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To my wife, Bobbie,

With love and gratitude for all you are, all you give, and all we share together.

TEB

Perhaps the most indispensable thing we can do as human beings, every day of our lives, is

remind ourselves and others of our complexity, fragility, finiteness and uniqueness.

Antonio R. Damasio (1994)

Descartes’ Error: Emotion, Reason and the Human Brain
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Introduction

For many years assessment and treatment of the disorder currently known as attention-

deficit/hyperactivity disorder (ADHD) seemed relatively simple. Typically, the diagnosis was

made by a pediatrician when parents or teachers reported a child, usually a young boy, to be

disruptive, with extraordinarily hyperactive and impulsive behavior. Such children were usually

placed on a regimen of stimulant medication, to be continued until puberty, at which time it was

expected that the disorder would naturally remit.

Over the past decade extensive research and clinical experience have dramatically altered our

understanding of this disorder. We now know that ADHD afflicts not only young boys who are

hyperactive but also a much wider segment of the population. It results in impairment in a

substantial percentage of children, adolescents, and adults of both genders, probably at least 5%

of the population, many of whom are not hyperactive (Barkley 1990; Gaub and Carlson 1997).

For over 50% of those who have ADHD in childhood, these impairments persist into adulthood,

although often they do so with a changing profile of complex symptoms (Biederman et al. 1993;

Spencer et al. 1994; Weiss and Hechtman 1993; Wender 1995).

No longer can ADHD be viewed as a simple or insignificant behavioral disorder. Recent studies

demonstrate that for many of those affected, the ADHD diagnosis encompasses chronic

impairments in cognitive functions that are essential to consistent, effective adaptation in school,

work, and family and social relationships. Severity of these impairments can range from chronic

frustration and underachievement to devastating inability to complete one’s education, to hold a

job, or to maintain a relationship.



“Inattention” impairments of ADHD encompass not just chronic difficulties in listening to a

speaker but also significant problems in a wide variety of cognitive functions, including ability to

activate and organize for work, ability to sustain alertness and effort for work, and ability to

utilize short-term “working memory” effectively (Barkley 1996, 1997; Brown 1995, 1996;

Douglas 1988, 1999; Pennington et al. 1996; Pennington and Ozonoff 1996).

Some of these attention impairments are included or adumbrated in current diagnostic criteria for

ADHD, but emerging findings suggest that persons with ADHD, particularly affected

adolescents and adults, have a wider range of chronic cognitive impairments than those

incorporated in DSM-IV. Increasingly, researchers in this field are recognizing that ADHD

inattention symptoms overlap with “executive functions,” which play critical and complicated

roles in integrating, regulating, and managing ongoing mental activity (Barkley 1997;

Castellanos 1999; Tannock and Schachar 1996).

Since this complicated set of ADHD-related cognitive impairments is linked to attention but is

not essentially linked to hyperactive-impulsive behavior, the persistence of the term

“hyperactivity” in the name of this disorder may be misleading. The title of this book uses the

term attention-deficit disorders to emphasize the centrality of attention impairments, with or

without hyperactivity, in the disorder. The plural form is utilized in the title to emphasize the

diversity of ways in which attention-deficit disorders are manifest in children, adolescents, and

adults. Within the book the terms attention-deficit disorder and attention-deficit/hyperactivity are

used interchangeably.

Attention-deficit disorders are complex not only because of the variegated cognitive functions

impaired in inattention. Very often these disorders are further complicated by comorbidities. The



term comorbidities refers to other psychiatric disorders that impair an individual concurrent with

his or her primary diagnosis. Many studies have found that over 50% of persons diagnosed with

an attention-deficit disorder also meet the diagnostic criteria for one or more additional

psychiatric disorders—for example, mood disorder, anxiety disorder, substance use disorder,

learning disorder, or behavior disorder. The problem is not only that persons with an attention-

deficit disorder can have other concurrent psychiatric disorders; there is evidence that individuals

with an attention-deficit disorder have a markedly increased probability of having one or more

additional psychiatric disorders (Biederman et al. 1991; Jensen et al. 1997).

Researchers and clinicians are now recognizing that appropriate assessment and treatment of

persons with attention-deficit disorders requires careful attention to a wide range of cognitive

impairments and also to the extensive variety of other psychiatric disorders that may be

comorbid. Comorbid disorders may mask or be masked by symptoms of an attention- deficit

disorder and thereby confuse the diagnostic process. Comorbidities, recognized or unrecognized,

may also seriously complicate the process of treatment for attention-deficit disorders.

Those who assess, treat, educate, and care for children, adolescents, or adults with attention-

deficit disorders need to appreciate and understand the complexity of these disorders and their

comorbidities. It is not sufficient for evaluation of a person with an attention-deficit disorder to

include only an assessment of possible attention-deficit disorder symptoms. Nor is it sufficient in

the treatment of persons with attention-deficit disorders to focus only on symptoms of the

attention-deficit disorder without regard for possible psychiatric comorbidities. Clinicians who

provide assessment and treatment for attention-deficit disorders need to be well informed about

the complexities of attention-deficit disorders and their comorbidities as well as about the

implications of these complexities for effective therapeutic and educational interventions.



This book is an effort to consolidate what is currently known about attention-deficit disorders

and their common comorbidities as they occur in children, adolescents, and adults. The chapters

are written by outstanding clinical researchers, many of whom work on the cutting edge of

current research in this field. Each chapter summarizes what its author or authors see as

important in what is currently known about its particular topic, but all of the chapters should be

regarded as reports of current understandings that await elaboration and correction by findings

from additional research.

Each chapter incorporates many references to the relevant scientific literature so that readers can

examine directly the details of the studies being summarized. The authors have attempted to

focus their discussion of research toward practical implications for clinicians, educators, and

others concerned with direct service to individuals with attention-deficit disorders. Although

there are similarities among the views of many of these authors, there is also considerable

diversity within the group in the way that they currently conceptualize attention-deficit disorders

and comorbidities and their assessment and treatment.

Overview of the Book

The first section of this book begins with two chapters in which the authors describe the

emerging understandings of the nature of attention-deficit disorders and of genetic factors

implicated in their transmission. These are followed by 10 chapters, in each of which is

described a specific cluster of psychiatric disorders often found to be comorbid with attention-

deficit disorders, including mood disorders; anxiety disorders; learning disorders; oppositional

defiant, conduct, and aggressive disorders; obsessive-compulsive disorder; sleep disorders;

substance abuse and substance use disorders; tic disorders; and developmental coordination



disorders. Each of these chapters describes what is currently known about a particular cluster of

comorbidities and how such comorbidities may have an impact on the patient and modify the

process of assessment and treatment. The section concludes with one chapter describing

problems in assessing and treating attention-deficit disorders in preschoolers and another

summarizing various types of outcomes of individuals with attention-deficit disorders as these

have been reported in existing longitudinal studies.

The second section of the book focuses on assessment and treatment interventions for attention-

deficit disorders and comorbidities in children, adolescents, and adults. Beginning with a chapter

on clinical assessment, the section also includes chapters on pharmacotherapy, psychosocial

interventions, cognitive therapy, and educational interventions for individuals with attention-

deficit disorders and comorbid disorders. The volume concludes with a chapter on tailoring of

interventions for individuals with attention-deficit disorders, in which is emphasized the need for

individualizing treatment to take into account comorbidities and combinations of comorbidities

as well as other specifics of the individual, his or her family, and their social setting.

Thomas E. Brown, Ph.D.
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1

Emerging Understandings of Attention-Deficit Disorders and

Comorbidities

Thomas E. Brown, Ph.D.

Over the past 10 years, interest in attention- deficit disorders (ADDs) has burgeoned throughout

North America. Once seen simply as behavioral disorders in young boys, ADDs are now being

more widely recognized in females (Arnold 1996; Biederman 1999; Gaub and Carlson 1997;

McGee and Feehan 1991), in adolescents (Barkley 1990; Biederman et al. 1996b, 1998;

Schaughency et al. 1994; Weiss and Hechtman 1986, 1993; Wilson and Marcotte 1996), and in

adults (Biederman et al. 1993; Millstein et al. 1997; Spencer 1994; Wender 1995).

Increasing numbers of boys and girls, and men and women, are being diagnosed with and treated

for chronic attention problems and related difficulties that have seriously disrupted their

functioning in school, at work, and in their family and social relationships. Many patients report

that treatment has produced dramatic and continuous improvement in their long-standing ADD

symptoms. Anecdotal reports on the usefulness of medications for alleviating ADD symptoms

are supported by research evidence of the efficacy of medication treatment for preschoolers

(Musten et al. 1997), children (Spencer et al. 1996), adolescents (Smith et al. 1998), and adults

(Spencer et al. 1995).

Some question the reasons for the increased number of people who are reporting ADD
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symptoms, suggesting that this may simply be a passing fad in psychiatric diagnosis. Yet clinical

experience in assessing those who seek treatment for and are diagnosed with ADDs makes clear

the substantial impairments and genuine suffering experienced by persons with these disorders,

and clinical experience in the treatment of them makes clear the substantial and continuous

improvements in multiple life functions that result from effective treatment of ADD symptoms.

Moreover, clinical impressions on the validity of the diagnosis of attention-deficit/hyperactivity

disorder (ADHD) and the efficacy of ADHD treatment are substantially supported by empirical

research. Clearly, more people are being recognized as having ADHD and are being successfully

treated for it. This has led to increasing concern among some professionals and laypeople, who

wonder why the number of persons with ADHD has been increasing so rapidly.

It seems likely that what has been increasing is not the number of persons who have inattention

problems, but the number of such persons who recognize these impairments as symptoms of a

treatable disorder that occurs in females as well as males and in adolescents and adults as well as

young children. Individuals, male and female, both young and old, with chronic attention

impairments have probably existed in every generation; however, they may have been seen

simply as underachieving, lazy, immature, or unmotivated. Among those who erratically

demonstrated the ability to perform well in school or at work or to have successful social

relationships but seemingly lacked the ability or motivation to sustain success may have been

many who had the disorder currently recognized as ADHD.

Such individuals now may seek treatment for ADHD because they have heard that this disorder

can be treated effectively with medication. As increasing numbers of children, adolescents, and

adults have achieved significant improvement from ADHD treatment, reports of their diagnosis
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and successful treatment have spread, reaching family members, friends, and acquaintances who

have struggled with similar difficulties.

As teachers, psychologists, and physicians witness improvements obtained by treatment of

ADHD symptoms, many are becoming more alert to these symptoms and are suggesting

appropriate assessment and treatment for those who might benefit. Educational and advocacy

efforts by support groups such as CHADD (Children and Adults with Attention Deficit Disorder)

and the National Attention Deficit Disorder Association, as well as books and widespread media

coverage, have further expanded public and professional awareness of ADHD as a treatable

disorder. Yet increasing popular interest in ADHD appears to be sustained not so much by the

media but by expanding awareness of the successful treatment of ADHD symptoms in adults as

well as in children.

Recognition of the validity of ADHD and the effectiveness of its treatment was supported by a

recent report from the American Medical Association (AMA). In response to public and

professional concern regarding possible overdiagnosis of ADHD and possible overprescription

of stimulant medications used to treat the disorder, the AMA commissioned a study to review

relevant evidence. The study concluded, “ADHD is one of the best-researched disorders in

medicine, and the overall data on its validity are far more compelling than for most mental

disorders and even for many medical conditions” (Goldman et al. 1998, p. 1105). In addition, the

report noted the potentially deleterious impact of this disorder: “ADHD is associated with

significant potential comorbidity and functional impairment, and emotional problems at

subsequent stages of life” (p. 1106). The AMA report also noted the effectiveness of medications

used to treat ADHD, concluding: “Medications have been unequivocally shown (i.e., by double
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blind, placebo-controlled studies) to reduce core symptoms of hyperactivity, impulsivity, and

inattentiveness. They improve classroom behavior and academic performance; diminish

oppositional and aggressive behaviors; promote increased interaction with teachers, family and

others; and increase participation in leisure time activities” (Goldman et al. 1998, p. 1103). The

report further noted, “Adverse effects from stimulants (used to treat ADHD symptoms) are

generally mild, short-lived, and responsive to dosing or timing adjustments” (p. 1104).

Although researchers and clinicians in the United States and Canada have pioneered the

assessment and treatment of ADDs, recognition of these disorders as a significant public health

problem has been gradually expanding worldwide. Differences in cultural expectations,

diagnostic criteria, and ascertainment methods cause variability in reported incidence rates from

one country to another (Mann et al. 1992), but significant rates of ADDs have been recognized in

countries as diverse as New Zealand (Anderson et al. 1987; Fergusson et al. 1993), Germany

(Baumgaertel et al. 1995), Italy (Gallucci et al. 1993), China (Leung et al. 1996; Tao 1992),

Japan (Kanbayashi et al. 1994), India (Bhatia et al. 1991), as well as in Puerto Rico (Bird et al.

19885).

As increasing numbers of medical and educational professionals in other countries have become

aware of ADDs among their patients and students, and laypeople recognize these disorders in

their offspring, interest has been growing steadily in learning about the disorders and their

treatment. Well- attended national conferences on ADDs have been held recently for medical and

educational professionals, as well as laypeople, in England, Norway, Sweden, Venezuela, India,

and many other countries. With increasing recognition of these disorders internationally, there

has been increasing interest worldwide in improving assessment and treatment services for
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children, adolescents, and adults with ADDs.

One important result of the burgeoning numbers of people being assessed and treated for ADDs

is an increase in efforts to identify and understand ADD impairments and why they often

respond to existing treatments. As more information about ADDs has accumulated, particularly

in adolescents and adults, understanding of these disorders has begun to shift from an emphasis

on disruptive behavior, which has long characterized them.

Former Understanding of ADDs as Disruptive Behavior Disorders

Currently, the diagnosis for chronic symptoms of inattention remains closely linked to problems

with hyperactive/impulsive behavior, even though research has demonstrated that many

individuals with ADDs are not hyperactive. This linkage has persisted from early studies of

young children who were hyperactive and disruptive in school. Researchers studying these

children noticed that many had chronic problems with sustaining attention. As a result,

attentional problems were incorporated into diagnostic criteria for hyperactive/impulsive

behavior disorders and have remained closely linked to disruptive behavioral diagnoses ever

since.

The first major recognition of inattention symptoms as central to ADDs came with the

publication of DSM-III (American Psychiatric Association 1980), which shifted emphasis to

inattention as the primary symptom of the disorder known until then as “hyperactivity.” In DSM-

III the name of the diagnosis changed from “hyperkinetic reaction of childhood” to “attention

deficit disorder” and diagnostic criteria for ADD with and without hyperactivity were

established. For 7 years, criteria for diagnosing ADD without hyperactivity were included in
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DSM.

Recognition of attentional impairments as central to ADDs was lost in DSM-III-R (American

Psychiatric Association 1987). The revision committee challenged the notion of ADDs without

hyperactivity because of a lack of supporting research. In DSM-III-R, diagnostic criteria for

ADDs without hyperactivity were dropped and inattention symptoms were combined into a

single list, along with symptoms of hyperactivity and impulsivity. This hybrid diagnosis was

then named “attention-deficit hyperactivity disorder” and remained classified as a disruptive

behavior disorder.

Although numerous research studies in the late 1980s clearly demonstrated the validity of the

diagnosis of ADD without hyperactivity, there were no officially accepted diagnostic criteria for

this type of ADD from 1987 until DSM-IV was published (American Psychiatric Association

1994). DSM-IV recognized a “predominantly inattentive type” of ADD, which required no

symptoms of hyperactivity or impulsivity, but the name of the diagnosis remained “attention-

deficit/hyperactivity disorder.” The slash between the defining terms was introduced to allude to

the separability of symptoms of the hybrid disorder ADHD.

Despite these changes in the official definition of this diagnosis, much of the professional and lay

literature about ADHD continues to describe the disorder as characterized by three cardinal

symptoms: inattention, hyperactivity, and impulsivity. Few publications focus on attention

impairments of ADHD without linking these to hyperactive and impulsive behavior. As a result,

the disruptive behavioral focus continues and individuals whose significant attention

impairments are not accompanied by hyperactive-impulsive symptoms are less likely to be

recognized as having ADHD.
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Inattention

Inattention Without Hyperactivity

Lahey and Carlson (1991) reviewed the substantial research supporting the validity of the

diagnosis ADD without hyperactivity. Among studies reviewed were several that demonstrated,

by factor analysis, that ADD symptoms yielded two separate factors: one comprising chronic

inattention and the other including combined hyperactivity and impulsivity. These studies

showed that children whose ADDs were with hyperactivity-impulsivity (ADD/H) differed from

children whose ADDs were without hyperactivity (ADD/WO) in their emotional and behavioral

patterns, peer relationships, and cognitive functioning.

Using this base of research, the DSM-IV committee on ADHD conducted a field study to test

new diagnostic criteria for ADDs with and without hyperactivity-impulsivity. Results of this

study led the committee to recognize that an individual may have an ADD without symptoms of

hyperactivity or impulsivity. The name given to this diagnosis was “attention-

deficit/hyperactivity disorder, predominantly inattentive type” (Lahey et al. 1994).

In addition to the inattentive type of ADHD, another new diagnosis, “predominantly hyperactive-

impulsive type,” was introduced in DSM-IV. This category was added primarily to identify

preschool children who were extremely hyperactive, though their young age precluded

identification of significant problems of inattention. This category may turn out to identify a

prodromal form of combined type ADHD.

“Attention-deficit/hyperactivity disorder, combined type” is offered in DSM-IV to diagnose

individuals with significant problems with both inattention and hyperactivity-impulsivity.

Although DSM-IV introduced the predominantly inattentive type of ADHD, this name
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perpetuated the continuing linkage of inattention to hyperactivity.

Subsequent research on the incidence of the various types of ADHD identified in DSM-IV has

indicated significant differences in frequency of each type, depending on the setting. In clinical

psychiatric settings, the combined type is found with the greatest frequency: 45%–62% of

clinical samples of patients with ADHD (Eiraldi et al. 1997; Faraone et al. 1998; Paternite et al.

1995). Probably for this reason, the combined type has claimed the largest share of attention in

most research done on ADHD. Yet, in the wider community, the predominantly inattentive type

is most common. According to epidemiological studies, prevalence of the predominantly

inattentive type ranges from 4.5% to 9.0% of the general population of children, whereas the

combined type occurs at frequencies ranging from 1.9% to 4.8%. The predominantly

hyperactive-impulsive type is even less common, ranging from 1.7% to 3.9% (Baumgaertel et al.

1995; Gaub and Carlson 1997; Wolraich et al. 1996).

Shortly after DSM-IV was published, additional research documented significant differences in

the life course of the two primary types of ADHD. A 4-year longitudinal study by Hart et al.

(1995) demonstrated, in a sample of boys diagnosed with DSM-III-R ADHD, that inattention

symptoms tended to persist, whereas hyperactivity-impulsivity symptoms tended to diminish. In

Australia, Levy et al. (1997) found a similar pattern in a 3-year study of a large sample of male

and female children with ADHD. Together, these studies highlight the developmental

separability of inattention symptoms from hyperactivity-impulsivity, even when both symptom

sets initially coexist (e.g., a child with combined-type ADHD).

Persistence of Inattention Into Adolescence and Adulthood

The phenomenon of hyperactivity symptoms diminishing with age may account for the long-held
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assumption that children with ADDs tend to outgrow these disorders in their teens. When only

behavioral symptoms are considered, many individuals with ADDs in childhood may be seen as

outgrowing their symptoms in adolescence. Yet when attention impairments are present in

childhood, with or without hyperactivity, they tend to persist into adolescence and adulthood,

often in ways that create problems for individuals at school, at work, and in social relationships

(Biederman et al. 1998; Millstein et al. 1997).

Achenbach et al. (1995) published results of a large 6-year national study of male and female

adolescents making the transition into adulthood. Results indicated that childhood attention

deficits tend to persist into early adulthood, usually without persistence of significant problems

with hyperactivity-impulsivity. Attention problems were found to be not only more persistent

into adulthood than hyperactivity-impulsivity symptoms but also more impairing. In young

adulthood, attention problems were found to be associated with significant impairments in

employment and social relationships.

Increasingly, research is establishing the validity and importance of inattention not only as

separate from hyperactivity-impulsivity but also as the most persistent and impairing of the two

symptom sets in the current understanding of ADHD. Yet identification of which cognitive

impairments should be included within “inattention” continues.

A Broad Concept of Inattention

The concept of inattention referred to in DSM-IV is a broad one; it involves much more than

simply not paying attention while someone is speaking. DSM-IV criteria refer also to excessive

problems with distractibility and chronic difficulties in organizing tasks and activities, attending

to details, following instructions and completing tasks, and undertaking tasks that require
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sustained mental effort, as well as to problems with losing things and excessive forgetfulness.

This broad range of impairments encompassed within the DSM-IV criteria for inattention

delineates impairment of not a single unitary function but a composite of diverse, but related,

cognitive functions subsumed under the concept of “attention” (see Parasuraman 1998).

Consistent with the broad DSM-IV list of inattention symptoms, patients diagnosed with ADDs

tend to report chronic impairments across a wide range of cognitive functions. From interviews

with adolescents and adults diagnosed with ADDs, Brown (1995, 1996) derived 40 self-report

items regarding aspects of inattention. These items clustered into five independent, but related,

factors: 1) organizing and activating for work, 2) sustaining attention and concentration, 3)

sustaining energy and effort for work, 4) managing affective interference, and 5) utilizing

working memory and accessing recall. Persons diagnosed with ADDs who reported chronic

difficulties in one of these factors tended to report similar levels of impairment in the other four.

Symptoms in Brown’s patient-derived factors extend beyond DSM-IV inattention criteria by

incorporating several functions adumbrated, but not explicitly included, in DSM. For example,

items related to activation for work tasks extend the DSM-IV item “often avoids tasks that

require sustained mental effort” and are closer to the item “often seems unmotivated” used in the

DSM-IV field studies (Lahey et al. 1994).

Some items on the Brown ADD scales are not directly linked to DSM-IV criteria but do reflect

aspects of inattention identified by other studies of ADDs. For example, items related to

managing affective interference are similar to reports by Wender (1995) that adults with ADDs

but with no diagnosable mood disorders often have marked impairment in their ability to manage

affective responses to stress or frustration to avoid excessive disruption in their work and
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relationships.

Executive Function

Inattention as Impairment of Executive Function

The broader view that inattention is an impairment of executive function is consistent with

current neurological and neuropsychological understandings of attention. Unlike the psychiatric

model, in which inattention has been linked primarily to disruptive behavior, neurological

models tend to emphasize linkage of attention to memory and to a cluster of other cognitive

functions often labeled “executive function” (Lyon and Krasnegor 1996).

Denckla (1996a, 1996b; see also Chapter 8 in this volume) has described how ADHD often

overlaps with the neurological diagnosis of impairments in executive function. Executive

function refers to a wide range of central control processes in the brain that connect, prioritize,

and integrate operation of subordinate brain functions. Taylor (1995) highlighted the need to

distinguish between modular and executive processes of attention wherein modular processing is

integrated by executive functioning into strategically appropriate programs to complete

necessary tasks. Denckla emphasizes that this central management system, often attributed to

operations in the prefrontal cortex, is crucial to organizing and integrating cognitive processes

over time and plays an increasingly important role as the young child matures and takes on more

complex tasks and more independent activities.

Although the concept of executive function has not yet been rigorously defined, it provides a

framework for recognizing that some brain functions manage other functions. These

management, or executive, functions might be compared to the functions of the conductor of a

symphony orchestra, the chief of a large city fire department, or the management team of a
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corporation.

One metaphor for executive function might be the conductor of a symphony orchestra, who does

not play a musical instrument in the orchestra but does play a critical role by enabling the

orchestra to produce complex music. The conductor organizes, activates, focuses, integrates, and

directs the musicians as they play. With his or her instructions and motions, the conductor

weaves together the sounds of the various instruments, controlling the musicians’ pace and

signaling them to bring in and fade out their particular sounds to bring each musical score to life.

The brain’s executive functions, like the functions of the conductor, organize, activate, focus,

integrate, and direct, allowing the brain to perform both routine and creative work.

Executive function might be compared to the chief of a large city fire department, who carries no

hoses or ladders but does play an essential role in planning how firefighters should respond to a

wide range of emergencies and in providing moment-to-moment directions to those who lay the

hoses, climb the ladders, and enter burning structures to save life and property. The chief’s role

involves rapidly assessing unexpected dangers as they arise, deploying needed equipment and

personnel, and carefully monitoring the situation, being alert to collapsing structures, sudden

wind changes, and hazardous materials. Like the fire chief, the brain’s executive functions

respond to unexpected situations as they arise, by selecting from a variety of problem-solving

tactics stored in long-term memory, implementing them, monitoring their execution, and

changing them as needed to meet challenges.

Executive function might also be compared to the management team in a corporation. The

corporation might have many divisions: procurement, human resources, manufacturing,

marketing, and distribution. These separate divisions, however competent, could not function as
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a corporation without effective management to organize, integrate, monitor, and modify their

functions to meet constantly changing needs. Likewise, the managers could not produce and

profit from the corporation’s products without support from these divisions. Such is the

relationship between executive function and other components of the working brain.

These metaphors cannot do justice to the complexity of the brain’s executive functions, but they

may help illustrate the important multiple roles involved in managing complex human activities.

Executive function refers to the wide variety of functions within the brain that activate, organize,

integrate, and manage other functions to allow the individual to function effectively. Many of the

symptoms classified as ADD symptoms of inattention are actually symptoms of executive

function impairments.

Developmental Demands on Executive Function

Impairments in executive function may not become apparent until the individual is required to

use this particular function. Preschool children, for example, are not expected to manage much

for themselves; there is little demand on them for self-management beyond complying with

parental directions. Usually, parents or other caretakers are responsible for starting, directing,

and stopping most of the young child’s activities. These adults often adapt their demands to the

wishes and moods of the particular child, but they typically provide most of the child’s

“executive management.”

Entry into nursery school or other group care situations gradually introduces the child to more

demands for self-regulation and accommodation to the needs of caretakers and other children.

Kindergarten and first grade increase demands for the child to regulate behavior (e.g., to sit still,

refrain from talking, complete tasks within given time frames). The school environment also
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increases demands for the child to regulate cognition (e.g., to maintain focus on specific tasks,

organize and prioritize activities, remember particular concepts and skills). Children whose

executive function impairments include severe difficulties with inhibiting impulsive behavior are

likely to be identified very early in their school careers. Children who can manage basic

behavioral self-control adequately, but who have significant impairments in the inattention

spectrum of ADDs, may not be identified until they advance to the upper grades.

Demands on executive function usually escalate rapidly in junior high school, high school, and

the first 2 years of college. This is when most individuals are faced with the widest range of

demands to organize and direct themselves in the broadest range of cognitive and social

activities, with the least opportunity to escape from activities for which they are not well suited.

Moreover, early and middle adolescence is when parents and teachers are expected to decrease

their management efforts and gradually require the teenager to take primary responsibility for

self-management (i.e., for the exercise of executive function).

Another important fact about executive function is that it becomes progressively more necessary

and complex as an individual gets older. Denckla (1996b) suggested that growing up is

essentially the development of competence in executive function. Complex tasks such as dealing

with multiple courses and different teachers in high school, driving a car, managing finances, and

providing day-to-day parenting for children are a few of the many tasks that place strong

demands on executive function. The increasing challenges to executive function as an individual

matures may explain why inattention symptoms of some individuals with ADDs, particularly

those who are bright and not hyperactive, are noticed not in early childhood but in middle to late

adolescence or early adulthood, as demands on executive function increase.
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Viewing ADDs as developmental impairments in executive function, which may not be

recognizable until an individual confronts the demands of the upper grades, has important

implications for determining the age at onset of ADD symptoms. DSM-IV diagnostic criteria for

ADHD stipulate that at least some of the symptoms must have been present before age 7 years.

Recently, the validity of this age requirement has been challenged by further analysis of the

empirical field study data on which it presumably was based (Applegate et al. 1997). Barkley

and Biederman (1997), following this same reasoning, argued that the age-at-onset criterion for

ADHD should be either abandoned or “generously broadened” because it has no sound scientific

basis and may impede recognition of ADD cases in which the onset of symptoms was not

apparent as early as age 7.

Among the most important aspects of executive function as an individual matures is “working

memory” (see below). Neuropsychologists (e.g., Pennington and Ozonoff 1996; Pennington et al.

1996) have highlighted working memory as a central aspect of executive function.

Attention

Short-Term Memory as a Critical Element of Attention

The linkage of attention to memory has long been recognized (see R. A. Cohen 1993; Cowan

1995). Recent developments on this linkage, however, focus on the role of working memory, a

construct introduced into the psychological literature by Miller et al. (1960, p. 65) in their

groundbreaking book on the organization of human behavior.

The concept of working memory has been developed by Baddeley (1986) and elaborated by

Goldman-Rakic (1987, 1991, 1994, 1995) and others (see Richardson et al. 1996) to refer to a
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subset of short-term memory functions that hold and manipulate information currently being

processed. Working memory holds the focus and immediate context of current attention and

refers to the brain’s capacity to keep “online” and actively use bits of information crucial for

current functioning, while carrying on other functions.

What separates current understandings of working memory from earlier notions of short-term

memory is the recognition that working memory is not just a temporary storage system but an

active processing system that helps the mind deal with immediate situations, whether novel or

routine, in light of relevant information remembered from the immediate and/or distant past.

Kosslyn and Koenig (1995, p. 388) described working memory as comprising “activated

information in the long-term memories, the information in short-term memories, and the decision

processes that manage which information is activated in long-term memories and retained in

short-term memories.”

Kosslyn and Koenig’s point of view follows that of Anderson and Bower (1973), cited in

Richardson (1996, p. 121), who emphasized that working memory is not structurally separate

from long-term memory but rather is a currently active partition of long-term memory. Much

remains to be learned about the nature and functioning of working memory, but two

characteristics are generally agreed on: 1) working memory has a limited capacity and there are

functional constraints on how much information can be activated simultaneously in it, and 2)

individuals differ in the effective capacity of their working memory (Richardson 1996, p. 124).

In many ways, working memory is similar to the random access memory (RAM) in a computer.

Neuropsychologists and neuroscientists are still at an early stage in conceptualizing,

operationalizing, and testing models of working memory. It is clear that many of the attention
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impairments associated with ADD are closely tied to chronic ineffectiveness of working

memory. Yet several other cognitive functions, which extend beyond working memory,

apparently are impaired in persons with ADD. These include problems with insufficient arousal,

energy, and effort for work tasks, which tie directly to the role of activation and emotion/affect in

cognition.

Activation/Arousal Aspects of Attention

Although neuropsychological concepts of working memory and executive function are as

complex as the wide-spectrum concept of attention, existing models seem overly intellectualized

and detached from the varying intensities of arousal and energy, which are crucial elements of

attention. Sergeant (1996, 1999) noted that an adequate model of attention must incorporate

elements of arousal, activation, and effort. Attention involves not only the flow of information

within the cortex but also varying intensities of arousal and activation, engaged with and

disengaged from a constant flow of internal and external stimuli. Arousal and activation may

vary considerably from one individual to another and within persons from one situation to

another (cf. Revelle 1993).

Two DSM-IV inattention symptoms address problems related to insufficient arousal, activation,

and sustained effort for work tasks. The later-revised item “often seems unmotivated to do

schoolwork or homework” from the DSM-IV field study picks up the problem of chronic

procrastination regarding work tasks. “Often does not follow through . . . and fails to finish

schoolwork, chores or duties in the workplace” alludes to chronic problems in sustaining effort

for timely completion of work tasks. Several other inattention symptoms (e.g., “difficulty

sustaining attention” and “easily distracted”) can also be understood as reflecting problems with
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insufficient arousal/engagement or possibly excessive arousal.

Affective/Emotional Aspects of Attention

Although the DSM-IV diagnostic criteria for ADHD include no affective symptoms, Wender’s

pioneering work (1987, 1995) and more recent formulations of ADD symptoms (e.g., Barkley

1997; Brown 1996; Conners 1997) recognize modulation of affect as a significant aspect of

executive function that is often impaired as a result of ADDs. Moreover, as Rothbart et al. (1995)

noted, processing of emotional information is an important aspect of attentional neural networks.

Energetic and arousal aspects of attention involve emotion as well as cognition. In The

Emotional Brain, LeDoux (1996) argues that there is no unified emotional system in the brain.

He argues that, instead, there are a variety of ways cognitive and emotional arousal may be

activated, sustained, or modulated by a rapid flow of unconscious linkages in working memory

between current stimuli and activated memories unconsciously assumed to be relevant.

Regardless of whether LeDoux’s specific formulations become widely accepted, his argument

highlights the critical influence of unconscious emotional associations, often virtually

inseparable from perceptions, as activators and modulators of attention. What remains to be

clarified is the variety of mechanisms by which emotional influences (e.g., terror, longing,

affection, jealousy, rage) both facilitate and impair the exercise of attention.

It is important to note that emotion affects attention not only as an internal influence that may

disrupt attention and need to be managed but also as a vital element in generating and sustaining

attention. This was highlighted by Taylor et al. (1997), who discussed emotions as “readiness for

action” and “motivators and organizers of behavior.” The researchers noted that “interest,”

probably the most frequently experienced positive emotion, “is an extremely important
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motivation in the development of skills, competencies and intelligence” (p. 11). The motivating

power of such “interest” may be most apparent when it is absent, as described in the chronic

complaints of many adults with ADDs who report that although they can “hyperfocus” on

activities in which they have special interest, they chronically find themselves unable to mobilize

effort for tasks in which they do not feel any special immediate interest, even when they are fully

aware that their failure to do that uninteresting task may cause significant problems later.

Negative impact of emotion/affect on attention is also apparent in many emotional disorders.

Wells and Matthews (1994, p. 320) argued that emotional disorders of anxiety, depression, and

obsessionality are all associated with a general core dysfunctional attentional syndrome upon

which features of the specific disorder and the individual personality and cognitive style are

superimposed. The authors described this dysfunctional attentional syndrome as consisting of

heightened self-monitoring and intensified processing of internal events, coupled with activation

of self-beliefs and appraisal that strains the individual’s attentional capacity and reduces the

overall efficiency of cognitive functioning (p. 266). By these and other mechanisms,

emotion/affect may affect the broad range of attentional functions in ways that impair and/or

enhance cognitive functioning.

Complexity of Attentional Systems in the Brain

Given the wide spectrum of cognitive functions associated with attention, it is not surprising that

many aspects of brain function seem to be involved. Attention is clearly not a unitary or modular

function in the brain; it is not identified specifically with any singular brain structure. As Colby

(1991) noted, “Attention is a distributed process . . . subserved by many brain structures” (p.

S90).
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In a review of findings from neuroimaging studies of the human brain, Posner and Raichle

(1994, pp. 154–179) showed evidence of at least three anatomic networks that function

separately and together to support various aspects of attention. These interacting networks are 1)

an orienting network consisting of parietal, midbrain, and thalamic circuits; 2) an executive

attention network including the left lateral frontal areas and the anterior cingulate; and 3) a

vigilance network comprising the right frontal and right parietal lobes as well as the locus

coeruleus.

Although many researchers rightly emphasize the role of the prefrontal cortex in problems of

executive function, working memory, and ADHD, it seems likely that the wide spectrum of

impairments associated with inattention will be found to involve many aspects of brain function.

Denckla (1991b) emphasized this when she wrote “ADHD . . . exemplifies the need to broaden

our differential localization beyond the prefrontal cortex to include neural substrates of

activation, orientation, motivation and vigilance as these connect with and influence executive

function” (p. x).

Among these neural substrates, which may be especially important in executive function,

working memory, and ADDs, are those of the nigrostriatal structures. Crinella et al. (1997)

reported findings from animal studies suggesting that nigrostriatal structures contribute essential,

superordinate control of functions such as shifting mental set, planning action, and sequencing

(i.e., executive functions).

Yet structural localization and dispersion of functions may not be the most important way to

understand the impairments associated with inattention. As Pennington and colleagues (1996)

pointed out, many developmental disorders may result
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from a general change in some aspect of brain development such as neuronal number, structure,

connectivity, neurochemistry, or metabolism . . . such a general change could have a differential impact

across different domains of cognition, with more complex aspects of cognition such as executive functions

being most vulnerable and other aspects being less vulnerable. (p. 331)

In this same context, Pennington et al. noted that the executive function impairments associated

with ADHD and some other developmental disorders may all involve varying degrees of

dopamine depletion in the prefrontal cortex and related areas (p. 330).

Neurochemical Contributions to Attentional Impairments

For many years, researchers have suspected that the attentional impairments of ADDs are related

to inherited neurochemical deficiencies in the brain. Pliszka et al. (1996) reviewed evidence that

ADD symptoms may be related specifically to the catecholamines, a specific set of

neurotransmitter chemicals manufactured in the brain. Yet most of the research on the role of

catecholamines in ADDs has not differentiated between inattention and hyperactive-impulsive

symptoms.

The possibility that attention impairments resulting from ADDs may be closely related to

dopamine depletion in certain areas of the brain finds support in the numerous studies that have

demonstrated dopaminergic medications (e.g., methylphenidate, dextroamphetamine) to be

effective in alleviating a wide variety of inattention symptoms (see Levy 1991). Although

noradrenergic medications (e.g., desipramine, nortriptyline) and α2-agonist medications (e.g.,

clonidine, guanfacine) have been demonstrated to be effective in alleviating hyperactivity-

impulsivity symptoms of ADHD, there is some evidence that these nonstimulant medications are

less effective in alleviating inattention symptoms (American Academy of Child and Adolescent
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Psychiatry 1997; Levy and Hobbes 1988; Spencer et al. 1996).

These findings suggest that a specific neurotransmitter system, the dopaminergic system, may

play a particularly important role in inattention symptoms of ADD. Servan-Schreiber et al.

(1998) summarized research literature on the impact of dopamine on specific neural networks in

human information processing and developed and tested a model demonstrating that dopamine

has a direct positive effect on the increase of gain in the activation function of the neural

networks underlying attentional processing. Additional evidence for the critical role of dopamine

in management of cognitive functions comes from recent laboratory studies summarized by

Wickelgren (1997), which indicate that in many species dopamine plays a critical role in

mobilizing attention, facilitating learning, and motivating behavior that is critical for adaptation.

The role of dopamine in facilitating these functions may be far more broad, subtle, and complex

than has previously been thought. Inattention symptoms of ADD may be reflecting impairments

resulting primarily from insufficient functioning of aspects of dopaminergic transmission in the

human brain.

Diagnostic Issues in ADD Impairments

Disentangling ADD Inattention From Hyperactivity

As more is learned about the nature and complexity of inattention, it is becoming increasingly

clear that the long-held linkage between inattention and hyperactivity in ADD needs to be

reconsidered. Recently, both Barkley (1997; Barkley et al. 1996) and Quay (1997) proposed that

the predominantly inattentive type of ADD should be considered a disorder separate from the

combined type of ADHD. Both argue that combined-type ADHD results from impairment in the

behavioral-inhibition system of the brain, whereas the predominantly inattentive type is a very
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different cluster of problems with a different etiology to which their “impaired capacity to inhibit

behavior” models do not apply. They argue that the “hyperactive-impulsive” symptoms

associated with the current ADHD diagnosis constitute a cluster of developmental problems with

a different cause and different course than those of the predominantly inattentive type, even

though both types may respond to the same medications.

For reasons mentioned earlier in this chapter, separating the diagnosis of ADD inattention from

the hyperactivity-impulsivity of ADHD may be sensible. DSM-IV has already separated the

inattention symptoms of ADHD from the hyperactivity-impulsivity symptoms of ADHD.

Currently, sufficient symptoms in either symptom set provide grounds for an ADHD diagnosis.

The present confusion rests simply in the persistence of linking both symptom sets within the

name of the disorder.

Perhaps a useful next step might be simply to change the labels of these diagnoses to further

clarify their independence. What is currently called ADHD, predominantly inattentive type,

might be called simply “attention-deficit disorder” without reference to hyperactivity. ADHD,

predominantly hyperactive-impulsive type, might be called “hyperactivity-impulsivity disorder.”

Persons with ADHD, combined type, might be given diagnoses for both ADD and hyperactive-

impulsivity disorder.

Regardless of what may eventually be done in refining the official nomenclature for diagnosis,

current practice in many clinical and educational settings is to use the official terms for ADHD

only for formal diagnosis. The term attention-deficit disorder is already commonly used to refer

to the attentional impairments of ADHD, regardless of whether they are accompanied by

hyperactivity-impulsivity.
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DSM-IV and the Diagnosis of ADD Inattention

If diagnosis of the inattention impairments of ADDs can be separated from the hyperactivity-

impulsivity symptoms of ADHD, it might be easier for clinicians to be alert to the wide range of

cognitive impairments associated with ADDs, especially in adults. In the present diagnostic

system, DSM-IV, there is no diagnostic category that picks up the wide range of cognitive

impairments associated with the broad spectrum of inattention symptoms of ADHD. The DSM-

IV section “Delirium, Dementia, and Amnestic and Other Cognitive Disorders” comprises

disorders in which the “predominant disturbance” is a cognitive deficit that represents “a

significant change from a previous level of functioning” (American Psychiatric Association

1994, p. 123) (e.g., dementia of the Alzheimer’s type or dementias due to vascular insufficiency,

head trauma, or neurological disease), but all these disorders relate to impairment of cognitive

functions that were once intact. Except for ADD, there is no diagnostic category in DSM-IV for

cognitive impairments that are developmentally based, in which the individual of normal

intelligence has had these same problems of impairment in organization, inattention, short-term

memory, and so forth from early in life. In short, there is in DSM-IV no diagnostic category for

developmentally based impairment of executive functions in persons of normal intelligence.

Although psychiatry has diagnostic categories to describe conditions of persons with executive

functions that, once adequate, became impaired because of injury or disease, it does not yet have

a diagnosis for the condition of those whose executive functioning has been significantly

impaired from the outset of life, with or without accompanying hyperactivity-impulsivity. It

appears that ADD is currently functioning as a category of diagnosis for many children,

adolescents, and adults who have chronic, developmentally based impairments of executive

functions and working memory.
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In recognizing that the diagnosis of ADD is being used to label impaired executive functions,

some might consider inventing a new name for this disorder of cognitive impairments; terms like

“executive function disorder,” “cognitive management disorder,” and “developmental

neurocognitive disorder” might be considered for future editions of the diagnostic manual. Yet it

is not clear that such a change of terms would yield any greater clarity of understanding. There

may be ways to adapt existing diagnostic terms—attention- deficit disorder and hyperactivity-

impulsivity disorder—in ways that would preserve some continuity of terms and yet more

adequately reflect the newly emerging understanding of these impairments.

ADD as Diagnosis for Developmentally Impaired Executive Function

Following the lead of Douglas (1988), Denckla (1991b, 1993, 1994, 1996), Pennington and

Ozonoff (1996), Pennington and Welsh (1995), Pennington et al. (1996), and others, theorists

and researchers are increasingly beginning to conceptualize ADD as a diagnostic construct for

developmentally impaired executive function and working memory. Tannock and Schachar

(1996) observed, “There is growing consensus that the fundamental problems (in ADHD) are in

self-regulation and that ADHD is better conceptualized as an impairment of higher-order

cognitive processing known as <@145>executive function’” (p. 129). Castellanos (1999) made a

similar observation: “The unifying abstraction that currently best encompasses the faculties

principally affected in ADHD has been termed executive function (EF), which is an evolving

concept. . . . there is now impressive empirical support for its importance in ADHD” (p. 179).

The notion of “higher order” cognitive processing initially sounds formidably abstract, but it is

quite simply illustrated in the situational variability of ADD symptoms. The problem that

persons with ADD face is not that they are totally unable to sustain attention, to organize a task,
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to recall what just happened, and so forth. They are able to exercise all these basic functions

quite adequately under certain conditions—for example, in an emergency or when engaged in an

activity in which they have a high level of immediate, spontaneous interest. The central problem

of persons with ADD is that they are not able to activate and sustain these functions, which they

sometimes perform quite well, in many situations when it is necessary or desirable to do so. For

example, an individual may be able to “hyperfocus” and sustain intense attention for several

hours while playing a sport or using a computer, yet he or she may be unable to sustain attention

for more than a few minutes at a time when reading or when sitting in a class or a meeting. The

functions—paying attention, organizing, recalling, and so forth—are intact; they are simply not

responsive to higher-order processing. That is, the individual is not able readily to activate,

deploy, and utilize these functions as needed. They are not readily turned off or on when needed;

they are not responsive to “willpower.” Executive function is simply a name for those higher-

order systems of the brain that activate, integrate, coordinate, and modulate a variety of other

cognitive functions.

Tannock and Schachar (1996) also noted the neuropsychological evidence that persons with

ADHD tend to show specific impairment in frontal lobe tasks associated with executive function:

“The deficits in ADHD appear to be relatively specific to executive function rather than

reflecting generalized cognitive impairment[,] because executive dysfunction is evident in

ADHD children with above-average IQ and deficient performance is observed on frontal- lobe

tasks, but not on measures of temporal lobe functioning or on ‘non- executive tasks’” (p. 131). A

similar perspective is offered by Seidman (1997b):

Cognitive deficits, particularly impairments in attention and executive functions, are hypothesized to be a

core part of ADHD [Douglas 1972] and are thought to play a major role in the difficult adaptation of
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children with ADHD. These children exhibit subaverage or relatively weak performance on various tasks of

vigilance and sustained attention, motoric inhibition, executive functions [such as organization and

complex problem solving] and verbal learning and memory [Grodzinsky and Diamond 1992; Barkley et al.

1992; Seidman et al. 1995a, 1995b]. (p. 150)

Seidman makes a very similar report from his study of adults with ADHD: “Unmedicated adults

with ADHD performed worse than controls on measures of auditory sustained attention,

executive components of verbal learning and arithmetic despite similar levels of education and

IQ. These impairments could not be accounted for by age, learning disabilities, psychiatric

comorbidity or gender” (Seidman et al. 1998, p. 264).

Impairments of Executive Functions in Cognitive Versus Behavioral ADHD

The formulations of ADHD as impairment in executive function just cited do not distinguish

between combined and inattentive types. This is quite different from Barkley’s (1997)

elaboration of his new theory of ADHD, in which he focuses explicitly on only the combined

type and not the inattentive type. Drawing on extensive neuropsychological research, Barkley

identifies behavioral inhibition as one of five aspects of executive functioning that he describes

as underpinning the impairments of ADHD.

Using a rather elaborate theory extrapolated from Bronowski’s formulations about human

language, Barkley (1997, p. 108) proposes that behavioral inhibition plays a primary and

essential role in the development and proficient performance of four additional executive

functions: nonverbal working memory, verbal working memory, self-regulation of affect/arousal,

and reconstitution (i.e., capacity to manipulate stored information). He sees combined-type

ADHD as a consequence of related impairments in these five aspects of executive function.
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Barkley (1997) argues that behavioral inhibition is primary among these executive functions

because it “probably assists with the suppression of the observable motor accompaniments

associated with each form of executive function, thus facilitating the internalization of behavior”

(p. 155). This assumption of the primacy of behavioral inhibition among executive functions is

interesting but is thus far not convincingly supported by any empirical data. To the contrary,

Barkley’s emphasis on behavioral inhibition as the central identifying feature of ADHD has been

challenged by Douglas (1999): “Barkley’s attempt to establish the primacy of disinhibition

differs from my own conceptualization [of ADHD] in which attentional and inhibitory deficits

are viewed as different manifestations of an underlying regulatory control problem. . . . there is

convincing evidence of both facilitating (activating) and inhibitory problems in ADHD” (p. 108).

I offer a modified view, an alternative to Barkley’s theory, as follows: 1) as Barkley and Quay

have both argued, impairment of one aspect of executive function, behavioral inhibition, is the

core problem in the hyperactive- impulsive type of ADHD but not in the predominantly

inattentive type; and 2) other aspects of executive function (e.g., verbal working memory, self-

regulation of affect) are impaired in the inattention symptoms of ADD, whether these symptoms

appear in the combined type or in the inattentive type.

In this revised formulation, individuals with combined type ADHD would be seen having

impairments in a wider range of executive functions—both those that modulate behavioral

inhibition and those that modulate the wide variety of cognitive impairments currently listed as

inattention symptoms of ADD. Individuals with the predominantly inattentive type of ADD,

either primary or after remission of hyperactive-impulsive symptoms, would be seen as having

impairment in those aspects of executive function related to the various aspects of inattention.
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This understanding could be translated into existing diagnostic terms with a few simple changes

of nomenclature. The term attention-deficit disorder, without any reference to hyperactivity

disorder, could be used to describe the cluster of cognitive impairments described in DSM-IV as

inattention symptoms of ADHD. The term hyperactivity-impulsivity disorder could be used to

describe the cluster of impairments of behavioral control described in DSM-IV as hyperactivity-

impulsivity symptoms of ADHD. Persons could be diagnosed as having both disorders so long as

the criteria for both disorders are met.

ADD Impairments as Dimensional, Not Categorical

Increasingly, clinicians and researchers are recognizing that ADD impairments occur along a

dimension. For example, Levy et al. (1997) reported on a large-scale twin study that yielded

genetic evidence that “ADHD is best- viewed as the extreme of a behavior that varies genetically

throughout the entire population rather than as a disorder with discrete determinants” (p. 737).

This continuum ranges from normal levels of impairments that occur sometimes in virtually

everyone to more extreme levels of impairments that occur less frequently and have substantially

greater negative impact on the person’s life functioning. Put simply, everybody has ADD-type

impairments sometimes, but only those who chronically have significant impairment from ADD

symptoms should receive an ADD diagnosis. Thus, the ADD diagnosis is analogous to the

diagnosis for major depressive disorder; everyone has depressed mood occasionally, but only for

those whose depression is persistent and significantly impairing is the diagnosis of major

depression considered appropriate. In contrast, pregnancy is not dimensional, but categorical.

There are no degrees of pregnancy; either one is pregnant or one is not. There is no defined state

in between.
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The two main points made by this emphasis on dimensionality of ADD are as follows: 1) The

various impairments of cognitive function symptomatic of ADD inattention occur to some

degree in virtually everyone. 2) The line between those diagnosed with ADD and those not

meeting the diagnostic criteria for ADD is not sharply drawn; the differences between those

meeting the criteria on the one side and those almost but not quite meeting the criteria on the

other side are not great.

Despite findings that the dimensional view of ADD symptoms yields greater predictive utility for

diagnostic purposes than does the categorical view (cf. Fergusson and Horwood 1995), Kagan

(1994) and Jensen (1995) remind us that categorical understanding of a disorder like ADD may

also be useful. Persons who have a cluster of significant impairments in a particular domain may

have qualitatively different experiences than those who have isolated, transient, or less-impairing

symptoms. The existing diagnostic criteria for ADHD have led to the identification of groups of

people who chronically have a cluster of related impairments that tend to co-occur and to lead to

considerable difficulty in a variety of settings.

Regardless of how the diagnostic labels for impairments of ADD may eventually be changed, or

of how arbitrary the delineation may be, there will be a continuing need for those involved in

diagnosis to determine a cutoff distinguishing the range of ADD impairments that are to be

considered “normal” from those of sufficient severity that they can be considered to constitute a

“disorder.”

Severity Cutoffs for ADD as a Dimensional Disorder

Given that ADD symptoms are dimensional, it becomes clear that making a diagnosis for an

ADD requires establishing a cutoff to mark a point beyond which the symptoms are considered
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to constitute a disorder warranting treatment. DSM-IV appears to establish such a cutoff by its

listing of nine symptoms of inattention and nine symptoms of hyperactivity-impulsivity and its

stipulation that when six or more of these nine symptoms are present and exclusion criteria are

met, the ADHD diagnosis can be appropriately made. Yet counting these symptoms is not like

counting cancer cells in a biopsy tissue sample. Careful examination of ADHD symptom lists

indicates that each item really encompasses a whole domain of functioning and requires a

determination of what constitutes “often,” “maladaptive,” and “relative to developmental level.”

Consider the inattention item: “Is often forgetful in daily activities.” This might include

forgetting what has been heard or what has been seen, or both, and what has been learned or

what has been done, or both. “Often” might mean many times an hour, many times a day, or

many times per week. “Developmental level” might mean of the same age, of the same general

range of intelligence (IQ above 70), or of the same specific range of intelligence (compared with

others with IQs in the superior range).

Many such judgments enter into a clinician’s determination of whether any given symptom

should or should not be counted toward diagnosis. Similarly, clinical judgment is required for

determination of whether any given individual is presenting “clear evidence of clinically

significant impairment in social, academic, or occupational functioning” (American Psychiatric

Association 1994, p. 84). Making such diagnostic judgments is not always easy; it requires

empathic perception, ability to communicate effectively with the patient, a good appreciation of

the wide breadth of “normality,” and a firm grasp of the multiple varieties in which

psychopathology may be manifest. It should be noted that similar clinical judgments are required

for diagnosis of virtually every psychiatric disorder, both in differentiating “disorder” from
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“normality” and in differentiating one disorder from another, especially when they overlap or are

concurrent.

Comorbidities With ADD

“Dimensions of Impairment” Paradigm for Diagnosis

It is not only for the ADD diagnosis that a dimensional approach to diagnosis of impairments is

being recognized. Over recent years researchers and clinicians in both child and adult psychiatry

have called attention to the limitations of categorical diagnosis, in which it is assumed that each

psychiatric diagnosis is a discrete category with clear boundaries and substantial underlying

specificity (Achenbach 1990–1991; Blacker and Tsuang 1992; Caron and Rutter 1991;

Nottelman and Jensen 1995; Skodol and Oldham 1996).

As Skodol and Oldham (1996) noted:

[P]sychobiological research has led to the discovery of abnormalities in specific neurotransmitter functions

in a wide variety of disparately classified disorders. Family studies have demonstrated family aggregation

of disorders of apparently different types. Treatment studies have indicated that pharmacological agents,

such as antidepressant drugs, can benefit patients with seemingly distinctive types of psychopathology.

Thus, the notion that all 200+ DSM-IV categories represent discrete disorders with distinctive etiologies

and pathogenetic mechanisms is patently naive, and the search is on for more fundamental

psychopathological disturbances. (p. 2)

Many of the diverse discrete categorical diagnoses are increasingly being seen as related in

clusters, spectrum, or dimensional groupings, in which the disorders in such groupings are seen

as variations of dysfunctions in related functional systems. Examples include schizophrenic
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spectrum disorders (Bellak 1994), compulsive-impulsive spectrum disorders (Oldham et al.

1996), autistic spectrum disorders (Towbin 1994), and depressive spectrum disorders (Angst and

Merikangas 1997).

ADD as a Spectrum Disorder Often Comorbid With Other Disorders

This dimensional, “spectrum” approach to diagnosis seems especially appropriate for ADDs,

which, as discussed earlier, appear not to be unitary or categorical. ADDs include many variants

of impairments in a wide range of cognitive executive functions. Yet these disparate impairments

are related; they often appear concurrently, tend to run in families, and often respond to

treatment with the same type of medications.

However, ADD impairments often do not appear alone; they can appear concurrent with a wide

variety of other psychiatric disorders and do so with a frequency that greatly exceeds chance.

The medical term for this concurrence is comorbidity. Comorbidity can apply to the overlap of

two or more disorders at the very same moment or, more commonly, to the co-occurrence of two

or more disorders in the same lifetime. Generally, it is not the fact of comorbidity itself, but its

frequency and causes that are important. It is possible for an individual to have diabetes and

influenza (or many other combinations of ailments) at the same time; this would have no special

interest unless persons with one of the disorders had an increased risk of having the other, or if

the co-occurrence significantly changed the prognosis, course, treatment response, or outcome of

either or both disorders.

Studies of the comorbidity of ADD have found extremely elevated rates of co-occurrence

between ADD and many other psychiatric disorders (see Angold and Costello 1993; Biederman

et al. 1991, 1992; Jensen et al. 1993, 1997). Assessments of comorbidity usually are made by
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comparing the incidence of two given disorders in the general population and then ascertaining

the incidence of one disorder among those persons identified as having the other.

Such comparisons of individuals with ADD and persons without ADD in the general population

have yielded markedly higher incidence rates for a wide variety of psychiatric disorders in the

ADD samples. For example, the generally reported rate of anxiety disorders in the general

population of children is about 5%; among children with ADD the observed rate of anxiety

disorders is approximately 25%. Similarly elevated incidences of major depressive disorder,

oppositional defiant disorder, conduct disorder, learning disorders, bipolar disorder, Tourette

syndrome, substance abuse, and other psychiatric diagnoses have been reported for children

and/or adults with ADD (Biederman et al. 1991b, 1993).

Within the present system of diagnostic categories, ADD is very often comorbid with other

disorders. Biederman et al. (1992) reported that among the children with ADDs in their sample,

51% met the criteria for at least one other psychiatric diagnosis; among adults with ADDs in this

sample, the authors found 77% with at least one comorbid psychiatric diagnosis. These elevated

rates of ADD comorbidity are found not only in clinic samples, where one would expect to find

individuals with more severe and aggregated problems, but also in community samples, where

there has been no selection for those who seek treatment.

Possible Reasons for the High Psychiatric Comorbidity With ADDs

Several proposals have been advanced to explain the high rates of comorbidity of ADD with the

wide range of psychiatric disorders. One possible argument is that ADD symptoms may be just

one aspect of the comorbid psychiatric disorder. This argument is contradicted by Biederman et

al.’s (1992) National Institute of Mental Health family genetic study of ADHD, in which they
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presented evidence suggesting that the cognitive impairments observed in the sample of children

with ADHD “are caused by the ADHD syndrome itself and do not appear to be accounted for by

psychiatric comorbidity” (p. 352). Likewise, in a sample of adults with ADHD, Biederman et al.

(1993) reported evidence of ADD cognitive impairments based on neuropsychological measures

and unequivocal evidence of school failure, even in those adults whose ADD was not comorbid

with any other psychiatric diagnosis in their lifetime.

Children and adults with ADDs who have a comorbid psychiatric disorder, such as depression,

anxiety disorder, or conduct disorder, have all the requisite symptoms for the second disorder in

addition to the requisite number of symptoms of an ADD. Moreover, ADD can sometimes

appear without any comorbid disorder. ADD does not appear to be just another label for other

psychiatric diagnoses with which it is comorbid.

Another explanation proffered for the high rates of comorbidity between ADD and other

psychiatric disorders is that ADD may not be a single entity. Biederman et al. (1992) argued that

ADD may be a name for “a group of conditions with different etiologies and risk factors, as well

as different outcomes, rather than a homogenous clinical entity” (p. 339). Conners (1997) made a

similar point: “Any effort to find a common mechanism, whether anatomical or purely

psychological . . . [, for ADHD] seems doomed to failure as long as we treat the surface

symptoms as unitary phenomena instead of the multi-component processes they really are” (p.

9).

From the perspective advanced in this chapter, one might paraphrase and modify Biederman et

al.’s argument to say that ADD is a name for a spectrum of impairments of cognitive executive

functions that often appear together and often respond to similar treatments, though they may
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have differing etiologies, risk factors, and outcomes, and are often comorbid with a wide variety

of psychiatric disorders, many of which may also be spectrum disorders. This view of ADD as a

cluster of attentional/executive impairments that appear and may persist with and without

psychiatric comorbidity is consistent with Seidman’s findings from neuropsychological

assessments of children and adults with ADD (Seidman et al. 1995a, 1995b, 1997a, 1997b,

1998): the impairments of attention/executive function in these individuals tend to be persistent

and relatively independent of any comorbid psychiatric disorder that may be present.

Possible Subtypes of ADD Comorbidity

The central question that emerges from recognition of the overlap of ADD with other disorders

is, What difference does comorbidity make? In other words, how does the co-occurrence of ADD

with another disorder alter the presentation, illness course, or response to treatment of the

affected patient? The major purpose of most of the chapters in this volume is to address this

important question.

Jensen et al. (1997) recently published a review of 15 years of ADD literature to ascertain the

most prevalent patterns of ADD comorbidity and to determine the extent to which specific

comorbid patterns may convey unique information about ADHD symptoms, treatment, and

outcomes. From this review they derived data that support delineation of two new

subclassifications of ADD: ADHD, aggressive subtype, and ADHD, anxious subtype. Data

suggest that persons with ADD that is comorbid with conduct disorder tend to have lower IQ,

increased learning/reading deficits, and evidence of neuropsychological impairments; also,

demonstrably high levels of familiality are evident in this population. Data on those whose ADD

is comorbid with anxiety indicate a tendency for this group to demonstrate more inhibition on
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laboratory measures of attentional processes, decreased impulsivity, and decreased severity of

some other associated symptoms (e.g., aggression and conduct disorder symptoms). The authors

suggested more research to refine understanding of these two proposed subtypes. At a more

general level, Jensen and colleagues suggested, from their review of the data, that clinical course

and outcomes of ADD are generally poorer in the presence of comorbid conditions than when

there is no comorbidity, whether measured by parent-child interactions, poor school

performance, automobile driving behaviors, or risks for later substance abuse and antisocial

personality disorder.

Importance of Assessing Comorbidities With ADDs

Clearly the impact of comorbid psychiatric disorders on the course, treatment, and outcomes of

ADD is a very important area for further study. Yet, until recently, most researchers of ADD and

many other psychiatric disorders have tended to design their studies to focus on individuals who

manifested relatively “pure” forms of the disorder without complications of comorbidity. Jensen

et al. (1997, p. 1077) strongly suggest that “comorbidity must be more fully considered in the

design of future studies of ADHD.” They contend that “[r]ather than regard ADHD-associated

conditions as <@145>noise,’ that is, as extraneous factors to be controlled for or eliminated,”

investigators of ADHD should “vigorously study” the nature and impact of comorbidity on

ADHD assessment, treatment, and outcome.

The study of the comorbidity of ADD with other psychiatric disorders is important. However,

while the needed studies are being designed, carried out, and reported—a process that will take

more than a few years—many patients with ADD will be seeking assessment and treatment. It is

critically important that those who provide assessment and treatment for these children,
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adolescents, and adults with ADD learn carefully to take into account the strong likelihood that

comorbid disorders may be present with ADD. Likewise, clinicians assessing patients for other

psychiatric disorders should seriously consider the possibility that ADD, perhaps masked by

other symptoms, may be comorbid with another psychiatric disorder such as a mood disorder,

anxiety disorder, conduct disorder, learning disorder, or substance abuse.

In actual practice, clinicians deal with the complications of individual persons, not with

simplistic categories of disorder. Often a person, in addition to fully meeting the established

diagnostic criteria for one or more disorders, will have some symptoms of other disorders, but

not all the symptoms required for diagnosis of those disorders. Good clinicians have long

recognized that these more isolated symptoms and “subclinical” forms of disorder need to be

taken into account for accurate assessment and effective treatment. Ratey and Johnson (1997)

highlighted the importance of these subclinical characteristics, which they have labeled “shadow

syndromes.”

In any case, adequate assessment and treatment of ADD requires that the clinician take into

account not only the wide spectrum of impairments associated with ADD but also the

accompanying symptoms of other disorders. Some of the accompanying symptoms may fully

meet the diagnostic criteria for specific disorders, whereas others may reflect remission or

persistence of the disorder in subclinical form. Sometimes only one comorbid disorder may be

present, either actively or in remission. In some cases, the diagnostic criteria for several

comorbid disorders may be fully met, with the disorders active at the same time or intermittently.

It should also be noted that generally neither ADD nor comorbid disorders are static in their

manifestations. Longitudinal research and clinical experience both indicate that symptom
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profiles of individuals with ADD often change over time—for example, hyperactive-impulsive

symptoms may be lost as a child gets older, and organizational problems may become

increasingly evident as an adolescent takes on more adult work and financial responsibilities.

Likewise, symptoms of other psychiatric disorders comorbid with an ADD may remit or

exacerbate over time. For example, obsessive-compulsive symptoms may become more or less

salient, an adolescent may gradually cease to abuse alcohol or marijuana, and depressive

symptoms may lift spontaneously or in response to treatment. The severity of ADD symptoms

and their responses to treatment may vary considerably as a function of increased or reduced

severity of one of the comorbid disorders or interaction of changes in several comorbid disorders

that may be present at a given time.

Areas for Further Research on ADD Comorbidity

Recognition of ADD as a spectrum of executive impairments comorbid with many other

psychiatric disorders raises many questions about the nature, etiology, assessment, course,

treatment, and outcome of ADD. These questions apply to ADD both in its relatively

uncomplicated forms and when comorbid with various other disorders, singly and in

combination. Some areas in which further research might be especially useful are described in

the following subsections.

Assessment of ADD Cognitive Impairments Across the Life Span

Although there exists an enormous and continually growing research literature on ADD, most of

the reported research thus far has focused primarily on young Caucasian boys with hyperactive-

impulsive symptoms. There have been relatively few studies of adolescents and adults with
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ADD, very few of adolescents and adults with ADD symptoms that did not include

hyperactivity, and extremely few of persons with ADD who are female or from ethnic minorities.

Moreover, as Jensen et al. (1997) noted, extant research on ADDs has insufficiently studied

persons with ADDs that are complicated with comorbidities. The research that has been done on

the comorbidities of ADD has focused mainly on varieties of behavioral disorders, especially

conduct disorder. Relatively little attention has been paid to other types of comorbidity with

ADD.

Since ADD appears to be a highly prevalent developmental disorder that, for at least half of

those diagnosed, persists into adulthood, it is extremely important to develop a fuller empirical

understanding of how ADD symptoms are manifested in childhood and of how these symptoms

persist and/or change over time in the absence and presence of comorbidity.

Some ADHD symptoms may change, for better or worse, in response to developmental learning

or advancing brain development. New symptoms may arise as individuals are faced with

increasing demands for self-control and independent functioning. Biederman et al. (1998)

presented data on the diagnostic continuity of childhood ADHD into adolescence, but far more

empirical information is needed on the persistence and changes in the wider range of ADHD

symptoms over the life span.

Requirements for increased executive function continue to escalate as development proceeds,

from the relatively basic requirements of group activities in day care or kindergarten, to the

constantly increasing academic and social challenges of each grade in elementary and high

school, to the variegated challenges of preparing to work, eventually moving out of the family

nest, getting and functioning in a job, paying one’s own bills, managing a household, carrying on
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multiple social relationships, and, possibly, functioning as a parent. Awareness of these

increasing challenges over time to an individual’s capacities for executive functions, when

coupled with recognition of ADHD as developmentally impaired executive function, may require

reassessment of the diagnostic criteria for ADHD pertaining to age at onset and age at

impairment. The DSM-IV diagnostic criteria for ADHD specify that at least some of the

symptoms of ADHD must have been present prior to age 7 years for the ADHD diagnosis to be

used appropriately. Recently, some of those who were involved in establishing those criteria

have questioned the validity of the age-at-onset criterion (Applegate et al. 1997). Barkley and

Biederman (1997) extended this questioning to argue that the age-at-onset criterion for ADHD

should be altogether abandoned or generously broadened.

Persons with various types of ADD and comorbid disorders may experience widely differing

levels of impairment and success as they attempt to cope with the ever-changing challenges

presented by the demands of changing life circumstances. Some widely circulated popular books

offer very useful descriptions of the phenomenology of ADD in adult life (e.g., Hallowell and

Ratey 1994; Kelly and Ramundo 1995; Solden 1995). Systematic cross-sectional and

longitudinal research is needed to develop adequate empirically based understanding of the

developmental course of ADD and how this course may be modified by various comorbid

conditions.

One particular need for further research is to develop an empirical basis for diagnostic criteria for

ADD in adults. The DSM-IV criteria for the diagnosis of ADD are intended for use with all age

groups, but the criteria were developed in field studies that included no adults, only children

aged 4 to 17 years. Murphy and Barkley (1996) reported that when the diagnostic cutoffs of
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DSM-IV are applied to assessment of ADD in adults, only the most severe cases are identified.

Their studies of adults not seeking treatment indicate that much lower cutoff points must be

utilized to identify adults whose symptoms place them within the 7% of the population most

impaired by ADD. To provide adequate criteria for diagnosis of ADD in adults, systematic

research is needed to establish the nature, course, and prevalence of symptoms of ADD in late

adolescence and throughout adulthood. More systematic research can establish impairment on a

more solid foundation than that provided by simply a given percentage of the population or

criteria for persistence of impairment derived from studies of samples of children.

Neuropsychological research on ADD impairments of children, adolescents, and adults is

particularly important for validating the diagnosis and for developing more adequate diagnostic

measures useful for various ages. As Seidman et al. (1997b) observed, cognitive performance

measures “are key validating criteria for ADD because they do not share method variance with

other measures . . ., directly assess performance . . . and can be given longitudinally to assess

(symptom) stability over time” (p. 158). Further research will help to determine the clinical and

predictive utility of neuropsychological measures in the assessment and treatment of ADD; it

should also lead to development of more effective measures to augment assessment by clinical

interview.

Yet there are limits to what can be expected of “objective” measures of executive function

impairments of ADD. Rabbit (1997) observed that the usual research strategy of isolating and

quantifying one particular variable is not feasible in studying executive function because “an

essential property of all ‘executive’ behavior is that, by nature, it involves the simultaneous

management of a variety of different functional processes” (p. 14). Burgess (1997) expressed a
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similar concern in his review of theory and methodology of executive function research; he cited

numerous studies indicating that most current neuropsychological measures of executive

function are inadequate because they try to separate interacting aspects of complex integrated

functions. To illustrate, he cites Goethe’s comment that “dissecting a fly and studying its parts

will not tell you how it flies” (p. 99).

Interaction of Genetic and Environmental Factors in ADDs

Numerous studies have demonstrated that ADD impairments are highly familial, linked to

genetic factors that apparently have an impact on the functioning of specific neurotransmitter

systems (see Chapter 2, this volume, for a review). Yet environmental factors are not without

influence on any individual’s ADD symptoms. Biederman et al. (1995) replicated the earlier

findings of Rutter to demonstrate that psychosocial adversity significantly influences the

expression of ADHD symptoms. In this study they found that while no one particular

psychosocial stressor increased poor outcome of ADD, the additive effect of multiple stressors

(e.g., low socioeconomic class, large family size, parental psychopathology, foster placement)

had a significant impact on the level of impairment.

As Mazure and Druss (1995) noted, the relationship between environmental stressors and

psychiatric disorders, though not simple, is significant. Several different theories have been

advanced to describe the role of stressors and environmental protective factors in contemporary

models of psychiatric illness. What these theories have in common is an appreciation of the

importance of environmental stressors and supports interacting with genetic vulnerability to

psychiatric illness to shape the individual’s impairment and development of strengths. Thus far,

there has been very little research on the role that environmental stressors and/or supports might
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play in shaping the course of impairments and development of protection and adaptation in

persons with ADD (see Samudra and Cantwell 1999). Yet several workers in developmental

psychopathology have reported on studies that may help begin to address these issues.

Rogeness and McClure (1996) reported on the study of environment- neurotransmitter

interactions as these shape neural circuits, neurophysiology, and neurochemistry of the brain

across development. Likewise, Shore (1996) discussed the role of experience in maturation of

the regulatory system in the prefrontal cortex. The perspectives of these researchers suggest a

mechanism and a developmental perspective that might be useful in studying these issues with

regard to ADHD.

ADD Symptoms Associated With Severe Social/Mental Dysfunction

Many individuals with ADD chronically have difficulties in social relationships with peers,

family members, teachers, work supervisors, intimate partners, and others. These difficulties

stem from the tendency of these individuals to be chronically inattentive to social

communications, especially to subtle verbal and nonverbal

cues that often play a critical role in regulating social interaction. Persons with ADD symptoms

that include hyperactive- impulsive behavior often have even more social problems because of

their tendencies to be impatient, impulsive, and intrusive. Yet, despite such difficulties, most

persons with ADD are characterized by relatively normal social development.

Yet ADD inattention symptoms are also found in some children, adolescents, and adults who,

despite average or above-average intelligence, are strikingly unusual in their social and

emotional development. These individuals with “atypical” characteristics appear qualitatively
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different from age-mates in the way they relate to other people and/or in the way they express

their emotions. In social situations some of these individuals come across as peculiarly detached,

showing little evidence of emotional interest or connection to those around them; others in this

group relate in uncomfortably intense ways, thrusting themselves on strangers as though they

were intimates. Often such children and adolescents impress both peers and adults as “weird”

because they appear surprisingly out of touch with even the most basic social expectations.

Emotional expression in these children, adolescents, and adults with atypical characteristics may

be very different from that of most other persons, including most others with ADD. They may

react to apparently minor frustrations with sudden and sustained “catastrophic” emotions (e.g.,

inconsolable sobbing or violent, threatening rage). In others of this group, emotional expression

is startlingly absent, even in situations where one would expect intense pleasure, sadness, or

anger; the individual may simply withdraw or appear totally unaffected.

Some of the children with these atypical characteristics also have stereotyped behavioral

mannerisms that make them stand out from other children. They may flap their arms or engage in

unusual repetitive hand gestures when excited. These peculiar mannerisms are not tics or

flamboyant displays of emotion; they appear more as involuntary movements that occur as

unwitting “motoric overflow” in times of excitement (e.g., when the child is frightened or

awaiting some pleasure).

Some of these individuals with atypical characteristics are also peculiar in their thought

processes. Not only do they have the usual ADD problems of losing focus in conversation, they

also tend to “get stuck” on certain topics of conversation and have unusual difficulty in moving

on. Sometimes they cannot let go of a particular word, image, or theme; they tend to perseverate
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in retelling a joke or multiplying fantasies about a situation—for example, describing various

ways they could get back at someone who has offended them.

Although these unusual mannerisms of speech, movement, or thought may be quite striking, they

often appear as just one more peculiarity of an individual who stands out far more obviously as

having impairment in very basic aspects of social interactions and/or emotional expression.

These individuals tend to be perceived by peers and elders as awkward, strange, weird, odd, and

eccentric. Their social and emotional impairments are not just immature or delayed; they seem

outside the usual range of development and quite atypical.

Although some individuals with attention-deficit disorder and these atypical symptoms do not

fully meet the diagnostic criteria for another disorder (see Barkley 1990; Guevremont 1993;

Rubin and Stewart 1996), some others have persistent emotional detachment that may meet the

diagnostic criteria for an autistic spectrum disorder (e.g., Asperger’s disorder, pervasive

developmental disorder not otherwise specified, or schizoid personality disorder) (Attwood

1998; Klin 1994; Siegel 1996; Towbin 1994; Wolff 1995). Others whose atypicality may

manifest more volatile, intense emotional displays may qualify for the diagnosis of borderline

personality disorder (Cohen et al. 1983; King and Noshpitz 1991; Lewis 1994; Petti and Vela

1990). Still others who also manifest disordered thinking may meet the criteria for childhood-

onset schizophrenia or schizotypal personality disorder (King 1994; Towbin et al. 1993).

Current DSM-IV diagnostic criteria stipulate that the ADHD diagnosis should not be made if

symptoms occur “exclusively during the course of a Pervasive Developmental Disorder,

Schizophrenia . . . and are not better accounted for by another mental disorder,” including a

personality disorder (American Psychiatric Association 1994, p. 85). From the point of view
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described in this chapter, there may be reason to reexamine this stipulation, which is based on a

hierarchical model of diagnosis in which the ADD symptoms would be essentially subsumed

within the “more severe” diagnosis. From the viewpoint of our emerging conceptualization of an

ADD as an impairment in executive function/working memory, ADD inattention symptoms

would, it seems, warrant diagnostic attention and possible targeted treatment even if they are

present in the context of another, “more severe” disorder.

This viewpoint would be consistent with that of Bellak (1979), who recognized that a significant

number of his patients with “schizophrenic spectrum” disorders had “minimal brain

dysfunction,” the term used at that time for what is now know as ADHD. Subsequently, he more

specifically noted an overlap between the schizophrenic syndrome and ADDs (Bellak 1994).

More recent research (Green 1996) has noted that the cognitive deficits of schizophrenia with the

greatest functional import are not the “positive symptoms” of delusions or hallucinations, but the

“negative symptoms” of impairment in information processing involving verbal memory and

impaired vigilance. These cognitive impairments in schizophrenic patients, as described by

Green (1996), closely resemble the executive function impairments discussed earlier as being

central to ADD. Taylor (1995) noted the potential value of further research on the development

of attentional impairments in schizophrenia.

Impairments of working memory in persons with schizophrenia have been emphasized by

Goldman-Rakic (1991), who argued that “a fundamental problem in schizophrenia is the loss of

working memory processes that inexorably lead to a deficit in the regulation of behavior by

internalized schemata, symbolic representations, and ideas” (p. 1). She claims that this “singular

cognitive operation may account for some cardinal features of the disease” (p. 1). Similarly,



48

Docherty et al. (1996) presented data to support their hypothesis that communication

disturbances in schizophrenia reflect specific deficits in working memory and attention. It is not

clear how similar or different the impairments of attentional/working memory in persons with

schizophrenia may be from those in persons with ADD but no schizophrenia. The findings from

one study (Øie and Rund 1999) suggest that ADHD patients have more impairment on some

specific measures of attention, verbal memory, and learning, while patients with schizophrenia

show more general impairment of brain function.

These observations about possible overlap of ADD and severe autistic or schizophrenic spectrum

disorders are of more than theoretical interest; they have important implications for treatment. A

recent exchange of letters in a psychiatric journal illustrates the point. One correspondent chided

the writer of an earlier article for overlooking the DSM rule that children with autistic disorder

should not be diagnosed as having ADHD. The author responded, “Although they may be

hyperactive, persons with autistic disorder also may present with executive dysfunction,

inattention, impulsivity and distractibility. These individuals may benefit from treatment with

methylphenidate or clonidine and have been so treated for many years in the autistic disorder

program at Johns Hopkins Hospital” (Harris 1996). Bellak (1994) made a very similar argument

for use of stimulant medication in the treatment of a subgroup of patients within the

heterogeneity of patients with schizophrenia whom he identified as having “ADD psychosis.” He

wrote, “It is my experience that people I now consider to be suffering from ADD psychosis

respond favorably to dopaminergic medication and poorly to neuroleptics[,] whereas with

patients who have been diagnosed with schizophrenic syndrome, the reverse is most often the

case” (p. 29). More research is needed to increase understanding of how the executive

function/working memory impairments identified here as central to ADDs may be involved in
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various other psychiatric disorders. Such research may have important implications both for

developing more effective treatments and for understanding underlying common features in

disorders previously thought to be unrelated.

ADDs and Specific Learning Disorders

Another area in which further research might be especially fruitful concerns the overlap between

the executive function/working memory impairments central to ADDs and the domain of specific

learning disorders. Although there has been persisting debate about the nature of the relationship

between ADD and specific learning disorders, there is considerable evidence of markedly

elevated rates of specific learning disorders, such as reading disorder, math disorder, and

disorder of written expression, among individuals diagnosed with ADD (Cantwell and Baker

1991). Some have attempted to draw a clear line between these two categories by characterizing

ADD as a disorder that may be helped by medication, while viewing specific learning disorders

as “hard wired” into the organism and responsive only to alternative instructional techniques.

This clear demarcation may be challenged by an alternative view in which impairments of

working memory are seen as playing a significant role in both ADDs and learning disorders.

Tannock and Brown (Chapter 7, this volume) note the critical role of working memory in

reading, math, and written expression. Reading involves holding in mind and integrating initial

portions of a word, phrase, sentence, paragraph, chapter, and so forth long enough to connect

these with subsequent portions so that connections can be made and various levels of meanings

can be comprehended. Connections must be made between letter shapes and phonemes; diverse

associations from elements of long-term memory must be quickly sorted out to select what is

appropriate to context and to discard what is not. Smooth execution of these multiple linkages
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clearly involves not only the learning of phonemes and vocabulary but also ongoing exercise of

short-term working memory.

Likewise, most mathematical operations, from the borrowing and carrying of the simplest

arithmetic to the intricacies of the most complex calculations for theoretical problem solving, are

highly dependent on working memory. Multiple steps must be prioritized and sequenced, and

information must be carried from one operation into another. To do arithmetic and mathematics,

one needs not only knowledge of specific procedures but also effective working memory. The

problem solver’s ability to transiently hold “on-line” these various numerical facts and

relationships while analyzing problems and invoking appropriate learned procedures is another

example of the exercise of working memory.

Similarly, working memory plays an essential role in written expression as one selects and

weaves together words and verbal images to convey multiple levels of meaning. In writing, one

must hold in mind an overall intention for what is to be communicated in the whole of the

phrase, sentence, paragraph, essay, report, chapter, book, and so forth, while simultaneously

generating the micro units of words and phrases that will eventually constitute the written work

being produced. Complex and rapidly shifting interplay of micro and macro intentions is the

essence of creating and self-editing that allows one gradually to shift from the glimmer of an

idea, through crude approximations of rough draft, to the greater specificity and polish of a final

product in which one has captured in written language what one wants to say. In addition to

many more specific skills, the whole process of written expression involves ongoing and often

intensive use of working memory.

Research on the differing roles of working memory in the learning and exercise of reading,
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mathematics, and written expression could be helpful in improving instructional techniques in

these skill domains; it could also help in developing more adequate assessment and more

effective remediation for those numerous persons whose functioning in one or another of these

skills is so impaired that they are identified as having a learning disorder. Existing research

suggests that stimulant medication can be effective in improving a wide range of information-

processing and working-memory functions for some people with ADDs (e.g., Balthazor et al.

1991). There is need for more intensive research to determine whether treatment with stimulant

medications may also be helpful for certain aspects of specific learning disorders, with or

without a comorbid ADD.

One would not expect stimulants to cure learning disorders. No medication can establish

unlearned skills (e.g., phoneme recognition); this is the work of education. Yet stimulant

medications may play a significant role, directly and indirectly, in helping to alleviate chronic

executive function/working memory impairments so that persons with both ADD and learning

disorder may be enabled to participate in and apply more effectively the remedial education in

basic skills that they desperately need (Beitchman and Young 1997).

In addition to the academically based learning disorders of reading, mathematics, and written

expression, there is another type of learning disorder that seems often to overlap with the

executive function impairments of ADHD: nonverbal learning disorders (NVLDs). Numerous

authors (Denckla 1991a, Chapter 8, this volume; Myklebust 1975; Rourke 1985, 1989a, 1989b;

Rourke and Fuerst 1991; Semrud-Clikeman and Hynd 1990; Tranel 1987; Voeller 1991;

Weintraub and Mesulam 1983) have described this syndrome, which has not yet been adequately

studied or conceptualized and is not yet incorporated in the DSM system.
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NVLD syndrome has been described as encompassing a wide variety of impairments in

cognitive functions required for tactile and visual perception, exploratory behavior in novel

situations, pragmatics of social functioning, and ability to shift and integrate visual or conceptual

perspectives (Denckla 1991a, Chapter 8, this volume; Rourke 1985, 1989a, 1989b, 1995; Rourke

and Fuerst 1991). These impairments may be apparent in a cognitive style characterized by

excessively narrow focus and chronic difficulties in grasping the more global, contextual aspects

of ideas and situations. Severe impairments of NVLDs are often associated with very severe

psychosocial and/or psychiatric problems (Rourke 1989, 1991, 1995; Voeller 1991). Presumably,

most NVLD impairments are associated with malfunctions in the right hemisphere of the brain,

the functions of which are just beginning to be more clearly understood (see Ornstein 1997).

As Eslinger (1996) noted, current models of executive functions do not yet adequately

incorporate the ways in which executive function shapes and impacts social development and

functioning. This is an area of learning disorders and executive function in which further

theoretical elaboration and empirical research are urgently needed to guide assessment and

clinical interventions. Conceptual clarification and empirical research are also needed to

illuminate the overlaps between NVLDs and ADHD. Denckla (see Chapter 8, this volume) has

suggested that distinctions between these two domains of impairment may be simply differences

of perspective and vocabulary among academic and clinical disciplines.

ADDs and Developmental Changes in Estrogens

From the perspective taken in this chapter, ADD is a developmental disorder in that affected

persons seem generally to be born with the core impairments, manifestations of which gradually

emerge over the course of development as the individual is called on to learn and apply an
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increasingly broad range of functions for behavioral and cognitive self-management. Results

from recent studies of adult women with and without ADDs raise another possible understanding

of ADD symptoms as “developmental.”

Many middle-aged women report that during the course of their menopause, regardless of

whether it is naturally occurring or surgically induced, they experience for the first time a

constellation of persisting symptoms that closely resembles the inattention symptoms of ADD.

They note significant impairment in short-term memory, in ability to screen distractions and to

sustain attention, in organization of thoughts and tasks, and so forth (see Warga 1999). Women

diagnosed premenopausally with ADD often report significant exacerbation of their long-

standing ADD symptoms during the protracted perimenopausal period and thereafter. These

reports raise the possibility that ADD symptoms may be exacerbated or developmentally

acquired by some women during menopause.

A possible mechanism for such a developmental phenomenon might be the role of estrogen as a

facilitator of the release of dopamine. Basic neuroscience research (McEwen 1991; McEwen and

Parsons 1982; Mermelstein et al. 1996; Thompson and Moss 1994) suggests that estrogen

potentiates and modulates the release of dopamine, especially in brain areas associated with

executive function, both genomically and nongenomically, in a variety of complicated ways. If

this is so, significant inconsistency or persisting reduction of estrogen levels in a woman’s body

such as occurs in menopause may contribute substantially to ADD symptom exacerbation in

women with ADD and may even produce onset of ADD symptoms in some women who have

never previously manifested ADD symptoms in any significant way.

Sherwin (1998; Phillips and Sherwin 1992a, 1992b) has reported research in which she and
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others demonstrated in controlled studies that administration of estrogen to postmenopausal

women enhances verbal memory and maintains the ability to learn new material. Moreover, an

MRI study by Shaywitz et al. (1999) demonstrated that administration of estrogen to

postmenopausal women increased activation in specific brain regions during verbal and

nonverbal working memory tasks.

Much remains to be done before any direct parallels can be inferred between cognitive

impairments characteristic of ADD and those often found during menopause. Yet preliminary

data are sufficiently suggestive to warrant further investigation of the possible roles of gonadal

hormones in the onset, exacerbation, and alleviation of ADD symptoms. If these preliminary

findings are confirmed, menopausally induced ADHD symptoms might come to be seen as a

form of “secondary ADHD” in the same way that Gerring et al. (1998) proposed to label as

“secondary ADHD” the onset and development of ADHD symptoms after closed head injuries.

Longer-Term Treatments for ADDs

Most of the research on treatment of ADDs, thus far, has focused on interventions provided over

a relatively short term. The preponderance of the more than 200 studies of medication treatments

for ADDs have been of less than 3 months’ duration. In 1993 Schachar and Tannock found only

18 studies of psychostimulant studies for ADD with a duration of more than 3 months. Studies of

psychosocial interventions have generally been of similarly short duration. Even the recently

completed multisite Multimodal Treatment Study of Attention Deficit

Hyperactivity Disorder, the largest and longest- duration controlled study of ADD treatments

thus far, provided its medication and psychosocial interventions for only 14 months.
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Given this lack of longer-term studies of ADD treatments, it is not surprising that many

discussions of ADD treatment recognize the short-term benefits of such treatments but cite the

lack of evidence that the treatments provide any long-term benefits. Some have pointed to the

few longer-term follow-up studies to argue that individuals treated in childhood do not seem to

fare any better than matched control subjects, but this argument carries little weight once it is

recognized that the studies on which this argument was based did not continue treatment into

adolescence. Trying to determine the long-term effectiveness of a treatment for ADD under such

circumstances would be comparable to testing the benefits of wearing eyeglasses by assessing

the vision of visually impaired children 10 years after they had been forced to stop wearing their

eyeglasses.

The short-term focus of most studies of the treatment of ADDs contrasts sharply with the more

long-term, chronic nature of the disorder, of which there has been increasing evidence. It now

seems clear that ADD is not a disease that can be cured as one might cure a streptococcal

infection with a course of antibiotic treatment. Nor is it usually just a transient affliction of early

childhood commonly outgrown. If, as I have argued earlier, ADDs represent a developmental

impairment of executive functions of the brain, which for many of those affected appears to have

significant negative impact over the life span (Hechtman 1996; see also Chapter 14, this

volume), many persons with ADD are likely to need ongoing treatment over a long term, at least

through adolescence and possibly well into adulthood.

There will certainly be exceptions—for example, persons with ADDs in childhood who do not

need ongoing treatment. Some children do “outgrow” their ADD symptoms as they grow older.

Much brain development continues into adolescence and beyond. Fischer and Rose (1994)
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reviewed research and described the behavioral implications of ongoing brain development (e.g.,

synaptic growth and pruning) from birth through 30 years of age. For some children, the ADD

symptoms appear as a transient “developmental delay,” which is eventually fully compensated

for by further neurodevelopmental maturation.

For some individuals, some of the problematic ADD symptoms (e.g., hyperactivity) that are

present in early childhood may decrease in severity as the individuals mature toward

adolescence. Yet, as Hart et al. (1995) and others have reported, other ADD symptoms,

especially those in the inattention cluster, tend to persist. Studies are needed to describe

empirically which symptoms of impairment tend to persist into adolescence and adulthood, for

how long, with what changes, and with what impact on education, work, and social relationships.

Some persons with ADDs may eventually find ways to avoid domains of activity in which their

ADD impairments continue to present significant problems. Some specific executive function

impairments are more important for certain tasks and settings than others. Boetsch et al. (1996)

reported studies showing how some individuals with dyslexia and ADHD, after their schooling

ends, self-select, are forced, or wander into areas of work and social relationships that are less

demanding and more rewarding for their particular combination of strengths and limitations.

Others, perhaps less fortunate or more bold, may attempt to persevere in areas of work, further

education, or relationships in which their ADD impairments continue to be more problematic.

Although there are exceptions, longitudinal studies of children with ADD indicate that 50% to

70% or more of persons diagnosed with ADD in childhood continue to meet the diagnostic

criteria for ADD at least into later adolescence. Hechtman (1996; see also Chapter 14, this

volume) has reviewed research on the variety of outcomes in individuals diagnosed with ADHD
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in childhood as they emerge into adulthood. These outcomes vary widely, often as a result of not

one single factor but according to the additive and interactive impact of multiple protective and

deleterious factors within the person and their environments. For the many whose ADD persists

in problematic ways into adolescence and adulthood, some sort of continuing treatment is likely

to be useful.

Thus far, there is little research to guide longer-term treatment of ADD. The research base for

treatment of ADDs is not very different from that for treatment of many other chronic psychiatric

disorders. In recent articles, the authors have emphasized this need and suggested guidelines for

developing research on interventions designed to sustain treatment effects for the chronic course

of: unipolar depression (Nezu et al. 1998), addictive behaviors (Dimeff and Marlatt 1998), eating

disorders (Perri 1998), and conduct disorder (Eyberg et al. 1998). Similar research and clinical

initiatives are needed for persons with ADDs who may need continuing or intermittent treatment

over their life span.

Conclusion

This chapter has highlighted the emerging new understandings of attention-deficit disorders as

complex, multifaceted clusters of dimensional impairments in the cognitive and behavioral

management functions of the brain. Described in this chapter is the emerging shift in paradigm

from the old understanding of ADD as a simple disruptive behavior disorder limited to childhood

toward a new understanding of ADDs as complex developmental impairments of executive

functions in the brain that may cause persisting reverberations of impairment through the life

cycle. Yet these understandings are emerging, not fully developed and established. The research

base for such models is still fragmentary and suggestive, not complete or definitive. Much
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work—theoretical and empirical—remains to be done.

The newly emerging perspectives described in this chapter are not consistently incorporated in

other chapters of this volume. Some chapter authors have alluded to them, but most of the

chapters use the currently orthodox definitions of ADDs provided in DSM-IV. The DSM-IV

criteria are the common base of shared understanding on which more adequate

conceptualizations and hypotheses can be developed. Despite the amazing progress of the past 10

years, much more research is needed to test, clarify, and enlarge our understanding of how best

to conceptualize, assess, and treat these clusters of impairments currently known as ADDs.

In the title of this book and throughout this introductory chapter the plural form ADDs is

primarily used to refer to attention-deficit disorders. The purpose of this usage is to highlight the

multiplicity of ways in which ADDs present themselves in various individuals at various times.

This usage is adopted in an effort to counter those who tend to speak of ADD in simplistic terms

as a unitary disorder; it invites recognition of the rich and diverse complexity of these cognitive

impairments as they appear sometimes in relatively uncomplicated form and often in comorbid

combination with one or more other psychiatric disorders.

Studying the diversity of attentional disorders and their comorbidities offers unparalleled

opportunity to appreciate the amazing complexity, resourcefulness, and interconnectedness of the

human brain. Hopefully, as clinicians and educators gain increased awareness and understanding

of ADDs, they will be better able to dispel the widespread ignorance that unnecessarily increases

the frustration and pain of those many children, adolescents, and adults who suffer not only from

ADD impairments but also from the blame and criticism of those who continue to believe that

ADDs result from lack of willpower rather than from disorders of brain neurochemistry that
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unfold developmentally in interactions with the individual’s environment.

References

Achenbach TM: “Comorbidity” in child and adolescent psychiatry: categorical and quantitative

perspectives. J Child Adolesc Psychopharmacol 1:271–278, 1990–1991

Achenbach TM, Howell CT, McConaughy SH, et al: Six-year predictors of problems in a

national sample, III: transitions to young adult syndromes. J Am Acad Child Adolesc

Psychiatry 34:658–669, 1995

American Academy of Child and Adolescent Psychiatry: Practice parameters for the assessment

and treatment of children, adolescents, and adults with attention- deficit/hyperactivity

disorder. J Am Acad Child Adolesc Psychiatry 36(10, suppl):85S–121S, 1997

American Psychiatric Association: Diagnostic and Statistical Manual of Mental Disorders, 3rd

Edition. Washington, DC, American Psychiatric Association, 1980

American Psychiatric Association: Diagnostic and Statistical Manual of Mental Disorders, 3rd

Edition, Revised. Washington, DC, American Psychiatric Association, 1987

American Psychiatric Association: Diagnostic and Statistical Manual of Mental Disorders, 4th

Edition. Washington, DC, American Psychiatric Association, 1994

Anderson JC, Williams S, McGee R, et al: DSM-III disorders in preadolescent children:

prevalence in a large sample from the general population. Arch Gen Psychiatry 44:69–76,

1987

Anderson JR, Bower GH: Human Associative Memory. Washington, DC, Winston, 1973

Angold A, Costello EJ: Depressive comorbidity in children and adolescents: empirical,

theoretical, and methodological issues. Am J Psychiatry 150:1779–1791, 1993



60

Angst J, Merikangas K: The depressive spectrum: diagnostic classification and course. J Affect

Disord 45:31–40, 1997

Applegate B, Lahey BB, Hart EL, et al: Validity of the age-of-onset criterion for ADHD: a report

from the DSM-IV field trials. J Am Acad Child Adolesc Psychiatry 36: 1211–1221, 1997

Arnold LE: Sex differences in ADHD: conference summary. J Abnorm Child Psychol

24:555–569, 1996

Attwood T: Asperger’s Syndrome. London, Jessica Kingsley, 1998

Baddeley A: Working Memory. New York, Oxford University Press, 1986

Balthazor MJ, Wagner RK, Pelham WE: The specificity of the effects of stimulant medication on

classroom learning-related measures of cognitive processing for attention deficit disorder

children. J Abnorm Child Psychol 19:35–52, 1991

Barkley RA: Attention-Deficit Hyperactivity Disorder: Handbook for Diagnosis and Treatment.

New York, Guilford, 1990

Barkley RA: ADHD and the Nature of Self-Control. New York, Guilford, 1997

Barkley RA, Biederman J: Toward a broader definition of the age-of-onset criterion for

attention-deficit hyperactivity disorder. J Amer Acad Child Adolesc Psychiatry

36:1204–1210, 1997

Barkley RA, Grodzinsky G, DuPaul G: Frontal lobe functions in attention deficit disorder with

and without hyperactivity: a review and research report. J Abnorm Psychol 20:163–188,

1992

Barkley RA, Murphy K, Kwasnik D: Psychological adjustment and adaptive impairments in

young adults with ADHD. Journal of Attention Disorders 1:41–54, 1996

Baumgaertel A, Wolraich ML, Dietrich M: Comparison of diagnostic criteria for attention deficit



61

disorders in a German elementary school sample. J Am Acad Child Adolesc Psychiatry

34:629–638, 1995

Beitchman JH, Young AR: Learning disorders with a special emphasis on reading disorders: a

review of the past 10 Years. J Am Acad Child Adolesc Psychiatry 36: 1020–1032, 1997

Bellak L: An idiosyncratic overview, in Disorders of the Schizophrenic Spectrum. Edited by

Bellak L. New York, Basic Books, 1979, pp 3–22

Bellak L: The schizophrenic syndrome and attention deficit disorder: thesis, antithesis, and

synthesis? Am Psychol 49:25–29, 1994

Bhatia MS, Nigam VR, Bohra N, et al: Attention deficit disorder with hyperactivity among

pediatric outpatients. J Child Psychol Psychiatry 32:297–306, 1991

Biederman J, Newcorn J, Sprich S: Comorbidity of attention deficit hyperactivity disorder with

conduct, depressive, anxiety and other disorders. Am J Psychiatry 148:564–577, 1991

Biederman J, Faraone SV, Lapey K: Comorbidity of diagnosis in attention-deficit disorder, in

Attention-Deficit Hyperactivity Disorder. Edited by Weiss G. Philadelphia, PA, WB

Saunders, 1992, pp 335–360

Biederman J, Faraone SV, Spencer T, et al: Patterns of psychiatric comorbidity, cognition, and

psychosocial functioning in adults with attention deficit disorder. Am J Psychiatry

150:1792–1798, 1993

Biederman J, Millberger S, Faraone S, et al: Family environment risk factors for attention-deficit

hyperactivity disorder: a test of Rutter’s indicators of adversity. Arch Gen Psychiatry

52:464–470, 1995

Biederman J, Stephen F, Millberger S, et al: Predictors of persistence and remission of ADHD

into adolescence: results from a four-year prospective follow-up study. J Am Acad Child



62

Adolesc Psychiatry 35:343–351, 1996b

Biederman J, Faraone SV, Taylor A, et al: Diagnostic continuity between child and adolescent

ADHD: findings from a longitudinal clinical sample. J Am Acad Child Adolesc

Psychiatry 37:305–313, 1998

Biederman J, Faraone SV, Mick E, et al: Clinical correlates of ADHD in females: findings from

a large group of girls ascertained from pediatric and psychiatric referral sources. J Am

Acad Child Adolesc Psychiatry 38:966–975, 1999

Bird HR, Canino G, Rubio-Supec M, et al: Estimates of the prevalence of childhood

maladjustment in a community survey in Puerto Rico. Arch Gen Psychiatry 45:

1120–1126, 1988

Blacker D, Tsuang MT: Contested boundaries of bipolar disorder and the limits of categorical

diagnosis in psychiatry. Am J Psychiatry 149:1473–1483, 1992

Boetsch EA, Green PA, Pennington BF: Psychosocial correlates of dyslexia across the life span.

Dev Psychopathol 8:539–562, 1996

Brown TE: Differential diagnosis of ADD vs. ADHD in adults, in A<U> <U*>Comprehensive

Guide to Attention Deficit Disorder in Adults. Edited by Nadeau KG. New York,

Brunner/Mazel, 1995, pp 93–108

Brown TE: Brown Attention Deficit Disorder Scales. San Antonio, TX, Psychological

Corporation, 1996

Burgess PW: Theory and methodology in executive function research, in Methodology of

Frontal and Executive Function. Edited by Rabbit P. Hove, East Sussex, UK, Psychology

Press, 1997, pp 81–116

Cantwell DP, Baker L: Association between attention deficit-hyperactivity disorder and learning



63

disorders. Journal of Learning Disabilities 24(2):88–95, 1991

Caron C, Rutter M: Comorbidity in child psychopathology: concepts, issues and research

strategies. J Child Psychol Psychiatry 32:1063–1080, 1991

Castellanos FX: Psychobiology of attention-deficit/hyperactivity disorder, in Handbook of

Disruptive Behavior Disorders. Edited by Quay HC, Hogan AE. New York, Kluwer

Academic/Plenum, 1999, pp 179–198

Cohen RA: The Neuropsychology of Attention. New York, Plenum, 1993

Cohen DJ, Shaywitz SE, et al: Borderline syndromes and attention deficit disorders of childhood:

clinical and neurochemical perspectives, in The Borderline Child. Edited by Robson KS.

New York, McGraw-Hill, 1983, pp 197–221

Colby CL: The neuroanatomy and neurophysiology of attention. J Child Neurol (6,

suppl):S90–S118, 1991

Conners CK: Is ADHD a disease? Journal of Attention Disorders 2:3–17, 1997

Cowan N: Attention and Memory: An Integrated Framework. New York, Oxford University

Press, 1995

Crinella F, Eghbalieh B, Swanson JM, et al: Nigrostriatal dopaminergic structures and executive

functions. Paper presented at the annual convention of the American Psychological

Association, Chicago, IL, August 1997

Denckla MB: Academic and extracurricular aspects of non-verbal learning disabilities.

Psychiatric Annals 21:717–724, 1991a

Denckla MB: Foreword, in Pennington BF: Diagnosing Learning Disorders: A

Neuropsychological Framework. New York, Guilford, 1991b, pp vii–x

Denckla MB: The child with developmental disabilities grown up: adult residua of childhood



64

disorders. Neurol Clin 11:105–125, 1993

Denckla MB: Measurement of executive function, in Frames of Reference for the Assessment of

Learning Disabilities. Edited by Lyon GR. Baltimore, MD, Paul H Brookes, 1994, pp

117–142

Denckla MB: Research on executive function in a neurodevelopmental context: application of

clinical measures. Developmental Neuropsychology 12:5–15, 1996a

Denckla MB: A theory and model of executive function, in Attention, Memory, and Executive

Function. Edited by Lyon GR, Krasnegor NA. Baltimore, MD, Paul H Brookes, 1996b,

pp 263–278

Dimeff LA, Marlatt GA: Preventing relapse and maintaining change in addictive behaviors.

Clinical Psychology: Science and Practice 5:513–525, 1998

Docherty NM, Hawkins KA, Hoffman RE, et al: Working memory, attention and communication

disturbance in schizophrenia. J Abnorm Psychol 105:212–219, 1996

Douglas VI: Stop, look and listen: the problem of sustained attention and impulse control in

hyperactive and normal children. Canadian Journal of Behavioral Sciences 4:259–282,

1972

Douglas VI: Cognitive deficits in children with attention deficit disorder with hyperactivity, in

Attention Deficit Disorder: Criteria, Cognition, Intervention (supplement to J Child

Psychol Psychiatry, no. 5). Edited by Bloomingdale LM, Sergeant J. New York,

Pergamon, 1988, pp 65–81

Douglas VI: Cognitive control processes in attention-deficit hyperactivity disorder, in Handbook

of Disruptive Behavior Disorders. Edited by Quay HC, Hogan AE. New York, Kluwer

Academic/Plenum, 1999, pp 105–138



65

Eiraldi RB, Power TJ, Nezu CM: Patterns of comorbidity associated with subtypes of attention-

deficit/hyperactivity disorder among 6- to 12-year-old children. J Am Acad Child

Adolesc Psychiatry 36:503–514, 1997

Eslinger PJ: Conceptualizing, describing, and measuring components of executive function: a

summary, in Attention, Memory and Executive Function. Edited by Lyon GR, Krasnegor

NA. Baltimore, MD, Paul H Brookes, 1996, pp 367–395

Eyberg SM, Edwards D, et al: Maintaining the treatment effects of parent training. Clinical

Psychology: Science and Practice 5:544–554, 1998

Faraone SV, Biederman J, Weber W, et al: Psychiatric, neuropsychological, and psychosocial

features of DSM-IV subtypes of attention-deficit/hyperactivity disorder: results from a

clinically referred sample. J Am Acad Child Adolesc Psychiatry 37:185–193, 1998

Fergusson DM, Horwood LJ: Predictive validity of categorically and dimensionally scored

measures of disruptive childhood behaviors. J Am Acad Child Adolesc Psychiatry

34:477–485, 1995

Fischer KW, Rose SP: Dynamic development of coordination of components in brain and

behavior, in Human Behavior and the Developing Brain. Edited by Dawson G, Fischer

KW. New York, Guilford, 1994

Gallucci F, Bird HR, Berarni C, et al: Symptoms of attention-deficit hyperactivity disorder in an

Italian school sample: findings of a pilot study. J Am Acad Child Adolesc Psychiatry

32:1051–1058, 1993

Gaub M, Carlson CL: Gender differences in ADHD: a meta-analysis and critical review. J Am

Acad Child Adolesc Psychiatry 36:1036–1045, 1997

Gerring JP, Brady KD, Chen A, et al: Premorbid prevalence of ADHD and development of



66

secondary ADHD after closed head injury. J Am Acad Child Adolesc Psychiatry

37:647–654, 1998

Goldman LS, Genel M, Bezman R, et al: Diagnosis and treatment of attention-deficit/

hyperactivity disorder in children and adolescents. JAMA 279:1100–1107, 1998

Goldman-Rakic P: Circuitry of the primate prefrontal cortex and the regulation of behavior by

representational memory, in Handbook of Physiology, The Nervous System, Higher

Functions of the Brain. Edited by Plum F. Bethesda, MD, American Physiological

Society, 1987, pp 373–417

Goldman-Rakic PS: Prefrontal cortical dysfunction in schizophrenia: the relevance of working

memory, in Psychopathology and the Brain. Edited by Carroll BJ, Barrett JE. New York,

Raven, 1991, pp 1–23

Goldman-Rakic PS: Specification of higher cortical functions, in Atypical Cognitive Deficits in

Developmental Disorders: Implications for Brain Function. Edited by Broman SH and

Grafman J. Hillsdale, NJ, Lawrence Erlbaum, 1994, pp 3–17

Goldman-Rakic PS: Architecture of the prefrontal cortex and the central executive. Ann N Y

Acad Sci 769:71–83, 1995

Green MF: What are the functional consequences of neurocognitive deficits in schizophrenia?

Am J Psychiatry 153:321–330, 1996

Grodzinsky GM, Diamond R: Frontal lobe functioning in boys with attention deficit

hyperactivity disorder. Developmental Neuropsychology 8:427–445, 1992

Guevremont DC: Atypical children: diagnostic and treatment considerations. ADHD Report

1(2):5–6, 1993

Hallowell EM, Ratey JJ: Driven to Distraction: Attention Deficit Disorder in Children and



67

Adults. New York, Pantheon, 1994

Harris JC: Hyperactivity and ADHD (letter). J Am Acad Child Adolesc Psychiatry 34:1262,

1996

Hart EL, Lahey BB, Loeber R, et al: Developmental change in attention-deficit hyperactivity

disorder in boys: a four-year longitudinal study. J Abnorm Child Psychol 23:729–749,

1995

Hechtman L (ed): Do They Grow Out of It? Long-Term Outcomes of Childhood Disorders.

Washington, DC, American Psychiatric Press, 1996

Jensen PS: Scales vs. categories? Never play against a stacked deck. J Am Acad Child Adolesc

Psychiatry 34:485–487, 1995

Jensen PS, Shervette RE, Xenakis SN, et al: Anxiety and depressive disorders in attention deficit

disorder with hyperactivity: new findings. Am J Psychiatry 150: 1203–1209, 1993

Jensen PS, Martin D, Cantwell D: Comorbidity in ADHD: implications for research, practice,

and DSM-V. J Am Acad Child Adolesc Psychiatry 36:1065–1079, 1997

Kagan J: Galen’s Prophecy: Temperament in Human Nature. New York, Basic Books, 1994

Kanbayashi Y, Nakata Y, Fujii K, et al: ADHD-related behavior among non-referred children:

parents’ ratings of DSM-III-R symptoms. Child Psychiatry Hum Dev 25:13–29, 1994

Kelly K, Ramundo P: You Mean I’m Not Lazy, Stupid or Crazy?! New York, Scribner’s, 1995

King RA: Childhood-onset schizophrenia: development and pathogenesis. Child Adolesc

Psychiatr Clin N Am 3:1–13, 1994

King RA, Noshpitz JD: Pathways of Growth: Essentials of Child Psychiatry, Vol 2. New York,

Wiley, 1991

Klin A: Asperger syndrome. Child Adolesc Psychiatr Clin N Am 3:131–148, 1994



68

Kosslyn SM, Koenig O: Wet Mind: The New Cognitive Neuroscience. New York, Free Press,

1995

Lahey BB, Carlson CL: Validity of the diagnostic category of attention deficit disorder without

hyperactivity: a review of the literature. Journal of Learning Disabilities 24:110–120,

1991

Lahey BB, Applegate B, McBurnett K, et al: DSM-IV field trials for attention deficit

hyperactivity disorder in children and adolescents. Am J Psychiatry 151:1673–1685,

1994

LeDoux J: The Emotional Brain. New York, Simon and Schuster, 1996

Leung PWL, Luk SL, Ho TP, et al: The diagnosis and prevalence of hyperactivity in Chinese

schoolboys. Br J Psychiatry 168:486–496, 1996

Levy F: The dopamine theory of attention deficit hyperactivity disorder. Aust N Z J Psychiatry

25:277–283, 1991

Levy F, Hobbes G: The action of stimulant medication in attention deficit disorder with

hyperactivity: dopaminergic, noradrenergic, or both? J Am Acad Child Adolesc

Psychiatry 27:802–805, 1988

Levy F, Hay DA, McStephen M, et al. Attention-deficit hyperactivity disorder: a category or a

continuum? Genetic analysis of a large-scale twin study. J Am Acad Child Adolesc

Psychiatry 36:734–744, 1997

Lewis M: Borderline disorders in children. Child Adolesc Psychiatr Clin N Am 3:31–42, 1994

Lyon GR, Krasnegor NA (eds): Attention, Memory, and Executive Function. Baltimore, MD,

Paul H Brookes, 1996

Mann EM, Ikeda Y, Mueller C, et al: Cross-cultural differences in rating hyperactive-disruptive



69

behaviors in children. Am J Psychiatry 149:1539–1542, 1992

Mazure CM, Druss BG: Historical perspective on stress and psychiatric illness, in Does Stress

Cause Psychiatric Illness? Edited by Mazure CM. Washington, DC, American

Psychiatric Press, 1995, pp 1–41

McEwen BS: Non-genomic and genomic effects of steroids on neural activity. Trends Pharmacol

Sci 12:141–147, 1991

McEwen BS, Parsons B: Gonadal steroid action on the brain: neurochemistry and

neuropharmacology. Annu Rev Pharmacol Toxicol 22:555–598, 1982

McGee R, Feehan M: Are girls with problems of attention underrecognized? Journal of

Psychopathology and Behavioral Assessment 13:187–198, 1991

Mermelstein PG, Becker JB, Surmeier DJ: Estradiol reduces calcium currents in rat neostriatal

neurons via a membrane receptor. J Neurosci 16:595–604, 1996

Miller GA, Galanter E, Pribram KH: Plans and the Structure of Behavior. New York, Holt,

Rinehart and Winston, 1960

Millstein RB, Wilens TE, Biederman J, et al. Presenting ADHD symptoms and subtypes in

clinically referred adults with AHHD. Journal of Attention Disorders 2:159–166, 1997

Murphy K, Barkley RA: Prevalence of DSM-IV symptoms of ADHD in adult licensed drivers:

implications for clinical diagnosis. Journal of Attention Disorders 1:147–162, 1996

Musten LM, Firestone P, Pisterman S, et al: Effects of methylphenidate on preschool children

with ADHD: cognitive and behavioral functions. J Am Acad Child Adolesc Psychiatry

36:1407–1415, 1997

Myklebust HR: Nonverbal learning disabilities: assessment and intervention, in Progress in

Learning Disabilities, Vol 3. Edited by Myklebust HR. New York, Grune and Stratton,



70

1975, pp 85–121

Nezu AM, Nezu CM, et al: Treatment maintenance for unipolar depression. Clinical Psychology:

Science and Practice 5:496–512, 1998

Nottelman EA, Jensen PS: Comorbidity of disorders in children and adolescents: developmental

perspectives, in Advances in Clinical Child Psychology. Edited by Ollendick TH, Prinz

RJ. New York, Plenum, 1995, pp 109–155

Øie M, Rund BR: Neuropsychological deficits in adolescent-onset schizophrenia compared with

attention deficit hyperactivity disorder. Am J Psychiatry 156:1216– 1222, 1999

Oldham JM, Hollander E, Skodol AE (eds): Impulsivity and Compulsivity. Washington, DC,

American Psychiatric Press, 1996

Oosterlaan J, Logan GD, Sergeant JA: Response inhibition in AD/HD, CD, comorbid

AD/HD+CD, anxious, and control children: a meta-analysis of studies with the stop task.

J Child Psychol Psychiatry 39:411–425, 1998

Ornstein R: The Right Mind. New York, Harcourt Brace, 1997

Parasuramen R (ed): The Attentive Brain. Cambridge, MA, MIT Press, 1998

Paternite CE, Loney J, Roberts MA: External validation of oppositional disorder and attention

deficit disorder with hyperactivity. J Abnorm Child Psychol 23:453–471, 1995

Pennington BF, Ozonoff S: Executive functions and developmental psychopathology. J Child

Psychol Psychiatry 37:51–87, 1996

Pennington BF, Welsh M: Neuropsychology and developmental psychopathology, in

Developmental Psychopathology. Edited by Cicchetti D, Cohen DJ. New York, Wiley,

1995, pp 254–290

Pennington BF, Bennetto L, McAleer O, et al: Executive functions and working memory, in



71

Attention, Memory, and Executive Function. Edited by Lyon GR, Krasnegor NA.

Baltimore, MD, Paul H Brookes, 1996, pp 327–348

Perri MG: Maintenance of treatment effects in the long-term management of obesity. Clinical

Psychology: Science and Practice 5:526–543, 1998

Petti TA, Vela RM: Borderline disorders in childhood: an overview. J Am Acad Child Adolesc

Psychiatry 29:327–337, 1990

Phillips SM, Sherwin BB: Effects of estrogen on memory function in surgically menopausal

women. Psychoneuroendocrinology 17:485–495, 1992a

Phillips SM, Sherwin BB: Variations in memory function and sex steroid hormones across the

menstrual cycle. Psychoneuroendocrinology 17:497–506, 1992b

Pliszka SR, McCracken JT, Maas JW: Catecholamines in attention-deficit hyperactivity disorder:

current perspectives. J Am Acad Child Adolesc Psychiatry 35:264– 272, 1996

Posner MI, Raichle ME: Images of Mind. New York, Scientific American Library, 1994

Quay HC: Inhibition and attention deficit hyperactivity disorder. J Abnorm Child Psychol

25:7–13, 1997

Rabbit P: Introduction: methodologies and models in the study of executive function, in

Methodology of Frontal and Executive Function. Edited by Rabbit P. Hove, East Sussex,

UK, Psychology Press, 1997, pp 1–38

Ratey JJ, Johnson C: Shadow Syndromes. New York, Pantheon, 1997

Revelle W: Individual differences in personality and motivation: <@169>non-cognitive<@170>

determinants of cognitive performance, in Attention: Selection, Awareness and Control.

Edited by Baddeley A, Weiskrantz L. New York, Oxford University Press, 1993, pp

346–373



72

Richardson JTE: Evolving issues in working memory, in Working Memory and Human

Cognition. Edited by Richardson JTE, Engle RW, Hasher L, et al. New York, Oxford

University Press, 1996, pp 120–154

Richardson JTE, Engle RW, Hasher L, et al (eds): Working Memory and Human Cognition.

New York, Oxford University Press, 1996

Rogeness GA, McClure EB: Development and neurotransmitter-environment interactions. Dev

Psychopathol 8:183–199, 1996

Rothbart MK, Posner MI, Hershey KL: Temperament, attention, and developmental

psychopathology, in Developmental Psychopathology, Vol I. Edited by Cicchetti D,

Cohen DJ. New York, Wiley, 1995, pp 315–340

Rourke BP (ed): Neuropsychology of Learning Disabilities: Essentials of Subtype Analysis. New

York, Guilford, 1985

Rourke BP: Non-verbal Learning Disabilities: The Syndrome and the Model. New York,

Guilford, 1989

Rourke BP: Syndrome of Nonverbal Learning Disabilities: Neurodevelopmental Manifestations.

New York, Guilford, 1995

Rourke BP, Fuerst DR: Learning Disabilities and Psychosocial Functioning: A

Neuropsychological Perspective. New York, Guilford, 1991

Rubin KH, Stewart SL: Social withdrawal, in Child Psychopathology. Edited by Mash EJ,

Barkley RA. New York, Guilford, 1996, pp 277–307

Samudra K, Cantwell D: Risk factors for attention-deficit/hyperactivity disorder, in Handbook of

Disruptive Behavior Disorders. Edited by Quay HC, Hogan AE. New York, Kluwer

Academic/Plenum, 1999, pp 199–220



73

Schachar R, Tannock R: Childhood hyperactivity and psychostimulants: a review of extended

treatment studies. J Child Adolesc Psychopharmacol 3:81–97, 1993

Schaughency E, McGee R, Nada Raja S, et al: Self-reported inattention, impulsivity, and

hyperactivity at ages 15 and 18 in the general population. J Am Acad Child Adolesc

Psychiatry 33:173–184, 1994

Seidman LJ, Benedict K, Biederman J, et al: Performance of ADHD children on the Rey-

Osterrieth complex figure: a pilot neuropsychological study. J Child Psychol Psychiatry

36:1459–1473, 1995a

Seidman LJ, Biederman J, Faraone S, et al: Effects of family history and comorbidity on the

neuropsychological performance of ADHD children: preliminary findings. J Am Acad

Child Adolesc Psychiatry 34:1015–1024, 1995b

Seidman LJ, Biederman J, Faraone SV, et al: A pilot study of neuropsychological function in

girls with ADHD. J Am Acad Child Adolesc Psychiatry 36:366–373, 1997a

Seidman LJ, Biederman J, Faraone SV, et al: Toward defining a neuropsychology of attention

deficit-hyperactivity disorder: performance of children and adolescents from a large

clinically referred sample. J Consult Clin Psychol 65:150–160, 1997b

Seidman LJ, Biederman J, Weber W, et al: Neurological function in adults with attention-deficit

hyperactivity disorder. Biol Psychiatry 44:260–268, 1998

Semrud-Clikeman M, Hynd GW: Right hemispheric dysfunction in nonverbal learning

disabilities: social, academic, and adaptive functioning in adults and children. Psychol

Bull 107:196–209, 1990

Sergeant JA: A theory of attention: an information processing perspective, in Attention,

Memory, and Executive Function. Edited by Lyon GR, Krasnegor NA. Baltimore, MD,



74

Paul H Brookes, 1996, pp 57–69

Sergeant JA, Oosterlan J, van der Meere J: Information processing and energetic factors in

attention-deficit/hyperactivity disorder, in Handbook of Disruptive Behavior Disorders.

Edited by Quay HC, Hogan AE. New York, Kluwer Academic/ Plenum, 1999, pp 75–104

Servan-Schreiber D, Carter CS, Bruno RM, et al: Dopamine and the mechanisms of cognition,

part II: D-amphetamine effects in human subjects performing a selective attention task.

Biol Psychiatry 43:723–729, 1998

Shaywitz SE, Shaywitz BA, et al: Effect of estrogen on brain activation patterns in

postmenopausal women during working memory tasks. JAMA 281:1197–1202, 1999

Sherwin BB: Estrogen and cognitive functioning in women. Proc Soc Exp Biol Med 217:17–22,

1998

Shore AN: The experience-dependent maturation of a regulatory system in the orbital prefrontal

cortex and the origin of developmental psychopathology. Dev Psychopathol 8:59–87,

1996

Siegel B: The World of the Autistic Child: Understanding and Treating Autistic Spectrum

Disorders. New York, Oxford University Press, 1996

Skodol AE, Oldham JM: Phenomenology, differential diagnosis and comorbidity of the

impulsive-compulsive spectrum of disorders, in Impulsivity and Compulsivity. Edited by

Oldham JM, Hollander E, Skodol AE. Washington, DC, American Psychiatric Press,

1996, pp 1–36

Smith BH, Pelham WE, Gnagy E, et al: Equivalent effects of stimulant treatment for attention-

deficit hyperactivity disorder during childhood and adolescence. J Am Acad Child

Adolesc Psychiatry 37:314–321, 1998



75

Solden S: Women With Attention Deficit Disorder. Grass Valley, CA, Underwood, 1995

Spencer T, Biederman J, Wilens T, et al: Is attention-deficit hyperactivity disorder in adults a

valid disorder? Harv Rev Psychiatry 1:326–335, 1994

Spencer T, Wilens TE, Biederman J, et al: A double-blind crossover comparison of

methylphenidate and placebo in adults with childhood-onset attention-deficit

hyperactivity disorder. Arch Gen Psychiatry 52:434–443, 1995

Spencer T, Biederman J, Wilens T, et al: Pharmacotherapy of attention-deficit hyperactivity

disorder across the life cycle. J Am Acad Child Adolesc Psychiatry 35:409–432, 1996

Tannock R, Schachar R: Executive dysfunction as an underlying mechanism of behavior and

language problems in attention deficit hyperactivity disorder, in Language, Learning, and

Behavior Disorders. Edited by Beitchman JH, Cohen NJ, Konstantareas MM, et al. New

York, Cambridge University Press, 1996, pp 128–155

Tao KT: Hyperactivity and attention deficit disorder syndromes in China. J Am Acad Child

Adolesc Psychiatry 31:1165–1166, 1992

Taylor E: Dysfunctions of attention, in Developmental Psychopathology, Vol II. Edited by

Cicchetti D, Cohen DJ. New York, Wiley, 1995, pp 243–273

Taylor GJ, Bagby RM, Parker JDA. Disorders of Affect Regulation: Alexithymia in Medical and

Psychiatric Illness. Cambridge, UK, Cambridge University Press, 1997

Thompson TL, Moss RL: Estrogen regulation of dopamine release in the nucleus accumbens:

genomic- and nongenomic-mediated effects. J Neurochem 62:1750– 1756, 1994

Towbin KE: Pervasive developmental disorder not otherwise specified: a review and guidelines

for clinical care. Child Adolesc Psychiatr Clin N Am 3:149–160, 1994

Towbin KE, Dykens EM, Pearson GS, et al: Conceptualizing “borderline syndrome of



76

childhood” and “childhood schizophrenia” as a developmental disorder. J Am Acad Child

Adolesc Psychiatry 32:775–782, 1993

Tranel D, Hall LE, Olson S, et al: Evidence for a right-hemisphere developmental learning

disability. Developmental Neuropsychology 3:113–127, 1987

Voeller KKS: Social-emotional learning disabilities. Psychiatric Annals 21:735–741, 1991

Warga C: Menopause and the Mind. New York, Free Press, 1999

Weintraub S, Mesulam MM: Developmental learning disabilities of the right hemisphere:

emotional, interpersonal, and cognitive components. Arch Neurol 40: 463–468, 1983

Weiss G, Hechtman LT: Hyperactive Children Grown Up: Empirical Findings and Theoretical

Considerations. New York, Guilford, 1986

Weiss G, Hechtman LT: Hyperactive Children Grown Up: ADHD in Children, Adolescents and

Adults, 2nd Edition. New York, Guilford, 1993

Wells A, Matthews G: Attention and Emotion: A Clinical Perspective. Hillsboro, NJ, Lawrence

Erlbaum, 1994

Wender P: Hyperactive Child, Adolescent and Adult: Attention Deficit Disorder Through the

Lifespan. New York, Oxford University Press, 1987

Wender PH: Attention-Deficit Hyperactivity Disorder in Adults. New York, Oxford University

Press, 1995

Wickelgren I: Getting the brain’s attention. Science 278:35–37, 1997

Wilson JM, Marcotte AC: Psychosocial adjustment and educational outcome in adolescents with

a childhood diagnosis of attention deficit disorder. J Am Acad Child Adolesc Psychiatry

35:579–587, 1996

Wolff S: Loners: The Life Path of Unusual Children. New York, Routledge, 1995



77

Wolraich ML, Hannah JN, Pinnock TY, et al: Comparison of diagnostic criteria for attention-

deficit hyperactivity disorder in a county-wide sample. J Am Acad Child Adolesc

Psychiatry 35:319–324, 1996


