not 
received adequate evaluation. 
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Summary 

Behavior therapy procedures, particularly those involving direct con-
tingency management or comprehensive clinical behavior therapy, have 
been shown to provide clear benefits for youngsters with ADHD. Al-
though head-to-head comparisons with stimulant medications often 
favor the latter intervention (Gittelman et al., 1980; Pelham et al., 1993), 
behavioral procedures have produced important changes in social be-
havior and classroom performance. Yet many of the same limitations 
that were noted for pharmacologie treatments also pertain to behavioral 
intervention. For one thing, the response rate is not universal, with a 
key factor involving the demands placed on parents and teachers to alter 
expectations, environments, and their own behavior. Teachers may refuse 
to comply, and isolated families in lower socioeconomic strata may 
have particular difficulties in following through. Second, gains from 
behavioral programs are typically not sufficient to bring the child into 
normal ranges of functioning across all important outcome domains 
(Pelham & Hinshaw, 1992). Third, effects of behavioral intervention 
typically terminate when contingencies are lifted; like gains from medi-
cation, effects fail to persist when intervention stops. Such failure to 
attain lasting treatment gains is probably the most important limitation 
of this class of intervention. 

In short, the most effective treatments researched to date—stimulant 
medications and the large class of behavioral programs—share similar 
drawbacks, the most salient of which is their inability to yield clinically 
sufficient or durable gains when used singly.8 The pertinent question is 
whether intervention combinations can address such deficiencies and 
promote more lasting benefits. 

TREATMENT COMBINATIONS 

From a theoretical perspective, two different classes of intervention 
for a given disorder could combine in several ways (see Uhlenhuth, 
Lipman, & Covi, 1969). (a) Their effects might summate, producing addi-
tive benefit for a particular domain, (b) Alternatively, they could inter-
act synergistically, so that the effects of the joint intervention would be 
greater than the sum of the parts. On the other hand, (c) reciprocal 
effects could accrue, in which benefits from the combination would be 
no greater than those from a single modality, (d) In some cases, negative 
effects could result; the combination might counteract the effects of the 
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sole treatments. Each of these possibilities pertains to joint treatment 
effects on a given outcome domain. For ADHD, however, several target 
areas are often clinically salient. Thus (e) effects might be complemen-
tary, meaning that one treatment would produce change in certain 
outcome domains, with the alternate intervention effecting benefit for 
different dependent measures. What happens when behavioral and phar-
macologie treatment strategies are combined for children with ADHD? 

In their seminal review, Pelham and Murphy (1986) systematically 
appraised the extant intervention reports that addressed intervention 
combinations for ADHD. Although a majority of the investigations in this 
review suggested at least additive effects of pharmacologic-psychosocial 
treatment combinations, (a) the total number of subjects evaluated was 
rather small; (b) most of the behavioral interventions were of short 
duration; (c) some behavioral-spectrum treatments (e.g., cognitive thera-
pies) failed to yield benefits on their own, obviously limiting their 
potential for effecting combined efficacy; and (d) outcome measures 
varied widely in scope, reliability, and ecological validity. Furthermore, 
whereas the treatment combinations in many of these reports were 
ranked ahead of the single interventions with regard to key outcomes, 
they often did not show statistically significant increments over the sole 
treatments. In addition, the last half of the 1980s witnessed a marked 
slowing of comparative and combination treatment designs for children 
with ADHD, chiefly because of the logistic and economic problems 
associated with mounting the types of studies necessary to yield data 
on relative efficacy of treatment combinations over long time periods 
(Hinshaw & Erhardt, 1993). Fortunately, in recent years several major 
combination trials have been mounted, which promise to provide more 
definitive answers to questions of combined efficacy (see below). Al-
though exhaustive coverage of the relevant data base is outside the 
scope of this chapter, highlights of several key investigations may prove 
heuristic. 

First, in the authoritative combination trial of Gittelman et al. ( 1980), 
2 months of intensive clinical behavior therapy were not as productive 
as relatively high dosage levels of individually titrated MPH for the 
key outcomes of adult ratings and behavior observations. In addition, 
reciprocation appeared to apply to the combination of behavior therapy 
and medication, in that this joint treatment did not provide significantly 
greater benefit than did pharmacologie treatment alone. Yet only this 
combination treatment produced gains that brought children's rated and 
observed classroom behavior into the normal range, suggesting some 
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incremental benefit. Second, the within-subject investigation of Pelham 
et al. (1980), discussed earlier, showed that 3 months of intensive clinical 
behavior therapy reduced the stimulant dosage required by many of the 
participating ADHD youngsters. As argued in Pelham and Hinshaw 
( 1992), combining the two classes of intervention may allow reductions 
in the dosage or intensity level of both medication (which could prevent 
the display of key side effects) and of psychosocial treatment—for 
example, clinical behavior therapy could be substituted for intensive, 
classroom-based contingency management. 

Third, individual differences in response to combined medication-
behavioral interventions must be carefully monitored because different 
youngsters show positive response to different components of interven-
tion or to different levels of intensity of combinations (Pelham et al., 
1993). For example, careful individual evaluations suggest that some 
youngsters will respond to behavioral treatments without need for 
medications; yet unless parents and teachers work carefully to promote 
generalization of initial gains, effects of psychosocial intervention will 
dissipate. Finally, as discussed in Pelham and Hinshaw (1992), the most 
salient treatment effect from behavioral-medication combinations may 
be complementarity: the selective benefits of different modalities for 
different domains of functioning. For instance, medications may yield 
benefits on classroom attention that no additional treatment can incre-
ment. Yet, at home, the important area of parent-child interaction may 
be relatively unaffected by pharmacologie treatment, given the short 
half-life of stimulants; and behavioral family treatment may exert im-
portant effects on this domain, complementing the daytime effects of 
the pharmacologie agents. The potential for knowledge of even wider 
complementarity may be limited primarily by our inability to monitor 
treatment outcome in multiple domains of functioning (e.g., peer rela-
tions, academic achievement, self-concept) in the same investigation. 

The major limitation of extant multicomponent treatment investiga-
tions is their relatively short-term focus. Indeed, a "long" intervention 
within the current literature would be one extending for a period of 
several months—a time period that is clearly inadequate to contend with 
the many areas in which ADHD youngsters display deficiencies. Con-
ceivably, discontinuity exists between the types of treatment that are 
optimal for producing short-term improvements in children with ADHD 
and those that could yield long-term change. In the literature on adult 
obesity, for example, the quickest effects on weight reduction are 
typically found with pharmacologie treatments (which, interestingly, 
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are likely to be variants of stimulant medications). Yet although medica-
tion may produce greater short-term benefits than does behavioral treat-
ment for weight control—particularly when given as the initial treatment 
—it may yield greater rates of relapse than does behavioral intervention 
alone (see Rodin, Elias, Silberstein, & Wagner, 1988). Whereas adult 
obesity and childhood ADHD obviously differ in important ways, the 
point is that different mechanisms may subserve short- versus long-term 
treatment efficacy. Without protracted intervention strategies and without 
long-range follow-up, attempts to generalize from the results of short-
term trials could be misguided. 

An exception to the short-range nature of treatment investigations 
for ADHD is the groundbreaking multimodality intervention study of 
Satterfield and colleagues at UCLA. The goal in this trial was to provide 
long-term, individually tailored treatments to youngsters with (at that 
time) hyperactivity, in an attempt to effect lasting change in academic, 
social, family-related, and behavioral outcome domains. The participat-
ing children and families received, on the basis of an individual assess-
ment plan, any or all of a number of component treatments, including 
stimulant medication, tutoring, individual child therapy, parent manage-
ment groups, or marital therapy. Results indicated, at follow-up periods 
of 1 to 3 years following the intensive treatment, outcomes that were 
better than expected on the basis of normative data for hyperactive 
youngsters (e.g., Satterfield, Cantwell, & Satterfield, 1979; Satterfield, 
Satterfield, & Cantwell, 1981). Furthermore, for youngsters participat-
ing in the full range of multimodality treatments, rates of delinquency 
during adolescence were markedly reduced (Satterfield, Satterfield, & 
Schell, 1987). 

Yet key méthodologie issues prevent enthusiastic acceptance of these 
findings. Because the investigation was not experimental—no random 
assignment to treatment groups occurred, and no nontreated comparison 
group was employed—inferences of improvement to the treatments 
per se must be made cautiously. Furthermore, no precise algorithm 
specified the precise treatment components that were delivered to each 
child; and the large attrition rates at follow-up evaluations (fewer than 
50% of the sample were available at 3-year follow-up) may well signify 
that only the most motivated families persevered through the inter-
vention and follow-up periods. These critiques point out the difficult 
logistic and méthodologie issues involved in the attempt to ascertain 
the benefits of long-term multimodal treatments. As explicated by 
Whalen and Henker (1991), investigations designed to contrast differing 
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treatments or to evaluate combined efficacy are fraught with conceptual 
problems. Nonetheless, the stakes are high for youngsters with ADHD and 
their families. An essential need is obtaining valid information relevant 
to the types of treatment, delivered over lengthy time periods, that can 
alter the course of the disorder for various subgroups. 

NIMH MULTIMODAL TREATMENT STUDY  
FOR CHILDREN WITH ADHD  

In recent years the National Institute of Mental Health (NIMH) has 
funded several multicomponent treatment studies for children with 
ADHD, most notably the intensive kindergarten intervention of Russell 
Barkley in Massachusetts and the pharmacologic-behavioral combina-
tion study of Howard Abikoff in New York and Lily Hechtman in 
Montreal. Both studies involve multipronged treatment for a full year, 
with booster intervention for an additional year-long period. Although 
results from these trials are not yet available, their funding and im-
plementation signal a serious commitment to large-scale comparative 
and combination intervention trials. The Child and Adolescent Disor-
ders Research Branch of NIMH has laid the groundwork in the past year 
for a multisite investigation that promises to be the most intensive and 
lengthiest treatment study to date. 

The premises of this collaborative venture are several: ADHD en-
genders substantial risk for a negative course; it is a heterogeneous con-
dition, involving substantial comorbidity with other disorders; sample 
sizes and resources at any one site are likely to be insufficient to evaluate 
treatment effects with sufficient power or to ascertain interactions of 
subject characteristics with intervention response; and extant treatment 
studies evaluating intervention combinations have either been short-
term in nature or uncontrolled experimentally (Richters et al., 1993). In 
soliciting applications to participate in the collaborative treatment proto-
col, NIMH therefore specified that designs include comparisons and 
combinations of psychosocial and pharmacologie treatments conducted 
over relatively long time periods (2 years) and that investigators be 
willing to collaborate with other sites, so that a sufficient overall sample 
size could be obtained.9 

Each site is to recruit and screen 96 children meeting extensive criteria 
for ADHD, with random assignment to one of four treatment condi-
tions: (a) stimulant medication, (b) intensive psychosocial intervention, 
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(c) medication-psychosocial treatments combined, or (d) community 
comparison. Medication treatments will involve a preliminary trial to 
ascertain optimal dose before a long maintenance phase is instituted; 
psychosocial interventions are predicated on the principles of intensity 
and generalization and will include systematic family, educational, and 
child components. The goals are to ascertain the separate and combined 
effects of well-delivered, state-of-the-art pharmacologie and psychoso-
cial treatments for a wide range of youngsters with ADHD and to assess 
their benefits over and above the typical interventions received in the com-
munity. Planning for this intensive investigation is ongoing at the time 
of writing this chapter, with the goal of devising a common assessment 
and treatment protocol so that data can be amalgamated across sites. In 
addition to addressing questions of relative and combined efficacy of 
psychosocial and pharmacologie treatments, the hope is that important 
secondary issues related to subgroup response, mechanisms of treatment, 
and predictors of long-term outcome can be answered. 

FINAL THOUGHTS 

Despite the intensity of these planned interventions for the multisite 
investigation, the prospect of altering the course of ADHD is a sobering 
one. The ADHD youngsters most likely to escalate into an antisocial 
outcome appear to be those with comorbid aggression, and such youth 
tend to have parents with antisocial behavior patterns. Treatment ad-
herence is known to be difficult for such multiproblem families, who 
often lack the motivation, financial resources, or organization necessary 
to respond to intervention. In addition, treatment will need to address the 
effects of deviant peer cultures on aggressive ADHD youngsters, given 
that such peer influence is particularly likely for children with poor 
family monitoring—the typical state of affairs for youth on an antisocial 
trajectory. Such issues and problems are likely to supplement the well-
documented problems of ADHD children in academic achievement and 
behavioral disinhibition, challenging traditional intervention paradigms. 

These concerns, however, are quite different from those pertaining to 
the group of children displaying attention deficits without hyperactivity 
(ADD/WO). Such youngsters are likely to display sluggishness, lan-
guage delays, and internalizing problems, which present different but 
equally daunting challenges to interventionists. As I have highlighted 
throughout the book, the great variability among children who receive 
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diagnoses of ADHD must be confronted by those interested in clas-
sification, nosology, and etiology as well as treatment. Whether con-
tinued research on underlying mechanisms can help to illuminate such 
variability—and whether it can inform the development of interventions 
that might fundamentally alter the course of this variegated disorder— 
will be the subject of future books on attention deficits and hyperac-
tivity in children. 

NOTES 

1. Although space limitations preclude extended discussion of preventive interven-
tions for attention deficits and hypcractivity, a similar focus on underlying mechanisms 
of transmission should foster improved prevention efforts as well. For instance, improved 
understanding of the attentional or disinhibitory sequelae of even moderate amounts of 
alcohol, tobacco, or illicit substance use in pregnancy may precipitate renewed preventive 
strategies. At a different level, efforts aimed at the enhancement of parenting skill, which 
could prevent the development of secondary aggression in youngsters who are at risk for 
attention problems and disinhibition, may be of critical importance. Implementation of 
parent education among the general population, however, presents formidable ethical and 
logistic hurdles. 

2. Several misconceptions about stimulants bear brief comment. First, despite repeated 
assertions to the contrary, these medications do not act paradoxically to "calm" hyperac-
tive youngsters but appear to have effects on nondiagnosed children and normal adults 
that are quite similar to those for youngsters with ADHD (Rapoport et al., 1978). Such 
effects are presumably related to the enhancement of dimensions of self-regulation and 
attention across all individuals, mediated via actions on dopamine, norcpinephrine, and epi-
nephrine in key central and peripheral sites (e.g., McCracken, 1991; Zametkin & 
Rapoport, 1987). Second, positive response to a stimulant does not, as a result, validate 
a diagnosis of ADHD. Children of other diagnostic groups may also display enhanced atten-
tion and behavior with stimulant medications (Brown, Jaffe, Silverstein, & Magee, 1991). 

3. I must comment that it appears inappropriate to classify ADHD children globally 
as "responders" or "nonresponders" to stimulants. Not only are medication effects quite 
idiosyncratic across children, but even in the same child, different behavioral domains 
may yield divergent responses (Rapport et al., 1988). This point is crucial in evaluating 
the pharmacologie literature. For example, dose-response relationships that are averaged 
across children may apply to only a handful of the individuals involved. Individualized 
monitoring of medication response across several disparate domains of functioning is 
therefore essential for scientific as well as clinical reasons. 

4. Pelham and Bender (1982) have shown, however, that for some youngsters with 
ADHD, particularly those with initially low rates of negative social behavior, treatment 
with stimulants may suppress all social interaction in dramatic fashion. Individual dif-
ferences in medication response must always be considered. 

5. Space permits only brief mention regarding the important issue of which factors 
predict stimulant response. Despite heroic efforts over the years to ascertain the variables 
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that forecast a positive outcome during a course of stimulant treatment, few robust predictors 
have emerged. Indeed, given the high rates of positive response for most outcome measures, 
such a state of affairs may be expected on statistical grounds alone. Taylor et al. (1 987) 
found that inattentive/restless behaviors, but not defiance, predicted a positive response 
to MPH, as did a narrow diagnosis of hyperkinesis as opposed to more lenient American 
diagnostic criteria. Also, regarding subtypes (see Chapter 5), Barkley, DuPaul, and 
McMurray (1990) found that ADD/WO youngsters displayed a greater likelihood of 
adverse response to MPH than did ADD/H children; overall, the former group responded 
to lower dosage levels. In addition, perhaps the most robust finding in the field is that the 
concurrent presence of anxiety or other internalizing symptoms predicts a negative 
response to stimulant medications (Barkley, DuPaul, & McMurray, 1990; Pliszka, 1989; 
Taylor et al., 1987; see also Chapter 5). Pliszka (1987) believes that comorbid internaliz-
ing symptomatology predicts preferential response to antidepressant intervention. 

6. In fact, as the persistent nature of ADHD has received increasing recognition, 
investigators and practitioners are more willing to extend stimulant treatment into adoles-
cence and even adulthood (e.g., Pelham, Vodde-Hamilton, Murphy, Greenstein, & Vallano, 
1991; Wender, Reimherr, Wood, & Ward, 1985). I must point out, however, that positive 
response rates to stimulant medications appear to be lower for adolescents than for 
children, with even further declines in successful treatment rates by adulthood. It therefore 
becomes even more critical to explore adjunctive or alternative interventions for ADHD 
youngsters as they develop and mature. 

7. Stimulants are often contraindicated for children with histories or even family 
histories of tic or Tourette's disorder. Furthermore, given the abuse potential of stimulant 
agents for adolescents or adults, these medications should not be prescribed where known 
drug abuse occurs in the family. Yet successful stimulant treatment does not appear to 
increase risk for later substance abuse in youngsters with ADHD. 

8. Because of limited space, I address alternative interventions to medications and 
behavioral treatments with the utmost brevity. First, the value of expressive psychotherapies 
(e.g., play therapy) for ADHD children is under severe question. Although in wide use at 
child guidance clinics and psychotherapy offices across the United States, such treatments 
have extremely limited evidence regarding their ability to affect core symptomatology or 
to enhance academic success, peer relationships, or reductions in aggression. Some 
investigators, however, contend that expressive therapies may be beneficial for fostering 
ADHD youngsters' abilities to cope with family conflict or for bolstering self-esteem. 
Expressive therapies cannot, however, be considered a primary intervention for ADHD. 
Next, despite considerable interest, the wide array of dietary interventions for attention 
deficits and hyperactivity lack empirical support (Conners, 1980). Finally, in spite of 
aggressive marketing in some locales, biofeedback and chiropractic interventions for 
ADHD are without solid foundation. Regarding the former, some theoretical rationale can 
be found (Conners & Wells, 1986), but it is difficult to imagine that a solitary, office-based 
procedure with the goal of altering neurophysiologic indicators could effect durable 
change in the varied problems exhibited by children with ADHD. Given the intractability 
of the deficits that comprise this disorder, alternative interventions would be welcome, 
but the onus is on their advocates to demonstrate meaningful gains. 

9. Following peer review in the summer of 1992, the following sites (with principal 
investigators in parentheses) were selected for participation: Columbia University (Laurence 
Greenhill), Duke University (C. Keith Conners), Long Island Jewish Medical Center 
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(Howard Abikoff), University of California—Berkeley (Stephen Hinshaw), University of 
California—Irvine (James Swanson), and Western Psychiatric Institute and Clinics at 
the University of Pittsburgh (William Pelham). NIMH serves as the coordinating body 
for the study (Peter Jensen, Chief, Child and Adolescent Disorders Research Branch). 
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