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Preface

This book remains true to its original purpose, dating back to its initial version, Hyper-
active Children: A Handbook for Diagnosis and Treatment (Barkley, 1981). That pur-
pose is to extract from the mine of available scientific literature those nuggets of
clinically important information regarding the nature, assessment, diagnosis, and man-
agement of Attention-Deficit/Hyperactivity Disorder (ADHD). The task of doing so has
increased substantially since the preceding edition (Barkley, 1998), given the enormous
expansion of the scientific literature. Several hundred studies are published in scientific
journals every year; in fact, nearly 1,000 new studies on ADHD have been published
since the 1998 edition was published. So formidable an undertaking requires the assis-
tance of many individuals, for it is clear that no single individual can be an expert any
longer in all facets of this disorder and its management.

To help me with this endeavor, T have invited back all of the principal authors of chap-
ters from the 1998 edition, each expert in his or her own area of the ADHD literature.
All were charged with updating their information; eliminating what had grown outdated
or was no longer relevant or acceptable; incorporating new findings from studies pub-
lished in the interim; and especially rendering any new conclusions and clinical recom-
mendations from the available research and related publications. I am truly grateful that
all chose to return and assist with this edition. New to this edition are colleagues Bradley
H. Smith and Cheri J. Shapiro, who assisted me with reviewing the growing literature on
combination treatments for ADHD (Chapter 20), and in particular the historic Multi-
modal Treatment Study of ADHD (MTA). Conducted under the auspices of the National
Institute of Mental Health, the MTA took place at six sites in the United States and Can-
ada, and involved more than 570 children with ADHD (Combined Type). As it is among
the largest studies ever undertaken to evaluate treatments for ADHD, and surely the
largest examining combined therapies, the MTA project is of great relevance to clini-
cians.

Besides new coverage of the research on combination therapies, other changes to this
edition include expanded coverage of virtually every chapter and its topics to include not
only hundreds of new studies on the history, nature, comorbidity, prevalence, etiology,
assessment, and management of childhood ADHD, but also the growing awareness of
and scientific literature on adult ADHD. And most chapters now conclude with a
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checklist of “Key Clinical Points” to aid the reader in summarizing the major conclu-
sions and recommendations discussed in that chapter. Several bodies of literature have
grown disproportionately since the 1998 edition, and these have received much greater
coverage here, including genetics, neuroimaging, neuropsychology, follow-up studies,
disorders likely to be comorbid with ADHD, health risks and costs, and research on
ADHD in clinic-referred adults. Older treatments have been reevaluated and clarified,
and new treatments are now covered that did not exist at the time of the 1998 edition.
These include the new once-daily sustained delivery systems for stimulant medications,
and the new medication atomoxetine, as well as numerous recommendations for home,
classroom, and community management of the disorder.

From time to time, media flare-ups have centered around ADHD, sometimes challeng-
ing its very existence. Taken in its totality, this book is a complete and stunning refuta-
tion of such assertions. It shows that ADHD is as valid a mental disorder as we are likely
to find, with massive evidence that it represents a serious deficiency in one or more psy-
chological adaptations that produce harm to the individuals so afflicted. To assist read-
ers with addressing these occasional misrepresentations of ADHD and its treatment in
the popular media, the International Consensus Statement on ADHD is provided as an
Appendix to Chapter 1. Signed by more than 80 of the world’s leading clinical research-
ers on ADHD, it is a beautifully concise statement of the nature and validity of ADHD; it
effectively undercuts social critics, politically motivated groups, and biased reporters
who have tried to claim that ADHD is a fraud or that the use of medications as part of a
total treatment package is scandalous and reprehensible.

As in previous editions, I once again thank Seymour Weingarten and Robert Matloff
at The Guilford Press for supporting this book and providing a home for this and my
other books. T also wish to thank Carolyn Graham, Marie Sprayberry, and Anna Nelson
at Guilford for helping to shepherd this book through the publication process in a pro-
fessional and expeditious manner. My debt to them and the rest of Guilford’s superbly
capable staff is incalculable for having assisted me over more than 24 years of publish-
ing, and I express my deep appreciation to all members of the Guilford “family” here. I
am also exceptionally appreciative of my wife, Patricia, who has stood by me for more
than 36 years and provided a loving home for me and our two sons, Ken and Steve, and a
sense of family in which we could flourish. In such homes can creative works as this be
achieved.

RUSSELL A. BARKLEY, PhD

Charleston, South Carolina
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CHAPTER

History

RUSSELL A. BARKLEY

Attention-Deﬁcit/Hyperactivity Disorder (ADHD)
is the current diagnostic label for children pre-
senting with significant problems with atten-
tion, and typically with impulsiveness and ex-
cessive activity as well. Children with ADHD
represent a rather heterogeneous population
who display considerable variation in the de-
gree of their symptoms, in the age of onset,
in the cross-situational pervasiveness of those
symptoms, and in the extent to which other
disorders occur in association with ADHD.
The disorder represents one of the most com-
mon reasons children are referred for behavior-
al problems to medical and mental health prac-
titioners in the United States and is one of the
most prevalent childhood psychiatric disor-
ders. This chapter presents an overview of
ADHD?’s history—a history that spans nearly a
century of clinical and scientific publications
on the disorder. Given that the history of
ADHD through 1997 has not changed since
the preceding edition of this text (Barkley,
1998), little has been done to update those sec-
tions of this chapter. Developments as the new
century begins are described at the end of this
chapter, however, and so readers familiar with
the earlier edition may wish to skip to that dis-
cussion (p. 32).

In the history of ADHD reside the nascent
concepts that serve as the foundation for the

current conceptualization of the disorder as
largely involving poor inhibition and self-regu-
lation. Here also can be seen the emergence of
current notions about its treatment. Such a his-
tory remains important for any serious student
of ADHD, for it shows that many contempo-
rary themes concerning its nature arose long
ago and recurred throughout the 20th century
as clinical scientists strove for a clearer, more
accurate understanding of the very essence of
this condition. Readers are directed to other
sources for additional discussions of the history
of this disorder (Accardo & Blondis, 2000;
Goldstein & Goldstein, 1998; Kessler, 1980;
Ross & Ross, 1976, 1982; Schachar, 1986;
Werry, 1992).

THE ORIGINS OF ADHD
Still’s Description

One of the first references to a child with hy-
peractivity or ADHD (“Fidgety Phil”) was in
the poetry of the German physician Heinrich
Hoffman in 1865, who penned poems about
many of the childhood maladies he saw in his
medical practice (Stewart, 1970). But scientific
credit is typically awarded to George Still and
Alfred Tredgold for being the first authors to
focus serious clinical attention on the behavior-
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4 1. THE NATURE OF ADHD

al condition in children that most closely ap-
proximates what is today known as ADHD.

In a series of three published lectures to the
Royal College of Physicians, Still (1902) de-
scribed 43 children in his clinical practice who
had serious problems with sustained attention;
he agreed with William James (1890/1950) that
such attention may be an important element in
the “moral control of behavior.” Most were
also quite overactive. Many were often aggres-
sive, defiant, resistant to discipline, and exces-
sively emotional or “passionate.” These chil-
dren showed little “inhibitory volition” over
their behavior, and they also manifested “law-
lessness,” spitefulness, cruelty, and dishonesty.
Still proposed that the immediate gratification
of the self was the “keynote” quality of these
and other attributes of the children. And
among all of them, passion (or heightened
emotionality) was the most commonly ob-
served attribute and the most noteworthy. Still
noted further that an insensitivity to punish-
ment characterized many of these children, for
they would be punished (even physically), yet
would engage in the same infraction within a
matter of hours.

Still believed that these children displayed a
major “defect in moral control” in their behav-
ior that was relatively chronic in most cases.
He believed that in some cases, these children
had acquired the defect secondary to an acute
brain disease, and it might remit on recovery
from the disease. He noted a higher risk for
criminal acts in later development in some of
the chronic cases, though not all. Although this
defect could be associated with intellectual re-
tardation, as it was in 23 of the cases, it could
also arise in children of near-normal intelli-
gence, as it seemed to do in the remaining 20.

To Still, the moral control of behavior meant
“the control of action in conformity with the
idea of the good of all” (p. 1008). Moral con-
trol was thought to arise out of a cognitive or
conscious comparison of the individual’s voli-
tional activity with that of the good of all—a
comparison he termed “moral consciousness.”
For purposes that will become evident later, it
is important to realize here that to make such a
comparison inherently involves the capacity to
understand the consequences of one’s actions
over time and to hold in mind forms of in-
formation about oneself and one’s actions,
along with information on their context. Those
forms of information involve the action being
proposed by the individual, the context, and

the moral principle or rule against which it
must be compared. This notion may link Still’s
views with the contemporary concepts of self-
awareness, working memory, and rule-gov-
erned behavior discussed later in this text. Still
did not specifically identify these inherent as-
pects of the comparative process, but they are
clearly implied in the manner in which he used
the term “conscious” in describing this process.
He stipulated that this process of comparison
of proposed action to a rule concerning the
greater good involved the critical element of
the conscious or cognitive relation of individu-
als to their environment, or self-awareness. In-
tellect was recognized as playing a part in
moral consciousness, but equally or more im-
portant was the notion of volition or will. The
latter is where Still believed the impairment
arose in many of those with defective moral
control who suffered no intellectual delay. Voli-
tion was viewed as being primarily inhibitory
in nature, that a stimulus to act must be over-
powered by the stimulus of the idea of the
greater good of all.

Both volitional inhibition and the moral reg-
ulation of behavior founded on it were believed
to develop gradually in children; therefore,
younger children would find it more difficult to
resist the stimulus to act on impulse than
would older children. Thus, judging a child to
be defective in volitional inhibition and moral
control of behavior meant making a compari-
son to same-age normal children and taking
into account the degree of appeal of the stimu-
lus. Even at the same age, inhibition and moral
control varied across children—in part because
of environmental factors, but also, Still pro-
posed, because of innate differences in these ca-
pacities. Still concluded that a defect in moral
control could arise as a function of three dis-
tinct impairments: “(1) defect of cognitive rela-
tion to the environment; (2) defect of moral
consciousness; and (3) defect in inhibitory voli-
tion” (p. 1011). He placed these impairments
in a hierarchical relation to each other in the
order shown, arguing that impairments at a
lower level would affect those levels above it
and ultimately the moral control of behavior.

Much as researchers do today, Still noted a
greater proportion of males than females (3:1)
in his sample, and he observed that the disorder
appeared to arise in most cases before 8 years
of age (typically in early childhood). Many of
Still’s cases displayed a higher incidence of
minor anomalies in their physical appearance,



or “stigmata of degeneration,” such as abnor-
mally large head size, malformed palate, or in-
creased epicanthal fold. A proneness to acci-
dental injuries was reported in these children—
an observation corroborated by numerous sub-
sequent studies reviewed in a later chapter. And
Still saw these youngsters as posing an in-
creased threat to the safety of other children
because of their aggressive or violent behavior.
Alcoholism, criminality, and affective disorders
such as depression and suicide were noted to be
more common among their biological rela-
tives—an observation once again buttressed by
numerous studies published in recent years.
Some of the children displayed a history of sig-
nificant brain damage or convulsions, while
others did not. A few had associated tic disor-
ders, or “microkinesia”; this was perhaps the
first time tic disorders and ADHD were noted
to be comorbid conditions. We now recognize
that as many as 50-70% of children with
tic disorders and Tourette syndrome have
associated ADHD (Barkley, 1988b; Pliszka,
1998).

Although many children were reported to
have a chaotic family life, others came from
households with seemingly adequate upbring-
ing. In fact, Still believed that when poor
child rearing was clearly involved, the children
should be exempt from the category of lack of
moral control; he reserved it instead only for
children who displayed a morbid (organic) fail-
ure of moral control despite adequate training.
He proposed a biological predisposition to this
behavioral condition that was probably heredi-
tary in some children but the result of pre- or
postnatal injury in others. In keeping with the
theorizing of William James (1890/1950), Still
hypothesized that the deficits in inhibitory voli-
tion, moral control, and sustained attention
were causally related to each other and to the
same underlying neurological deficiency. He
cautiously speculated on the possibility of ei-
ther a decreased threshold for inhibition of re-
sponding to stimuli or a cortical disconnection
syndrome, where intellect was dissociated from
“will” in a manner that might be due to
neuronal cell modification. Any biologically
compromising event that could cause signifi-
cant brain damage (“cell modification”) and
retardation could, he conjectured, in its milder
forms lead only to this defective moral control.

Later Tredgold (1908), and much later
Pasamanick, Rogers, and Lilienfeld (1956),
would use such a theory of early, mild, and un-
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detected damage to account for these develop-
mentally late-arising behavioral and learning
deficiencies. Foreshadowing current views of
treatment, both Still and Tredgold found that
temporary improvements in conduct might be
achieved by alterations in the environment or
by medications, but they stressed the relative
permanence of the defect even in these cases.
The need for special educational environments
for these children was strongly emphasized. We
see here the origins of many later and even cur-
rent notions about children with ADHD and
Oppositional Defiant Disorder (ODD), al-
though it would take almost 70 years to return
to many of them—owing in part to the ascen-
dance in the interim of psychoanalytic, psycho-
dynamic, and behavioral views, which overem-
phasized child rearing as largely causing such
behavioral disorders in children. The children
whom Still and Tredgold described would
probably now be diagnosed as having not only
ADHD but also ODD or Conduct Disorder
(CD), and most likely a learning disability as
well (see Chapters 4 and 6, this volume, for dis-
cussions of ADHD’s comorbidity with these
disorders).

THE PERIOD 1920 TO 1950

The history of interest in ADHD in North
America can be traced to the outbreak of an en-
cephalitis epidemic in 1917-1918, when clini-
cians were presented with a number of children
who survived this brain infection but were
left with significant behavioral and cognitive
sequelae (Cantwell, 1981; Kessler, 1980; Stew-
art, 1970). Numerous papers reported these
sequelae (Ebaugh, 1923; Strecker & Ebaugh,
1924; Stryker, 1925), and they included many
of the characteristics we now incorporate into
the concept of ADHD. Such children were de-
scribed as being impaired in their attention,
regulation of activity, and impulsivity, as well
as in other cognitive abilities, including mem-
ory; they were often noted to be socially dis-
ruptive as well. Symptoms of what would now
be called ODD, as well as delinquency and CD,
also arose in some cases. “Postencephalitic
behavior disorder,” as it was called, was clearly
the result of brain damage. The large number
of children affected resulted in significant pro-
fessional and educational interest in this behav-
ioral disorder. Its severity was such that many
children were recommended for care and edu-
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cation outside the home and away from normal
educational facilities. Despite a rather pessimis-
tic view of the prognosis of these children,
some facilities reported significant success in
their treatment with simple behavior modif-
ication programs and increased supervision

(Bender, 1942; Bond & Appel, 1931).

The Origins of a Brain Damage Syndrome

This association of a brain disease with be-
havioral pathology apparently led early investi-
gators to study other potential causes of brain
injury in children and their behavioral manifes-
tations. Birth trauma (Shirley, 1939); other in-
fections besides encephalitis, such as measles
(Meyer & Byers, 1952); lead toxicity (Byers &
Lord, 1943); epilepsy (Levin, 1938); and head
injury (Blau, 1936; Werner & Strauss, 1941)
were all studied in children and were found to
be associated with numerous cognitive and
behavioral impairments, including the triad of
ADHD symptoms noted earlier. Other terms
introduced during this era for children dis-
playing these behavioral characteristics were
“organic driveness” (Kahn & Cohen, 1934)
and “restlessness” syndrome (Childers, 1935;
Levin, 1938). Many of the children seen in
these samples also had mental retardation or
more serious behavioral disorders than what is
today called ADHD. It would be several de-
cades before investigators would attempt to
parse out the separate contributions of intellec-
tual delay, learning disabilities, or other neuro-
psychological deficits from those of the behav-
ioral deficits to the maladjustment of these
children. Even so, scientists at this time would
discover that activity level was often inversely
related to intelligence in children, increasing as
intelligence declined in a sample—a finding
supported in many subsequent studies (Rutter,
1989). It should also be noted that a large num-
ber of children in these older studies did in fact
have brain damage or signs of such damage
(epilepsy, hemiplegias, etc.).

Notable during this era was also the recogni-
tion of the striking similarity between hyperac-
tivity in children and the behavioral sequelae of
frontal lobe lesions in primates (Blau, 1936;
Levin, 1938). Frontal lobe ablation studies of
monkeys had been done more than 60 years
earlier (Ferrier, 1876), and the lesions were
known to result in excessive restlessness, poor
ability to sustain interest in activities, aim-
less wandering, and excessive appetite, among

other behavioral changes. Several investigators,
such as Levin (1938), would use these similari-
ties to postulate that severe restlessness in chil-
dren might well be the result of pathological
defects in the forebrain structures, although
gross evidence of such was not always apparent
in many of these children. Later investiga-
tors (e.g., Barkley, 1997b; Chelune, Ferguson,
Koon, & Dickey, 1986; Lou, Henriksen, &
Bruh, 1984; Lou, Henriksen, Bruhn, Borner, &
Nielsen, 1989; Mattes, 1980) would return to
this notion, but with greater evidence to sub-
stantiate their claims. Milder forms of hyperac-
tivity, in contrast, were attributed in this era to
psychological causes, such as “spoiled” child-
rearing practices or delinquent family environ-
ments. This idea that poor or disrupted parent-
ing causes ADHD would also be resurrected in
the 1970s and continues even today among
many laypeople and critics of ADHD.

Over the next decade, it became fashionable
to consider most children hospitalized in psy-
chiatric facilities with this symptom picture to
have suffered from some type of brain damage
(such as encephalitis or pre-/perinatal trauma),
whether or not the clinical history of the case
contained evidence of such. The concept of the
“brain-injured child” was to be born in this era
(Strauss & Lehtinen, 1947) and applied to
children with these behavioral characteristics,
many of whom had insufficient or no evi-
dence of brain pathology. In fact, Strauss and
Lehtinen argued that the psychological distur-
bances alone were de facto evidence of brain
injury as the etiology. Owing in part to the ab-
sence of such evidence of brain damage, this
term would later evolve into the concept of
“minimal brain damage” and eventually “min-
imal brain dysfunction” (MBD) by the 1950s
and 1960s. Even so, a few early investigators,
such as Childers (1935), would raise serious
questions about the notion of brain damage in
these children when no historical documenta-
tion of damage existed. Substantial recommen-
dations for educating these “brain-damaged”
children were made in the classic text by
Strauss and Lehtinen (1947), which served as
a forerunner to special educational services
adopted much later in U.S. public schools.
These recommendations included placing these
children in smaller, more carefully regulated
classrooms and reducing the amount of dis-
tracting stimulation in the environment. Strik-
ingly austere classrooms were developed, in
which teachers could not wear jewelry or



brightly colored clothing, and few pictures
could adorn the walls so as not to interfere un-
necessarily with the education of these highly
distractible students.

Although the population served by the
Pennsylvania center in which Strauss, Werner,
and Lehtinen worked principally contained
children with mental retardation, the work
of Cruickshank and his students (Dolphin &
Cruickshank, 1951a, 1951b, 1951c) later ex-
tended these neuropsychological findings to
children with cerebral palsy but near-normal or
normal intelligence. This extension resulted in
the extrapolation of the educational recom-
mendations of Strauss to children without
mental retardation who manifested behavioral
or perceptual disturbances (Cruickshank &
Dolphin, 1951; Strauss & Lehtinen, 1947).
Echoes of these recommendations are still com-
monplace today in most educational plans for
children with ADHD or learning disabilities,
despite the utter lack of scientific support for
their efficacy (Kessler, 1980; Routh, 1978;
Zentall, 1985). These classrooms are histori-
cally significant, as they were the predecessors
as well as instigators of the types of educational
resources that would be incorporated into the
initial Education for All Handicapped Children
Act of 1975 (Public Law 94-142) mandating
the special education of children with learning
disabilities and behavioral disorders, and its
later reauthorization, the Individuals with Dis-
abilities Education Act of 1990 (IDEA; Public
Law 101-476).

The Beginnings of Child
Psychopharmacology for ADHD

Another significant series of papers on the
treatment of hyperactive children appeared in
1937-1941. These papers were to mark the be-
ginnings of medication therapy (particularly
stimulants) for behaviorally disordered chil-
dren in particular as well as the field of
child psychopharmacology in general (Bradley,
1937; Bradley & Bowen, 1940; Molitch &
Eccles, 1937). Initiated originally to treat the
headaches that resulted from conducting pneu-
moencephalograms during research studies of
these disruptive youth, the administration of
amphetamine resulted in a noticeable improve-
ment in their behavioral problems and aca-
demic performance. Later studies would also
confirm such a positive drug response in half
or more of hyperactive hospitalized children
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(Laufer, Denhoff, & Solomons, 1957). As a re-
sult, by the 1970s, stimulant medications were
gradually becoming the treatment of choice for
the behavioral symptoms now associated with
ADHD. And so they remain today (see Chapter
17, this volume).

The Emergence of a Hyperkinetic
Impulse Syndrome

In the 1950s, researchers began a number of
investigations into the neurological mecha-
nisms underlying these behavioral symptoms,
the most famous of which was probably that
by Laufer et al. (1957). These writers referred
to children with ADHD as having “hyper-
kinetic impulse disorder,” and reasoned that
the central nervous system (CNS) deficit oc-
curred in the thalamic area. Here, poor filtering
of stimulation occurred, allowing an excess
of stimulation to reach the brain. The evi-
dence was based on a study of the effects of
the “photo-Metrozol” method, in which the
drug metronidazole (Metrozol) is administered
while flashes of light are presented to a child.
The amount of drug required to induce a mus-
cle jerk of the forearms, along with a spike
wave pattern on the electroencephalogram
(EEG), serves as the measure of interest. Laufer
et al. (1957) found that inpatient children with
hyperactivity required less Metrozol than those
without hyperactivity to induce this pattern of
response. This finding suggested that the hy-
peractive children had a lower threshold for
stimulation, possibly in the thalamic area. No
attempts to replicate this study have been done,
and it is unlikely that such research would pass
today’s standards of ethical conduct in research
required by institutional review boards on re-
search with human subjects. Nevertheless, it re-
mains a milestone in the history of the disorder
for its delineation of a more specific mecha-
nism that might give rise to hyperactivity (low
cortical thresholds or overstimulation). Others
at the time also conjectured that an imbalance
between cortical and subcortical areas existed.
There was believed to be diminished control
of subcortical areas responsible for sensory fil-
tering that permitted excess stimulation to
reach the cortex (Knobel, Wolman, & Mason,
1959).

By the end of this era, it seemed well ac-
cepted that hyperactivity was a brain damage
syndrome, even when evidence of damage was
lacking. The disorder was thought to be best
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treated through educational classrooms char-
acterized by reduced stimulation or through
residential centers. Its prognosis was consid-
ered fair to poor. The possibility that a rela-
tively new class of medications, the stimulants,
might hold promise for its treatment was be-
ginning to be appreciated.

THE PERIOD 1960 TO 1969
The Decline of MBD

In the late 1950s and early 1960s, critical re-
views began appearing questioning the concept
of a unitary syndrome of brain damage in chil-
dren. They also pointed out the logical fallacy
that if brain damage resulted in some of these
behavioral symptoms, these symptoms could
be pathognomonic of brain damage without
any other corroborating evidence of CNS le-
sions. Chief among these critical reviews were
those of Birch (1964), Herbert (1964), and
Rapin (1964), who questioned the validity of
applying the concept of brain damage to chil-
dren who had only equivocal signs of neurolog-
ical involvement, not necessarily damage. A
plethora of research followed on children with
MBD (see Rie & Rie, 1980, for reviews); in ad-
dition, a task force by the National Insti-
tute of Neurological Diseases and Blindness
(Clements, 1966) recognized at least 99 symp-
toms for this disorder. The concept of MBD
would die a slow death as it eventually became
recognized as vague, overinclusive, of little or
no prescriptive value, and without much neu-
rological evidence (Kirk, 1963). Its value re-
mained in its emphasis on neurological mecha-
nisms over the often excessive, pedantic, and
convoluted environmental mechanisms pro-
posed at that time—particularly those etiologi-
cal hypotheses stemming from psychoanalyti-
cal theory, which blamed parental and family
factors entirely for these problems (Hertzig,
Bortner, & Birch, 1969; Kessler, 1980; Taylor,
1983). The term “MBD” would eventually be
replaced by more specific labels applying to
somewhat more homogeneous cognitive, learn-
ing, and behavioral disorders, such as “dys-
lexia,” “language disorders,” “learning disabil-
ities,” and “hyperactivity.” These new labels
were based on children’s observable and de-
scriptive deficits, rather than on some underly-
ing unobservable etiological mechanism in the
brain.

The Hyperactivity Syndrome

As dissatisfaction with the term “MBD” was
occurring, clinical investigators shifted their
emphasis to the behavioral symptom thought
to most characterize the disorder—that of hy-
peractivity. And so the concept of a hyperactiv-
ity syndrome arose, described in the classic pa-
pers by Laufer and Denhoff (1957) and Chess
(1960) and other reports of this era (Burks,
1960; Ounsted, 1955; Prechtl & Stemmer,
1962). Chess defined “hyperactivity” as fol-
lows: “The hyperactive child is one who carries
out activities at a higher than normal rate of
speed than the average child, or who is con-
stantly in motion, or both” (p. 239). Chess’s ar-
ticle was historically significant for several rea-
sons: (1) It emphasized activity as the defining
feature of the disorder, rather than speculative
underlying neurological causes, as other scien-
tists of the time would also do; (2) it stressed
the need to consider objective evidence of the
symptom beyond the subjective reports of par-
ents or teachers; (3) it took the blame for the
child’s problems away from the parents; and
(4) it separated the syndrome of hyperactivity
from the concept of a brain damage syndrome.
Other scientists of this era would emphasize
similar points (Werry & Sprague, 1970). It
would now be recognized that hyperactivity
was a behavioral syndrome that could arise
from organic pathology, but could also occur in
its absence. Even so, it would continue to be
viewed as the result of some biological diffi-
culty, rather than due solely to environmental
causes.

Chess described the characteristics of 36
children diagnosed with “physiological hyper-
activity” from a total of 881 children seen in a
private practice. The ratio of males to females
was approximately 4:1, and many children
were referred prior to 6 years of age, intimating
a relatively earlier age of onset than that for
other childhood behavioral disorders. Educa-
tional difficulties were common in this group,
particularly scholastic underachievement, and
many displayed oppositional defiant behavior
and poor peer relationships. Impulsive and ag-
gressive behaviors, as well as poor attention
span, were commonly associated characteris-
tics. Chess believed that the hyperactivity could
also be associated with mental retardation, or-
ganic brain damage, or serious mental illness
(e.g., schizophrenia). Similar findings in later



research would lead others to question the
specificity and hence the utility of this symp-
tom for the diagnosis of ADHD (Douglas,
1972). As in many of today’s prescriptions, a
multimodal treatment approach incorporating
parent counseling, behavior modification, psy-
chotherapy, medication, and special education
was recommended. Unlike Still, Chess and oth-
ers writing in this era stressed the relatively be-
nign nature of hyperactivity’s symptoms and
claimed that in most cases they resolved by pu-
berty (Laufer & Denhoff, 1957; Solomons,
1965). Here then were the beginnings of a be-
lief that would be widely held among clini-
cians well into the 1980s—that hyperactivity
(ADHD) was outgrown by adolescence.

Also noteworthy in this era was the defini-
tion of hyperactivity given in the official diag-
nostic nomenclature at the time, the second
edition of the Diagnostic and Statistical Man-
ual of Mental Disorders (DSM-II; American
Psychiatric Association, 1968). It employed
only a single sentence describing the Hyper-
kinetic Reaction of Childhood disorder and,
following the lead of Chess, stressed the view
that the disorder was developmentally benign:
“The disorder is characterized by overactivity,
restlessness, distractibility, and short attention
span, especially in young children; the behavior
usually diminishes by adolescence” (p. 50).

Europe and North America Part Company

It is likely that during this period (or even ear-
lier), the perspective on hyperactivity in North
America began to diverge from that in Europe,
particularly Great Britain. In North Amer-
ica, hyperactivity would become a behavioral
syndrome recognized chiefly by greater-than-
normal levels of activity; would be viewed as a
relatively common disturbance of childhood;
would not necessarily be associated with de-
monstrable brain pathology or mental retarda-
tion; and would be regarded as more of an
extreme degree in the normal variation of tem-
perament in children. In Great Britain, the
earlier and narrower view of a brain damage
syndrome would continue into the 1970s: Hy-
peractivity or hyperkinesis was seen as an ex-
treme state of excessive activity of an almost
driven quality; was viewed as highly uncom-
mon; and was usually thought to occur in con-
junction with other signs of brain damage
(such as epilepsy, hemiplegias, or mental retar-
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dation) or a clearer history of brain insult (such
as trauma or infection) (Taylor, 1988). The
divergence in views would lead to large dis-
crepancies between North Americans and Eu-
ropeans in their estimations of the prevalence
of the disorder, their diagnostic criteria, and
their preferred treatment modalities. A rap-
prochement between these views would not oc-
cur until well into the 1980s (Rutter, 1988,
1989; Taylor, 1986, 1988).

The Prevailing View by 1969

As Ross and Ross (1976) noted in their exhaus-
tive and scholarly review of the era, the per-
spective on hyperactivity in the 1960s was that
it remained a brain dysfunction syndrome, al-
though of a milder magnitude than previously
believed. The disorder was no longer ascribed
to brain damage; instead, a focus on brain
mechanisms prevailed. The disorder was also
viewed as having a predominant and relatively
homogeneous set of symptoms, chief among
which was excessive activity level or hyperac-
tivity. Its prognosis was now felt to be relatively
benign, as it was believed to be often outgrown
by puberty. The recommended treatments now
consisted of short-term treatment with stimu-
lant medication and psychotherapy, in addition
to the minimum-stimulation types of class-
rooms recommended in earlier years.

THE PERIOD 1970 TO 1979

Research in the 1970s took a quantum leap
forward, with more than 2,000 published stud-
ies existing by the time the decade ended (Weiss
& Hechtman, 1979). Numerous clinical and
scientific textbooks (Cantwell, 1975; Safer &
Allen, 1976; Trites, 1979; Wender, 1971) ap-
peared, along with a most thorough and schol-
arly review of the literature by Ross and Ross
(1976). Special journal issues were devoted to
the topic (Douglas, 1976; Barkley, 1978), along
with numerous scientific gatherings (Knights &
Bakker, 1976, 1980). Clearly, hyperactivity had
become a subject of serious professional, scien-
tific, and popular attention.

By the early 1970s, the defining features of
hyperactivity or hyperkinesis were broadened
to include what investigators previously felt to
be only associated characteristics, including
impulsivity, short attention span, low frustra-
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tion tolerance, distractibility, and aggressive-
ness (Marwitt & Stenner, 1972; Safer & Allen,
1976). Others (Wender, 1971, 1973) persisted
with the excessively inclusive concept of MBD,
in which even more features (such as motor
clumsiness, cognitive impairments, and parent—
child conflict) were viewed as hallmarks of the
syndrome, and in which hyperactivity was un-
necessary for the diagnosis. As noted earlier,
the diagnostic term “MBD” would fade from
clinical and scientific usage by the end of this
decade—the result in no small part of the
scholarly tome by Rie and Rie (1980) and criti-
cal reviews by Rutter (1977, 1982). These writ-
ings emphasized the lack of evidence for such a
broad syndrome. The symptoms were not well
defined, did not correlate significantly among
themselves, had no well-specified etiology, and
displayed no common course and outcome.
The heterogeneity of the disorder was over-
whelming, and more than a few commentators
took note of the apparent hypocrisy in defining
an MBD syndrome with statements that there
was often little or no evidence of neurologi-
cal abnormality (Wender, 1971). Moreover,
even in cases of well-established cerebral dam-
age, the behavioral sequelae were not uniform
across cases, and hyperactivity was seen in only
a minority. Hence, contrary to 235 years of theo-
rizing to this point, hyperactivity was not a
common sequela of brain damage; children
with true brain damage did not display a uni-
form pattern of behavioral deficits; and chil-
dren with hyperactivity rarely had substanti-
ated evidence of neurological damage (Rutter,
1989).

Wender’s Theory of MBD

This decade was notable for two different mod-
els of the nature of ADHD (see also Barkley,
1998): Wender’s theory of MBD (outlined here)
and Douglas’s model of attention and impulse
control in hyperactive children (discussed in
a later section). At the start of the decade,
Wender (1971) described the essential psycho-
logical characteristics of children with MBD as
consisting of six clusters of symptoms: prob-
lems in (1) motor behavior, (2) attentional and
perceptual—cognitive functioning, (3) learning,
(4) impulse control, (5) interpersonal relations,
and (6) emotion. Many of the characteristics
first reported by Still were echoed by Wender
within these six domains of functioning.

1. Within the realm of motor behavior, the
essential features were noted to be hyperactiv-
ity and poor motor coordination. Excessive
speech, colic, and sleeping difficulties were
thought to be related to the hyperactivity. Fore-
shadowing the later official designation of a
group of children with attentional problems
but without hyperactivity (American Psychiat-
ric Association, 1980), Wender expressed the
opinion that some of these children were hypo-
active and listless while still demonstrating at-
tention disturbances. Such cases might now be
considered to have the Predominantly Inatten-
tive Type of ADHD. He argued that they
should be viewed as having this syndrome be-
cause of their manifestation of many of the
other difficulties thought to characterize it.

2. Short attention span and poor concentra-
tion were described as the most striking deficit
in the domain of attention and perceptual-
cognitive functioning. Distractibility and day-
dreaming were also included with these atten-
tion disturbances, as was poor organization of
ideas or percepts.

3. Learning difficulties were the third do-
main of dysfunction, with most of these chil-
dren observed to be doing poorly in their aca-
demic performance. A large percentage were
described as having specific difficulties with
learning to read, with handwriting, and with
reading comprehension and arithmetic.

4. Impulse control problems, or a decreased
ability to inhibit behavior, were identified as a
fourth characteristic of most children with
MBD. Within this general category, Wender in-
cluded low frustration tolerance; an inability to
delay gratification; antisocial behavior; lack of
planning, forethought, or judgment; and poor
sphincter control, leading to enuresis and en-
copresis. Disorderliness or lack of organization
and recklessness (particularly with regard to
bodily safety) were also listed within this do-
main of dysfunction.

5. In the area of interpersonal relations,
Wender singled out the unresponsiveness of
these children to social demands as the most se-
rious. Extroversion, excessive independence,
obstinence, stubbornness, negativism, disobe-
dience, noncompliance, sassiness, and impervi-
ousness to discipline were some of the charac-
teristics that instantiated the problem with
interpersonal relations.

6. Finally, within the domain of emotional
difficulties, Wender included increased lability



of mood, altered reactivity, increased anger, ag-
gressiveness, and temper outbursts, as well as
dysphoria. The dysphoria of these children
involved the specific difficulties of anhedonia,
depression, low self-esteem, and anxiety. A di-
minished sensitivity to both pain and pun-
ishment was also felt to typify this area of
dysfunction in children with MBD. All these
symptoms bear a striking resemblance to the
case descriptions Still (1902) had provided in
his lectures to support his contention that a de-
fect in moral control and volitional inhibition
could exist in children apart from intellectual
delay.

Wender theorized that these six domains of
dysfunction could be best accounted for by
three primary deficits: (1) a decreased experi-
ence of pleasure and pain, (2) a generally high
and poorly modulated level of activation, and
(3) extroversion. A consequence of the first def-
icit was that children with MBD would prove
less sensitive to both rewards and punishments,
making them less susceptible to social influ-
ence. The generally high and poorly modulated
level of activation was thought to be an aspect
of poor inhibition. Hyperactivity, of course,
was the consummate demonstration of this
high level of activation. The problems with
poor sustained attention and distractibility
were conjectured to be secondary aspects of
high activation. Emotional overreactivity, low
frustration tolerance, quickness to anger, and
temper outbursts resulted from the poor modu-
lation of activation. These three primary defi-
cits, then, created a cascading of effects into the
larger social ecology of these children, resulting
in numerous interpersonal problems and aca-
demic performance difficulties.

Like Still (1902), Wender gave a prominent
role to the construct of poor inhibition. He be-
lieved it to explain both the activation difficul-
ties and the attention problems stemming from
these, as well as the excessive emotionality, low
frustration tolerance, and hot-temperedness of
these children. It is therefore quite puzzling
why deficient inhibition was not made a pri-
mary symptom in this theory, in place of high
activation and poor modulation of activation.

Unlike Still’s attempt at a theory, however,
Wender did not say much about normal devel-
opmental processes with respect to the three
primary areas of deficit, and thus did not clar-
ify more precisely what might be going awry in
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them to give rise to these characteristics of
MBD. The exception was his discussion of a
diminished sensitivity to the reasonably well-
understood processes of reinforcement and
punishment. A higher-than-normal threshold
for pleasure and pain, as noted earlier, was
thought to create these insensitivities to behav-
ioral consequences.

From a present-day perspective, Wender’s
theory is also unclear about a number of issues.
For instance, how would the three primary def-
icits account for the difficulties with motor co-
ordination that occurred alongside hyperactiv-
ity in his category of motor control problems?
It is doubtful that the high level of activation
that was said to cause the hyperactivity would
also cause these motor deficits. Nor is it clear
just how the academic achievement deficits in
reading, math, and handwriting could arise
from the three primary deficits in the model. It
is also unclear why the construct of extrover-
sion needed to be proposed at all, if what
Wender meant by it was reduced social inhibi-
tion. This model might be just as parsimoni-
ously explained by the deficit in behavioral in-
hibition already posited. And the meaning of
the term “activation” as used by Wender is not
very clearly specified. Did it refer to excessive
behavior, in which case hyperactivity would
have sufficed? Or did it refer to level of
CNS arousal, in which case ample subsequent
evidence has not found this to be the case
(Hastings & Barkley, 1978; Rosenthal & Allen,
1978)? To his credit, Wender recognized the
abstract nature of the term “activation” as he
employed it in this theory, but he retained it be-
cause he felt it could be used to incorporate
both hyperactivity and hypoactivity in chil-
dren. It is never made clear just how this could
be the case, however. Finally, Wender failed to
distinguish symptoms from their consequences
(impairments). The former would be the be-
havioral manifestations directly associated
with or stemming from the disorder itself, such
as impulsiveness, inattention, distractibility,
and hyperactivity. The latter would be the ef-
fects of these behaviors on the social environ-
ment, such as interpersonal conflict within the
family, poor educational performance, peer re-
jection, and accident proneness, to name just a
few.

From the advantage of hindsight and subse-
quent research over the decades since the for-
mulation of this theory, it is also evident that
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Wender was combining the symptoms of ODD
(and even CD) with those of ADHD to form a
single disorder. Still (1902) did very much the
same thing. This was understandable, given
that clinic-referred cases were the starting point
for both theories, and many clinic-referred
cases are comorbid for both disorders (ADHD
and ODD). Sufficient evidence has subse-
quently accumulated, however, to show that
ADHD and ODD are not the same disorder
(August & Stewart, 1983; Hinshaw, 1987;
Stewart, deBlois, & Cummings, 1980).

The Emergence of Attention Deficits

At this time, disenchantment developed over
the exclusive focus on hyperactivity as the sine
qua non of this disorder (Werry & Sprague,
1970). Significant at this historical juncture
would be the presidential address of Virginia
Douglas to the Canadian Psychological Associ-
ation (Douglas, 1972). She argued that deficits
in sustained attention and impulse control were
more likely than just hyperactivity to account
for the difficulties seen in these children. These
other symptoms were also seen as the major ar-
eas on which the stimulant medications used to
treat the disorder had their impact. Douglas’s
paper was historically significant in other ways
as well. Her extensive and thorough battery of
objective measures of various behavioral and
cognitive domains, heretofore unused in re-
search on ADHD, allowed her to rule in or out
various characteristics felt to be typical for
these children in earlier clinical and scientific
lore. For instance, Douglas found that hyperac-
tive children did not necessarily and uniformly
have more reading or other learning disabilities
than other children, did not perseverate on
concept-learning tasks, did not manifest audi-
tory or right-left discrimination problems, and
had no difficulties with short-term memory.
Most important, she and Susan Campbell dem-
onstrated that children with hyperactivity were
not always more distractible than children
without it, and that the sustained attention
problems could emerge in conditions in which
no significant distractions existed.

The McGill University research team headed
by Douglas repeatedly demonstrated that hy-
peractive children had some of their greatest
difficulties on tasks assessing vigilance or sus-
tained attention, such as the continuous-per-
formance test (CPT). These findings would be

repeatedly reconfirmed over the next 30 years
of research using CPTs (Corkum & Siegel,
1993; Frazier, Demaree, & Youngstrom,
2004). Variations of this test would eventually
be standardized and commercially marketed
for diagnosis of the disorder (Conners, 19935;
Gordon, 1983; Greenberg & Waldman, 1992).
Douglas remarked on the extreme degree of
variability demonstrated during task perfor-
mances by these children—a characteristic that
would later be advanced as one of the defining
features of the disorder. The McGill team
(Freibergs, 1965; Freibergs & Douglas, 1969;
Parry & Douglas, 1976) also found that hyper-
active children could perform at normal or
near-normal levels of sustained attention under
conditions of continuous and immediate rein-
forcement, but that their performance deterio-
rated dramatically when partial reinforcement
was introduced, particularly at schedules be-
low 50% reinforcement. Campbell, Douglas,
and Morgenstern (1971) further demonstrated
substantial problems with impulse control and
field dependence in the cognitive styles of hy-
peractive children. Like George Still 70 years
earlier, Douglas commented on the probable
association between deficits in attention/im-
pulse control and deficiencies in moral devel-
opment that were plaguing her subjects, partic-
ularly in their adolescent years. The research of
the McGill team showed dramatic improve-
ments in these attention deficiencies during
stimulant medication treatment, as did the
research at other laboratories at the time
(Conners & Rothschild, 1968; Sprague,
Barnes, & Werry, 1970).

Finally, of substantial significance were the
observations of Douglas’s colleague, Gabrielle
Weiss, from her follow-up studies (see Weiss &
Hechtman, 1986) that although the hyperactiv-
ity of these children often diminished by ado-
lescence, their problems with poor sustained
attention and impulsivity persisted. This persis-
tence of the disabilities and the risk for greater
academic and social maladjustment would be
identified by other research teams from their
own follow-up investigations (Mendelson,
Johnson, & Stewart, 1971), and would be
better substantiated by more rigorous studies
in the next two decades (see Barkley, Fischer,
Edelbrock, & Smallish, 1990; Barkley, Fischer,
Smallish, & Fletcher, 2002; Brown & Borden,
1986; Gittelman, Mannuzza, Shenker, &
Bonagura, 1985).



Douglas’s Model of Attention Deficits

Douglas (1980a, 1980b, 1983; Douglas & Pe-
ters, 1979) later elaborated, refined, and fur-
ther substantiated her model of hyperactivity.
Her model culminated in the view that four
major deficits could account for symptoms of
ADHD: (1) the investment, organization, and
maintenance of attention and effort; (2) the in-
hibition of impulsive responding; (3) the modu-
lation of arousal levels to meet situational de-
mands; and (4) an unusually strong inclination
to seek immediate reinforcement. This perspec-
tive initiated or guided a substantial amount of
research over the next 15 vyears, including
my own early studies (Barkley, 1977, 1989b;
Barkley & Ullman, 1975). It constituted a
model as close to a scientific paradigm as the
field of hyperactivity was likely to have in its
history to that point. Yet, over the next 10
years results emerged that were somewhat at
odds with this perspective. Scientists began to
seriously question the adequacy of an attention
model in accounting for the varied behavioral
deficits seen in children with ADHD, as well as
for the effects of stimulant medications on
them (Barkley, 1981, 1984; Draeger, Prior, &
Sanson, 1986; Haenlein & Caul, 1987; van der
Meere & Sergeant, 1988a, 1988b). It also de-
serves mention that such a description of defi-
ciencies constitutes a pattern and not a theory,
given that it stipulates no conditional relations
among its parts or how they orchestrate to cre-
ate the problems seen in the disorder. That is, it
makes no testable or falsifiable predictions
apart from those contained in the pattern so
described.

Douglas’s paper and the subsequent research
published by her team were so influential that
they were probably the major reasons the dis-
order was renamed Attention Deficit Disorder
(ADD) in 1980 with the publication of DSM-
II (American Psychiatric Association, 1980).
In this revised official taxonomy, deficits in sus-
tained attention and impulse control were for-
mally recognized as of greater significance in
the diagnosis than hyperactivity. The shift to
attention deficits rather than hyperactivity as
the major difficulty of these children was use-
ful, at least for a time, because of the growing
evidence (1) that hyperactivity was not specific
to this particular condition, but could be noted
in other psychiatric disorders (anxiety, mania,
autism, etc.); (2) that there was no clear delin-
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eation between “normal” and “abnormal” lev-
els of activity; (3) that activity was in fact a
multidimensional construct; and (4) that the
symptoms of hyperactivity were quite situa-
tional in nature in many children (Rutter,
1989). But this approach only corrected the
problem of definition for little over a decade
before these same concerns also began to be
raised about the construct of attention (multi-
dimensional, situationally variable, etc.). Yet
some research would show that at least deficits
in vigilance or sustained attention could be
used to discriminate this disorder from other
psychiatric disorders (Werry, 1988).

Other Historical Developments

A number of other historical developments
during this period deserve mention.

The Rise of Medication Therapy

One of these developments was the rapidly
increasing use of stimulant medication with
school-age hyperactive children. This use was
no doubt spawned by the significant increase in
research showing that stimulants often had
dramatic effects on these children’s hyperactive
and inattentive behavior. A second develop-
ment was the use of much more rigorous scien-
tific methodology in drug studies. This was due
in large measure to the early studies by C. Keith
Conners (then working with Leon Eisenberg at
Harvard University), and somewhat later to the
research of Robert Sprague at the University of
Illinois, Virginia Douglas at McGill University,
and John Werry in New Zealand. This body
of literature became voluminous (see Barkley,
1977; Ross & Ross, 1976), with more than
120 studies published through 1976 and more
than twice this number by 1995 (Swanson,
McBurnett, Christian, & Wigal, 1995), making
this treatment approach the most well-studied
therapy in child psychiatry.

Despite the proven efficacy of stimulant
medication, public and professional misgivings
about its increasingly widespread use with chil-
dren emerged. For example, one news account
(Maynard, 1970) reported that in Omaha, Ne-
braska, as many as 5-10% of the children in
grade schools were receiving behavior-modify-
ing drugs. This estimate of drug treatment
would later be shown to be grossly exaggerated
by as much as 10-fold, due to a misplaced deci-
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mal point in the story. And this would certainly
not be the last instance of the mass media’s pen-
chant for hyperbole, sensation, and scandal in
their accounts of stimulant medication treat-
ments for ADHD—a penchant that seems only
to have increased over subsequent years. Yet
the public interest that was generated by the
initial reports led to a congressional review of
the use of psychotropic medications for school
children. At this same time, the claim was being
advanced that hyperactivity was a “myth” aris-
ing from intolerant teachers and parents and an
inadequate educational system (Conrad, 1975;
Schrag & Divoky, 1975).

Environment as Etiology

Almost simultaneous with this backlash
against “drugging” school children for behav-
ior problems came another significant develop-
ment in this decade: a growing belief that
hyperactivity was a result of environmental
causes. It is not just coincidental that this devel-
opment occurred at the same time that the
United States was experiencing a popular inter-
est in natural foods, health consciousness, the
extension of life expectancy via environmental
manipulations, psychoanalytic theory, and be-
haviorism. An extremely popular view was that
allergic or toxic reactions to food additives,
such as dyes, preservatives, and salicylates
(Feingold, 1975), caused hyperactive behavior.
It was claimed that more than half of all hyper-
active children had developed their difficulties
because of their diet. Effective treatment could
be had if families of these children would
buy or make foods that did not contain the
offending substances. This view became so
widespread that organized parent groups or
“Feingold associations,” composed mainly of
parents advocating Feingold’s diet, were estab-
lished in almost every U.S. state, and legislation
was introduced (although not passed) in Cali-
fornia requiring that all school cafeteria foods
be prepared without these substances. A sizable
number of research investigations were under-
taken (see Conners, 1980, for a review), the
more rigorous of which found these substances
to have little if any effect on children’s be-
havior. A National Advisory Committee on
Hyperkinesis and Food Additives (1980) was
convened to review this literature and con-
cluded more strongly than Conners that the
available evidence clearly refuted Feingold’s
claims. Nevertheless, it would be more than 10

years before this notion receded in popularity,
to be replaced by the equally unsupported hy-
pothesis that refined sugar was more to blame
for hyperactivity than were food additives (for
reviews, see Milich, Wolraich, & Lindgren,
1986; Wolraich, Wilson, & White, 1995).
The emphasis on environmental causes,
however, spread to possible sources other than
diet. Block (1977) advanced the rather vague
notion that technological development and
more rapid cultural change would result in an
increasing societal “tempo,” causing growing
excitation or environmental stimulation. This
excitation or stimulation would interact with a
predisposition in some children toward hyper-
activity, making it manifest. It was felt that this
theory explained the apparently increasing in-
cidence of hyperactivity in developed cultures.
Ross and Ross (1982) provided an excellent
critique of the theory and concluded that there
was insufficient evidence in support of it and
some that would contradict it. Little evidence
suggested that hyperactivity was increasing in
its incidence, though its identification among
children may well have been. Nor was there ev-
idence that its prevalence varied as a function
of societal development. Instead, Ross and
Ross proposed that cultural effects on hyperac-
tivity have more to do with whether important
institutions of enculturation are consistent or
inconsistent in the demands made and stan-
dards set for child behavior and development.
These cultural views were said to determine the
threshold for deviance that will be tolerated in
children, as well as to exaggerate a predis-
position to hyperactivity in some children.
Consistent cultures will have fewer children
diagnosed with hyperactivity, as they mini-
mize individual differences among children and
provide clear and consistent expectations and
consequences for behavior that conforms to the
expected norms. Inconsistent cultures, by con-
trast, will have more children diagnosed with
hyperactivity, as they maximize or stress indi-
vidual differences and provide ambiguous ex-
pectations and consequences to children re-
garding appropriate conduct. This intriguing
hypothesis remains unstudied. However, on
these grounds, an equally compelling case
could be made for the opposite effects of cul-
tural influences: In highly consistent, highly
conforming cultures, hyperactive behavior may
be considerably more obvious in children as
they are unable to conform to these societal ex-
pectations, whereas inconsistent and low-con-



forming cultures may tolerate deviant behavior
to a greater degree as part of the wider range of
behavioral expression they encourage.

A different environmental view—that poor
child rearing generally and poor child behav-
ior management specifically lead to hyper-
activity—was advanced by schools of psy-
chology/psychiatry at diametrically opposite
poles. Both psychoanalysts (Bettelheim, 1973;
Harticollis, 1968) and behaviorists (Willis &
Lovaas, 1977) promulgated this view, though
for very different reasons. The psychoanalysts
claimed that parents lacking tolerance for neg-
ative or hyperactive temperament in their in-
fants would react with excessively negative,
demanding parental responses giving rise to
clinical levels of hyperactivity. The behaviorists
stressed poor conditioning of children to stimu-
lus control by commands and instructions that
would give rise to noncompliant and hyperac-
tive behavior. Both groups singled out mothers
as especially etiologically important in this
causal connection, and both could derive some
support from studies that found negative
mother—child interactions in the preschool
years to be associated with the continuation of
hyperactivity into the late childhood (Camp-
bell, 1987) and adolescent (Barkley, Fischer, et
al., 1990) years.

However, such correlational data cannot
prove a cause. They do not prove that poor
child rearing or negative parent—child interac-
tions cause hyperactivity; they only show that
such factors are associated with its persistence.
It could just as easily be that the severity of hy-
peractivity elicits greater maternal negative re-
actions, and that this severity is related to per-
sistence of the disorder over time. Supporting
this interpretation are the studies of stimulant
drug effects on the interactions of mothers and
their hyperactive children, which show that
mothers’ negative and directive behavior is
greatly reduced when stimulant medication is
used to reduce the hyperactivity in their chil-
dren (Barkley, 1989b; Barkley & Cunningham,
1979; Barkley, Karlsson, Pollard, & Murphy,
1985; Danforth, Barkley, & Stokes, 1991).
Moreover, follow-up studies show that the de-
gree of hyperactivity in childhood is predictive
of its own persistence into later childhood
and adolescence, apart from its association
with maternal behavior (Barkley, Fischer, et
al., 1990; Campbell & Ewing, 1990). And
given the dramatic hereditary contribution to
ADHD, it is also just as likely that the more
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negative, impulsive, emotional, and inattentive
behavior of mothers with their hyperactive
children stems in part from the mothers’ own
ADHD—a factor that has never been taken
into account in the analysis of such data or in
interpreting findings in this area. Nevertheless,
family context would still prove to be impor-
tant in predicting the outcome of hyperactive
children, even though the mechanism of its ac-
tion was not yet specified (Weiss & Hechtman,
1986). Parent training in child behavior man-
agement, furthermore, would be increasingly
recommended as an important therapy in its
own right (Dubey & Kaufman, 1978; Pelham,
1977), despite a paucity of studies concerning
its actual efficacy at the time (Barkley, 1989a).

The Passage of Public Law 94-142

Another highly significant development was
the passage of Public Law 94-142 in 1975,
mandating special educational services for
physical, learning, and behavioral disabilities
of children, in addition to those services al-
ready available for mental retardation (see
Henker & Whalen, 1980, for a review of the le-
gal precedents leading up to this law). Al-
though many of its recommendations were
foreshadowed by Section 504 of the Rehabili-
tation Act of 1973 (Public Law 93-112), it was
the financial incentives for the states associated
with the adoption of Public Law 94-142 that
probably encouraged its immediate and wide-
spread implementation by them all. Programs
for learning disabilities, behavioral-emotional
disturbance, language disorders, physical
handicaps, and motor disabilities, among oth-
ers, were now required to be provided to all eli-
gible children in all public schools in the United
States.

The full impact of these widely available ed-
ucational treatment programs on hyperactive
children has not yet been completely appreci-
ated, for several reasons. First, hyperactivity,
by itself, was overlooked in the initial criteria
set forth for behavioral and learning disabilities
warranting eligibility for these special classes.
Children with such disabilities typically also
had to have another condition, such as a learn-
ing disability, language delay, or emotional
disorder, to receive exceptional educational ser-
vices. The effects of special educational re-
sources on the outcome of hyperactivity are
difficult to assess, given this confounding of
multiple disorders. It was only after the passage
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of IDEA in 1990 and a subsequent 1991 mem-
orandum) that the U.S. Department of Educa-
tion and its Office of Special Education chose
to reinterpret these regulations, thereby allow-
ing children with ADHD to receive special edu-
cational services for ADHD per se under the
“Other Health Impaired” category of IDEA.
And, second, the mandated services had been
in existence for only a little more than a decade
when the long-term outcome studies begun in
the late 1970s began to be reported. Those
studies (e.g., Barkley, Fischer, et al., 1990) sug-
gested that over 35% of children with ADHD
received some type of special educational
placement. Although the availability of these
services seems to have reduced the percentage
of children with ADHD who were retained in
grade for their academic problems, compared
to earlier follow-up studies, the rates of school
suspensions and expulsions did not decline ap-
preciably from pre-1977 rates. A more careful
analysis of the effects of Public Law 94-142,
and especially of its more recent reauthor-
ization as the IDEA, is in order before its effi-
cacy for children with ADHD can be judged.

The Rise of Behavior Modification

This growing emphasis on educational interven-
tion for children with behavioral and learning
disorders was accompanied by a plethora of re-
search on the use of behavior modification tech-
niques in the management of disruptive class-
room behavior, particularly as an alternative to
stimulant medication (Allyon, Layman, &
Kandel, 1975; O’Leary, Pelham, Rosenbaum, &
Price, 1976). Supported in large part by their
successful use for children with mental retarda-
tion, behavioral technologies were now being
extended to a myriad of childhood disorders—
not only as potential treatments of their symp-
toms, but also as theoretical statements of their
origins. Although the studies demonstrated con-
siderable efficacy of these techniques in the
management of inattentive and hyperactive
behavior, they were not found to achieve the
same degree of behavioral improvement as the
stimulants (Gittelman-Klein et al., 1976), and
so did not replace them as a treatment of choice.
Nevertheless, opinion was growing that the
stimulant drugs should never be used as a sole
intervention, but should be combined with par-
ent training and behavioral interventions in the
classroom to provide the most comprehensive
management approach for the disorder.

Developments in Assessment

Another hallmark of this era was the wide-
spread adoption of the parent and teacher rat-
ing scales developed by C. Keith Conners
(1969) for the assessment of symptoms of hy-
peractivity, particularly during trials on stimu-
lant medication. For at least 20 years, these
simply constructed ratings of behavioral items
would be the “gold standard” for rating chil-
dren’s hyperactivity for both research purposes
and treatment with medication. The scales
would also come to be used for monitoring
treatment responses during clinical trials.
Large-scale normative data were collected, par-
ticularly for the teacher scale, and epidemiolog-
ical studies throughout the world relied on
both scales for assessing the prevalence of
hyperactivity in their populations. Their use
moved the practice of diagnosis and the assess-
ment of treatment effects from that of clinical
impression alone to one in which at least some
structured, semiobjective, and quantitative
measure of behavioral deviance was employed.
These scales would later be criticized for their
confounding of hyperactivity with aggression.
This confounding called into question whether
the findings of research that relied on the scales
were the result of oppositional, defiant, and
hostile (aggressive) features of the population
or of their hyperactivity (Ullmann, Sleator, &
Sprague, 1984). Nevertheless, the widespread
adoption of these rating scales in this era marks
a historical turning point toward the use of
quantitative assessment methods that can be
empirically tested and can assist in determin-
ing developmental patterns and deviance from
norms.

Also significant during this decade was the
effort to study the social-ecological impact of
hyperactive/inattentive behavior. This line of
research set about evaluating the effects pro-
duced on family interactions by a child with
hyperactivity. Originally initiated by Campbell
(1973, 1975), this line of inquiry dominated
my own research over the next decade (Barkley
& Cunningham, 1979; Cunningham &
Barkley, 1978, 1979; Danforth et al., 1991),
particularly evaluations of the effects of stimu-
lant medication on these social exchanges.
These studies showed that children with hyper-
activity were much less compliant and more
oppositional during parent—child exchanges
than children without it, and that their mothers
were more directive, commanding, and nega-



tive than mothers of nonhyperactive children.
These difficulties would increase substantially
when the situation changed from free play
to task-oriented demands. Studies also dem-
onstrated that stimulant medication resulted
in significant improvements in child compli-
ance and decreases in maternal control and
directiveness.  Simultaneously, Humpbhries,
Kinsbourne, and Swanson (1978) reported
similar effects of stimulant medication, all of
which suggested that much of parents’ control-
ling and negative behavior toward hyperactive
children was the result rather than the cause of
the children’s poor self-control and inattention.
At the same time, Carol Whalen and Barbara
Henker at the University of California—Irvine
demonstrated similar interaction conflicts be-
tween hyperactive children and their teachers
and peers, as well as similar effects of stimu-
lant medication on these social interactions
(Whalen & Henker, 1980; Whalen, Henker, &
Dotemoto, 1980). This line of research would
increase substantially in the next decade, and
would be expanded by Charles Cunningham
and others to include studies of peer interac-
tions and the effects of stimulants on them

(Cunningham, Siegel, & Offord, 1985).

A Focus on Psychophysiology

The decade of the 1970s was also noteworthy
for a marked increase in the number of re-
search studies on the psychophysiology of hy-
peractivity in children. Numerous studies were
published measuring galvanic skin response,
heart rate acceleration and deceleration, vari-
ous parameters of the EEG, electropupillog-
raphy, averaged evoked responses, and other
aspects of electrophysiology. Many researchers
were investigating the evidence for theories of
over- or underarousal of the CNS in hyperac-
tivity—theories that grew out of the specula-
tions in the 1950s on cortical overstimulation
and the ideas of both Wender and Douglas (see
above) regarding abnormal arousal in the dis-
order. Most of these studies were seriously
methodologically flawed, difficult to interpret,
and often contradictory in their findings. Two
influential reviews at the time (Hastings &
Barkley, 1978; Rosenthal & Allen, 1978) were
highly critical of most investigations, but con-
cluded that if there was any consistency across
findings, it might be that hyperactive children
showed a sluggish or underreactive electro-
physiological response to stimulation. These
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reviews laid to rest the belief in an overstimu-
lated cerebral cortex as the cause of the
symptoms in hyperactivity, but did little to sug-
gest a specific neurophysiological mechanism
for the observed underreactivity. Further
advances in the contributions of psycho-
physiology to understanding hyperactivity
would await further refinements in instrumen-
tation and in definition and diagnosis of the
disorder, along with advances in computer-
assisted analysis of electrophysiological mea-
sures.

An Emerging Interest
in Adult MBD/Hyperactivity

Finally, the 1970s should be credited with the
emergence of clinical and research interests in
the existence of MBD or hyperactivity in adult
clinical patients. Initial interest in adult MBD
can be traced back to the latter part of the
1960s, seemingly arising as a result of two
events. The first of these was the publication of
several early follow-up studies demonstrating
persistence of symptoms of hyperactivity/ MBD
into adulthood in many cases (Mendelson et
al., 1971; Menkes, Rowe, & Menkes, 1967).
The second was the publication by Harticollis
(1968) of the results of neuropsychological and
psychiatric assessments of 15 adolescent and
young adult patients (ages 15-25) seen at the
Menninger Clinic. The neuropsychological per-
formance of these patients suggested evidence
of moderate brain damage. Their behavioral
profile suggested many of the symptoms that
Still (1902) initially identified in the children he
studied, particularly impulsiveness, overactivi-
ty, concreteness, mood lability, and proneness
to aggressive behavior and depression. Some of
the patients appeared to have demonstrated
this behavior uniformly since childhood. Using
psychoanalytic theory, Harticollis speculated
that this condition arose from an early and pos-
sibly congenital defect in the ego apparatus, in
interaction with busy, action-oriented, success-
ful parents.

The following year, Quitkin and Klein
(1969) reported on two behavioral syndromes
in adults that might be related to MBD. The
authors studied 105 patients at the Hillside
Hospital in Glen Oaks, New York, for behav-
ioral signs of “organicity” (brain damage);
behavioral syndromes that might be considered
neurological “soft signs” of CNS impairment;
and any EEG findings, psychological testing re-
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sults, or aspects of clinical presentation and
history that might differentiate these patients
from patients with other types of adult psycho-
pathology. From the initial group of 105 pa-
tients, the authors selected those having a
childhood history that suggested CNS damage,
including early hyperactive and impulsive be-
havior. These subjects were further sorted into
three groups based on current behavioral pro-
files: those having socially awkward and with-
drawn behavior (7 = 12), those having impul-
sive and destructive behavior (7 = 19), and a
“borderline” group that did not fit neatly into
these other two groups (7 = 11). The results in-
dicated that nearly twice as many of the pa-
tients in these three “organic” groups as in the
control group had EEG abnormalities and im-
pairments on psychological testing indicating
organicity. Furthermore, early history of
hyperactive-impulsive—inattentive ~ behavior
was highly predictive of placement in the adult
impulsive-destructive group, implying a persis-
tent course of this behavioral pattern from
childhood to adulthood. Of the 19 patients in
the impulsive-destructive group, 17 had re-
ceived clinical diagnoses of character disorders
(primarily emotionally unstable types), as com-
pared to only 5 in the socially awkward group
(who received diagnoses of the schizoid and
passive dependent types).

The results were interpreted as being in con-
flict with the beliefs widely held at the time that
hyperactive-impulsive behavior tends to wane
in adolescence. Instead, the authors argued that
some of these children continued into young
adulthood with this specific behavioral syn-
drome. Quitkin and Klein (1969) also took is-
sue with Harticollis’s psychoanalytic hypothe-
sis that demanding and perfectionistic child
rearing by parents was causal of or contribu-
tory to this syndrome, given that their impul-
sive—destructive patients did not uniformly ex-
perience such an upbringing. In keeping with
Still’s original belief that family environment
could not account for this syndrome, these au-
thors hypothesized “that such parents would
intensify the difficulty, but are not necessary to
the formation of the impulsive—destructive syn-
drome” (p. 140) and that the “illness shaping
role of the psycho-social environment may
have been over-emphasized by other authors”
(p. 141). Treatment with a well-structured set
of demands and educational procedures, as
well as with phenothiazine medication, was
thought to be indicated.

Later in this decade, Morrison and Minkoff
(1975) similarly argued that explosive person-
ality disorder or episodic dyscontrol syndrome
in adulthood might well be the adult sequel to
the hyperactivity syndrome in childhood. They
also suggested that antidepressant medications
might be useful in their management; this ech-
oed a suggestion made earlier by Huessy
(1974) in a letter to the editor of a journal that
both antidepressants and stimulants might be
the most useful medications for the treatment
of adults with hyperkinesis or MBD. But the
first truly scientific evaluation of the efficacy of
stimulants for adults with MBD must be cred-
ited to Wood, Reimherr, Wender, and Johnson
(1976). They used a double-blind, placebo-
controlled method to assess response to meth-
ylphenidate in 11 of 15 adults with MBD, fol-
lowed by an open trial of pemoline (another
stimulant) and the antidepressants imipramine
and amitriptyline. The authors found that 8 of
the 11 tested on methylphenidate had a favor-
able response, whereas 10 of the 15 tested in
the open trial showed a positive response to ei-
ther the stimulants or the antidepressants. Oth-
ers in the 1970s and into the 1980s would also
make the case for the existence of an adult
equivalent of childhood hyperkinesis or MBD
and the efficacy of using stimulants and anti-
depressants for its management (Gomez,
Janowsky, Zetin, Huey, & Clopton, 1981;
Mann & Greenspan, 1976; Packer, 1978; Pon-
tius, 1973; Rybak, 1977; Shelley & Riester,
1972). Yet it would not be until the 1990s that
both the lay public and the professional field
of adult psychiatry would begin to seriously
recognize the adult equivalent of childhood
ADHD on a more widespread basis and to rec-
ommend stimulant or antidepressant treatment
in these cases (Spencer et al., 1995; Wender,
1995) and even then the view was not without
its critics (Shaffer, 1994).

The work of Pontius (1973) in this decade is
historically notable for her proposition that
many cases of MBD in adults demonstrating
hyperactive and impulsive behavior may arise
from frontal lobe and caudate dysfunction.
Such dysfunction would lead to “an inability to
construct plans of action ahead of the act, to
sketch out a goal of action, to keep it in mind
for some time (as an overriding idea) and to
follow it through in actions under the con-
structive guidance of such planning” (p. 286).
Moreover, if adult MBD arises from dysfunc-
tion in this frontal-caudate network, it should



also be associated with an inability “to re-pro-
gram an ongoing activity and to shift within
principles of action whenever necessary” (p.
286, emphasis in original). Pontius went on to
show that indeed adults with MBD demon-
strated deficits indicative of dysfunction in
this brain network. Such observations would
prove quite prophetic over 20 years later, when
research demonstrated reduced size in the
prefrontal-caudate network in children with
ADHD (Castellanos et al., 1996; Filipek et al.,
1997), and when theories of ADHD argued
that the neuropsychological deficits associated
with it involved the executive functions, such
as planning, the control of behavior by men-
tally represented information, rule-governed
behavior, and response fluency and flexibility,
among others (Barkley, 1997a, 1997b).

The Prevailing View by 1979

The 1970s closed with the prevailing view that
hyperactivity was not the only or most impor-
tant behavioral deficit seen in hyperactive chil-
dren, but that poor attention span and impulse
control were equally (if not more) important in
explaining their problems. Brain damage was
relegated to an extremely minor role as a cause
of the disorder, at least in the realm of child-
hood hyperactivity/MBD; however, other brain
mechanisms, such as underarousal or under-
reactivity, brain neurotransmitter deficiencies
(Wender, 1971), or neurological immaturity
(Kinsbourne, 1977), were viewed as promising.
Greater speculation about potential environ-
mental causes or irritants emerged, particularly
diet and child rearing. Thus the most fre-
quently recommended therapies for hyperactiv-
ity were not only stimulant medication, but
widely available special education programs,
classroom behavior modification, dietary man-
agement, and parent training in child manage-
ment skills. A greater appreciation for the
effects of hyperactive children on their immedi-
ate social ecology, and for the impact of stimu-
lant medication in altering these social con-
flicts, was beginning to emerge.

However, the sizable discrepancy between
North American and European views of the
disorder remained: North American profes-
sionals continued to recognize the disorder as
more common, in need of medication, and
more likely to be an attention deficit, while
those in Europe continued to view it as uncom-
mon, defined by severe overactivity, and associ-
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ated with brain damage. Those children in
North America being diagnosed as having hy-
peractivity or attention deficits would be likely
to be diagnosed as having CD in Europe, where
treatment would be psychotherapy, family
therapy, and parent training in child manage-
ment. Medication would be disparaged and lit-
tle used. Nevertheless, the view that attention
deficits were as important in the disorder as hy-
peractivity was beginning to make its way into
European taxonomies (e.g., the International
Classification of Diseases, ninth revision [ICD-
9]; World Health Organization, 1978). Finally,
some recognition occurred in the 1970s that
there were adult equivalents of childhood hy-
peractivity or MBD, that they might be indica-
tive of frontal-caudate dysfunction, and that
these cases responded to the same medication
treatments that had earlier been suggested for
childhood ADHD (the stimulants and antide-
pressants).

THE PERIOD 1980 TO 1989

The exponential increase in research on hyper-
activity characteristic of the 1970s continued
unabated into the 1980s, making hyperactivity
the most well-studied childhood psychiatric
disorder in existence. More books were writ-
ten, conferences convened, and scientific pa-
pers presented during this decade than in any
previous historical period. This decade would
become known for its emphasis on attempts to
develop more specific diagnostic criteria; the
differential conceptualization and diagnosis of
hyperactivity versus other psychiatric disor-
ders; and, later in the decade, critical attacks on
the notion that inability to sustain attention
was the core behavioral deficit in ADHD.

The Creation of an ADD Syndrome

Marking the beginning of this decade was the
publication of DSM-III (American Psychiatric
Association, 1980) and its radical reconceptu-
alization (from that in DSM-II) of the Hyper-
kinetic Reaction of Childhood diagnosis to that
of ADD (with or without Hyperactivity). The
criteria for ADD are set forth in Table 1.1. The
new diagnostic criteria were noteworthy not
only for their greater emphasis on inattention
and impulsivity as defining features of the dis-
order, but also for their creation of much more
specific symptom lists, an explicit numerical
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TABLE 1.1. DSM-III Diagnostic Criteria for Attention Deficit Disorder with and without Hyperactivity

The child displays, for his or her mental and chronological age, signs of developmentally inappropriate
inattention, impulsivity, and hyperactivity. The signs must be reported by adults in the child’s environ-
ment, such as parents and teachers. Because the symptoms are typically variable, they may not be
observed directly by the clinician. When the reports of teachers and parents conflict, primary consider-
ation should be given to the teacher reports because of greater familiarity with age-appropriate norms.
Symptoms typically worsen in situations that require self-application, as in the classroom. Signs of the
disorder may be absent when the child is in a new or a one-to-one situation.

The number of symptoms specified is for children between the ages of eight and ten, the peak age for
referral. In younger children, more severe forms of the symptoms and a greater number of symptoms are
usually present. The opposite is true of older children.

A. Inattention. At least three of the following:

(1) often fails to finish things he or she starts
(2) often doesn’t seem to listen

(3) easily distracted

(4) has difficulty concentrating on schoolwork or other tasks requiring sustained attention
(5) has difficulty sticking to a play activity

B. Impulsivity. At least three of the following:

(1) often acts before thinking

(2) shifts excessively from one activity to another

(3) has difficulty organizing work (this not being due to cognitive impairment).
(4) needs a lot of supervision

(5) frequently calls out in class

(6) has difficulty awaiting turn in games or group situations

C. Hyperactivity. At least two of the following:

1) runs about or climbs on things excessively

2) has difficulty sitting still or fidgets excessively

3) has difficulty staying seated

4) moves about excessively during sleep

5) is always “on the go” or acts as if “driven by a motor”

(
(
(
(
(

D. Onset before the age of seven.
E. Duration of at least six months.

FE. Not due to Schizophrenia, Affective Disorder, or Severe or Profound Mental Retardation.

Note. The criteria as presented above are for Attention Deficit Disorder with Hyperactivity. All of the features of Attention
Deficit Disorder without Hyperactivity are the same except for the absence of hyperactivity (Criterion C). From American
Psychiatric Association (1980). Copyright 1980 by the American Psychiatric Association. Reprinted by permission.

cutoff score for symptoms, specific guidelines
for age of onset and duration of symptoms, and
the requirement of exclusion of other child-
hood psychiatric conditions as better explana-
tions of the presenting symptoms. This was
also a radical departure from the ICD-9 criteria
set forth by the World Health Organization
(1978) in its own taxonomy of child psychiat-
ric disorders, which continued to emphasize
pervasive hyperactivity as a hallmark of this
disorder.

Even more controversial was the creation of
subtypes of ADD, based on the presence or ab-
sence of hyperactivity (+ H/-~ H), in the DSM-
III criteria. Little, if any, empirical research on
this issue existed at the time these subtypes
were formulated. Their creation in the official
nomenclature of psychiatric disorders would,
by the end of the 1980s, initiate numerous re-
search studies into their existence, validity, and
utility, along with a search for other potentially
useful ways of subtyping ADD (situational per-



vasiveness, presence of aggression, stimulant
drug response, etc.). Although the findings
were at times conflicting, the trend in these
studies was that children with ADD - H dif-
fered from those with ADD + H in some im-
portant domains of current adjustment. Those
with ADD - H were characterized as more
daydreamy, hypoactive, lethargic, and disabled
in academic achievement, but as substantially
less aggressive and less rejected by their
peers (Barkley, Grodzinsky, & DuPaul, 1992;
Carlson, 1986; Goodyear & Hynd, 1992;
Lahey & Carlson, 1992). Unfortunately, this
research came too late to be considered in the
subsequent revision of DSM-IIL

In that revision (DSM-III-R; American Psy-
chiatric Association, 1987), the criteria for
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which are shown in Table 1.2, only the diag-
nostic criteria for ADD + H (now renamed
ADHD; see “ADD Becomes ADHD,” below)
were stipulated. ADD - H was no longer offi-
cially recognized as a subtype of ADD, but
was relegated to a minimally defined category,
Undifferentiated ADD. This reorganization
was associated with an admonition that far
more research on the utility of this subtyping
approach was necessary before its place in
this taxonomy could be identified. Despite the
controversy that arose over the demotion of
ADD - H in this fashion, it was actually a pru-
dent gesture on the part of the committee
asked to formulate these criteria. At the time,
the committee (on which I served) had little
available research to guide its deliberations in

TABLE 1.2. DSM-III-R Diagnostic Criteria for Attention-Deficit Hyperactivity Disorder

A. A disturbance of at least six months during which at least eight of the following are present:
(1) often fidgets with hands or feet or squirms in seat (in adolescents, may be limited to

subjective feelings of restlessness)

has difficulty remaining seated when required to do so

is easily distracted by extraneous stimuli

often blurts out answers to questions before they have been completed

(2)
(3)
(4) has difficulty awaiting turn in games or group situations
(5)
(6)

has difficulty following through on instructions from others (not due to oppositional
behavior or failure of comprehension), e.g., fails to finish chores

7)

8)

9) has difficulty playing quietly
0) often talks excessively
1)
2)
3)

books, assignments)

has difficulty sustaining attention in tasks or play activities
often shifts from one uncompleted activity to another

often interrupts or intrudes on others, e.g., butts into other children’s games
often does not seem to listen to what is being said to him or her
often loses things necessary for tasks or activities at school or at home (e.g., toys, pencils,

(14) often engages in physically dangerous activities without considering possible consequences
(not for the purpose of thrillseeking), e.g., runs into street without looking

Note: The above items are listed in descending order of discriminating power based on the data
from a national field trial of the DSM-III-R criteria for Disruptive Behavior Disorders.

B. Onset before the age of seven.

C. Does not meet the criteria for a Pervasive Developmental Disorder.

Criteria for severity of Attention-Deficit Hyperactivity Disorder:

Mild: Few if any, symptoms in excess of those required to make the diagnosis and only minimal or

no impairment in school and social functioning.

Moderate: Symptoms or functional impairment intermediate between “mild” and “severe.”

Severe: Many symptoms in excess of those required to make the diagnosis and pervasive impairment

in functioning at home and school and with peers.

Note. From American Psychiatric Association (1987). Copyright 1987 by the American Psychiatric Association. Reprinted by

permission.
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this matter. There was simply no indication
whether ADD — H had a similar or qualita-
tively different type of attention deficit, which
would make it a separate childhood psychiatric
disorder in its own right. Rather than continue
merely to conjecture about the nature of the
subtype and how it should be diagnosed, the
committee essentially placed the concept in
abeyance until more research was available to
its successor committee to guide its definition.
Notable in the construction of DSM-III-R was
its emphasis on the empirical validation of its
diagnostic criteria through a field trial, which
guided the selection of items for the symptom
list and the recommended cutoff score on that
list (Spitzer, Davies, & Barkley, 1990).

The Development of Research
Diagnostic Criteria

At the same time that the DSM-III criteria for
ADD + H and ADD - H were gaining in recog-
nition, others attempted to specify research di-
agnostic criteria (Barkley, 1982; Loney, 1983).
My own efforts in this endeavor were moti-
vated by the rather idiosyncratic and highly
variable approach to diagnosis being used in
clinical practice up to that time, the vague or
often unspecified criteria used in published re-
search studies, and the lack of specificity in cur-
rent theoretical writings on the disorder up to
1980. There was also the more pragmatic con-
sideration that, as a young scientist attempting
to select hyperactive children for research stud-
ies, I had no operational or consensus-based
criteria available for doing so. Therefore, I set
forth a more operational definition of hyperac-
tivity, or ADD + H. This definition not only
required the usual parent and/or teacher com-
plaints of inattention, impulsivity, and overac-
tivity, but also stipulated that these symptoms
had to (1) be deviant for the child’s mental age,
as measured by well-standardized child behav-
ior rating scales; (2) be relatively pervasive
within the jurisdiction of the major caregivers
in the child’s life (parent/home and teacher/
school); (3) have developed by 6 years of age;
and (4) have lasted at least 12 months (Barkley,
1982).

Concurrently, Loney (1983) and her col-
leagues had been engaged in a series of histori-
cally important studies that would differentiate
the symptoms of hyperactivity or ADD + H
from those of aggression or conduct problems
(Loney, Langhorne, & Paternite, 1978; Loney
& Milich, 1982). Following an empirical/sta-

tistical approach to developing research
diagnostic criteria, Loney demonstrated that a
relatively short list of symptoms of hyperactiv-
ity could be empirically separated from a simi-
larly short list of aggression symptoms. Em-
pirically derived cutoff scores on these
symptom ratings by teachers could create these
two semi-independent constructs. These con-
structs would prove highly useful in accounting
for much of the heterogeneity and disagree-
ment across studies. Among other things, it
would become well established that many of
the negative outcomes of hyperactivity in ado-
lescence and young adulthood were actually
due to the presence and degree of aggression
coexisting with the hyperactivity. Purely hyper-
active children would be shown to display sub-
stantial cognitive problems with attention and
overactivity, whereas purely aggressive children
would not. Previous findings of greater fam-
ily psychopathology in hyperactive children
would also be shown to be primarily a function
of the degree of coexisting aggression or CD in
the children (August & Stewart, 1983; Lahey et
al., 1988). Furthermore, hyperactivity would
be found to be associated with signs of devel-
opmental and neurological delay or immatu-
rity, whereas aggression was more likely to be
associated with environmental disadvantage
and family dysfunction (Hinshaw, 1987;
Milich & Loney, 1979; Paternite & Loney,
1980; Rutter, 1989; Werry, 1988; Weiss &
Hechtman, 1986). The need for future studies
to clearly specify the makeup of their samples
along these two dimensions was now obvious.
And the raging debate as to whether hyperac-
tivity was separate from or merely synonymous
with conduct problems would be settled by the
important research discovery of the semi-inde-
pendence of these two behavioral dimensions
and their differing correlates (Ross & Ross,
1982). These findings would also lead to the
demise of the commonplace use of the Conners
10-item Hyperactivity Index to select children
as hyperactive. It would now be shown that
many of these items actually assessed aggres-
sion rather than hyperactivity, resulting in sam-
ples of children with mixed disorders (Ullmann
et al., 1984).

The laudable drive toward greater clarity,
specificity, and operational defining of diagnos-
tic criteria would continue throughout this de-
cade. Pressure would now be exerted from ex-
perts within the field (Quay, 1988a; Rutter,
1983, 1989; Werry, 1988) to demonstrate that
the symptoms of ADHD could distinguish it



from other childhood psychiatric disorders—a
crucial test for the validity of a diagnostic en-
tity—rather than continuing simply to demon-
strate differences from nondisordered popula-
tions. The challenge would not be easily met.
Eric Taylor (1986) and colleagues in Great Brit-
ain made notable advances in further refining
the criteria and their measurement along more
empirical lines. Taylor’s (1989) statistical ap-
proach to studying clusters of behavioral disor-
ders resulted in the recommendation that a syn-
drome of hyperactivity could be valid and
distinctive from other disorders, particularly
conduct problems. This distinction required
that the symptoms of hyperactivity and inat-
tention be excessive and handicapping to the
children; occur in two of three broadly defined
settings (e.g., home, school, and clinic); be ob-
jectively measured, rather than subjectively
rated by parents and teachers; develop before
age 6; last at least 6 months; and exclude chil-
dren with autism, psychosis, anxiety, or affec-
tive/mood disorders (depression, mania, etc.).

Efforts to develop research diagnostic crite-
ria for ADHD eventually led to an interna-
tional symposium on the subject (Sergeant,
1988) and a general consensus that subjects se-
lected for research on ADHD should at least
meet the following criteria: (1) reports of prob-
lems with activity and attention by adults in at
least two independent settings (home, school,
clinic); (2) endorsement of at least three of four
difficulties with activity and three of four with
attention; (3) onset before 7 years of age; (4)
duration of 2 years; (5) significantly ele-
vated scores on parent/teacher ratings of these
ADHD symptoms; and (6) exclusion of autism
and psychosis. These proposed criteria were
quite similar to others developed earlier in
the decade (Barkley, 1982), but provided for
greater specificity of symptoms of overactivity
and inattention and a longer duration of symp-
toms.

Subtyping of ADD

Also important in this era was the attempt to
identify useful approaches to subtyping other
than those just based on the degree of hyperac-
tivity (+ H/- H) or aggression associated with
ADD. A significant though underappreciated
line of research by Roscoe Dykman and Peggy
Ackerman at the University of Arkansas distin-
guished between ADD with and ADD with-
out learning disabilities, particularly reading
impairments. Their research (Ackerman,
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Dykman, & Oglesby, 1983; Dykman,
Ackerman, & Holcomb, 1985) and that of oth-
ers (McGee, Williams, Moffit, & Anderson,
1989) showed that some of the cognitive defi-
cits (verbal memory, intelligence, etc.) formerly
attributed to ADHD were actually more a
function of the presence and degree of lan-
guage/reading difficulties than of ADHD. And,
although some studies showed that ADHD
with reading disabilities is not a distinct sub-
type of ADHD (Halperin, Gittelman, Klein, &
Rudel, 1984), the differential contributions of
reading disorders to the cognitive test perfor-
mance of children with ADHD required that
subsequent researchers carefully select subjects
with pure ADHD not associated with reading
disability. If they did not, then they at least
should identify the degree to which reading dis-
orders exist in the sample and partial out the
effects of these disorders on the cognitive test
results.

Others in this era attempted to distinguish
between “pervasive” and “situational” hyper-
activity; the former was determined by the
presence of hyperactivity at home and school,
and the latter referred to hyperactivity in only
one of these settings (Schachar, Rutter, &
Smith, 1981). It would be shown that children
with pervasive hyperactivity were likely to have
more severe behavioral symptoms, greater ag-
gression and peer relationship problems, and
poor academic achievement. The DSM-III-R
(American Psychiatric Association, 1987) in-
corporated this concept into an index of sever-
ity of ADHD (see the last portion of Table 1.2).
British scientists even viewed pervasiveness as
an essential criterion for the diagnosis of a dis-
tinct syndrome of hyperactivity (as noted ear-
lier). However, research appearing at the end of
the decade (Costello, Loeber, & Stouthamer-
Loeber, 1991) demonstrated that such group
differences were more likely to be the results of
differences in the source of the information
used to classify the children (parents vs. teach-
ers) than of actual behavioral differences be-
tween the situational and pervasive subgroups.
This did not mean that symptom pervasiveness
might not be a useful means of subtyping or
diagnosing ADHD, but that more objective
means of establishing it were needed than just
comparing parent and teacher ratings on a
questionnaire.

A different and relatively understudied ap-
proach to subtyping was created by the pres-
ence or absence of significant anxiety or affec-
tive disturbance. Several studies demonstrated
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that children with both ADHD and significant
problems with anxiety or affective disturbance
were likely to show poor or adverse responses
to stimulant medication (Taylor, 1983; Voelker,
Lachar, & Gdowski, 1983) and would perhaps
respond better to antidepressant medications
(Pliszka, 1987). The utility of this latter sub-
typing approach would be investigated and
supported further in the next decade (DuPaul,
Barkley, & McMurray, 1994; Tannock, 2000).

ADD Becomes ADHD

Later in the 1980s, in an effort to further im-
prove the criteria for defining this disorder, the
DSM was revised (American Psychiatric Asso-
ciation, 1987) as noted above, resulting in the
renaming of the disorder to ADHD. These re-
vised diagnostic criteria are shown in Table 1.2.
The revisions were significant in several re-
spects. First, a single item list of symptoms and
a single cutoff score replaced the three separate
lists (inattention, impulsivity, and hyperactiv-
ity) and cutoff score in DSM-III. Second, the
item list was now based more on empirically
derived dimensions of child behavior from
behavior rating scales, and the items and cutoff
score underwent a large field trial to determine
their sensitivity, specificity, and power to distin-
guish ADHD from other psychiatric disorders
and from the absence of disorder (Spitzer
et al., 1990). Third, the need was stressed that
one had to establish the symptoms as develop-
mentally inappropriate for the child’s mental
age. Fourth, the coexistence of mood disorders
with ADHD no longer excluded the diagnosis
of ADHD. And, more controversially, the sub-
type of ADD —H was removed as a subtype
and relegated to a vaguely defined category,
Undifferentiated ADD, which was in need of
greater research on its merits. ADHD was now
classified with two other behavioral disorders
(ODD and CD) in a supraordinate family or
category known as the disruptive behavior dis-
orders, in view of their substantial overlap or

comorbidity in clinic-referred populations of
children.

ADHD as a Motivation Deficit Disorder

One of the more interesting conceptual devel-
opments in this decade only began to emerge in
its latter half. This was the nascent and almost
heretical view that ADHD was not actually a
disorder of attention. Doubt about the central

importance of attention to the disorder crept in
late in the 1970s, as some researchers more
fully plumbed the depths of the attention con-
struct with objective measures, while others
took note of the striking situational variability
of the symptoms (Douglas & Peters, 1979;
Rosenthal & Allen, 1978; Routh, 1978;
Sroufe, 1975). As more rigorous and technical
studies of attention in children with ADHD
appeared in the 1980s, an increasing number
failed to find evidence of problems with atten-
tion under some experimental conditions while
observing them under others (see Douglas,
1983, 1988, for reviews; Barkley, 1984;
Draeger et al., 1986; Sergeant, 1988; Sergeant
& van der Meere, 1989; van der Meere & Ser-
geant, 1988a, 1988b). Moreover, if attention
was conceptualized as involving the percep-
tion, filtering, and processing of information,
no substantial evidence could be found in these
studies for any such deficits. These findings,
coupled with the realization that both instruc-
tional and motivational factors in an experi-
ment played a strong role in determining the
presence and degree of ADHD symptoms, led
some investigators to hypothesize that deficits
in motivation might be a better model for ex-
plaining the symptoms seen in ADHD (Glow
& Glow, 1979; Rosenthal & Allen, 1978;
Sroufe, 1975). Following this line of reasoning,
others pursued a behavioral or functional anal-
ysis of these symptoms, resulting in hypoth-
esized deficits in the stimulus control over
behavior, particularly by rules and instructions.
I argued that such deficits arose from neurolog-
ical factors (Barkley, 1988a), whereas others
argued that they arose from poor training of
the child by parents (Willis & Lovaas, 1977).

I initially raised the possibility that rule-gov-
erned behavior might account for many of the
deficits in ADHD, but later amended this
view to include the strong probability that re-
sponse to behavioral consequences might also
be impaired and could conceivably account for
the problems with following rules (Barkley,
1981, 1984, 1990). Others independently ad-
vanced the notion that a deficit in respond-
ing to behavioral consequences, not attention,
might be the difficulty in ADHD (Benninger,
1989; Haenlein & Caul, 1987; Quay, 1988b;
Sagvolden, Wultz, Moser, Moser, & Morkrid,
1989; Sergeant, 1988; van der Meere & Ser-
geant, 1988b). That is, ADHD might arise out
of an insensitivity to consequences (reinforce-
ment, punishment, or both). This insensitivity



was viewed as being neurological in origin. Yet
this idea was not new, having been advanced
some 10-20 years earlier by investigators in
Australia (Glow & Glow, 1979), by those
studying children with conduct problems (see
Patterson, 1982, for a review), and by Wender
(1971) in his classic text on MBD (see above).
What was original in these more recent ideas
was a greater specificity of their hypotheses
and increasing evidence supporting them. Oth-
ers continued to argue against the merits of a
Skinnerian or functional analysis of the deficits
in ADHD (Douglas, 1989), and for the contin-
ued explanatory value of cognitive models
of attention in accounting for the deficits in
ADHD.

The appeal of the motivational model came
from several different sources: (1) its greater
explanatory value in accounting for the more
recent research findings on situational variabil-
ity in attention in ADHD; (2) its consistency
with neuroanatomical studies suggesting de-
creased activation of brain reward centers and
their cortical-limbic regulating circuits (Lou et
al., 1984, 1989); (3) its consistency with stud-
ies of the functions of dopamine pathways in
regulating locomotor behavior and incentive or
operant learning (Benninger, 1989); and (4)
its greater prescriptive power in suggesting
potential treatments for the ADHD symptoms.
Whether or not ADHD would be labeled a mo-
tivational deficit, there was little doubt that
these new theories based on the construct of
motivation required altering the way in which
this disorder was to be conceptualized. From
here on, any attempts at theory construction
would need to incorporate some components
and processes dealing with motivation or ef-
fort.

Other Historical Developments of the Era
The Increasing Importance of Social Ecology

The 1980s also witnessed considerably greater
research into the social-ecological impact of
ADHD symptoms on the children, their par-
ents (Barkley, 1989b; Barkley, Karlsson, & Pol-
lard, 1985; Mash & Johnston, 1982), teachers
(Whalen et al., 1980; Whalen, Henker, &
Dotemoto, 1981), siblings (Mash & Johnston,
1983), and peers (Cunningham et al., 1985;
Henker & Whalen, 1980). These investigations
further explored the effects of stimulant medi-
cations on these social systems; they buttressed
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the conclusion that children with ADHD elicit
significant negative, controlling, and hostile or
rejecting interactions from others, which can
be greatly reduced by stimulant medication.
From these studies emerged the view that the
disabilities associated with ADHD do not rest
solely in a child, but in the interface between
the child’s capabilities and the environmental
demands made within the social-ecological
context in which that child must perform
(Whalen & Henker, 1980). Changing the atti-
tudes, behaviors, and expectations of care-
givers, as well as the demands they make on
children with ADHD in their care, should re-
sult in changes in the degree to which such chil-
dren are disabled by their behavioral deficits.

Theoretical Advances

During this decade, Herbert Quay adopted
Jeffrey Gray’s neuropsychological model of
anxiety (Gray, 1982, 1987, 1994) to explain
the origin of the poor inhibition evident in
ADHD (Quay, 1988a, 1988b, 1997). Gray
identified both a behavioral inhibition system
(BIS) and a behavioral activation system (BAS)
as being critical to understanding emotion. He
also stipulated mechanisms for basic nonspeci-
fic arousal and for the appraisal of incoming
information that must be critical elements of
any attempt to model the emotional functions
of the brain. According to this theory, signals of
reward serve to increase activity in the BAS,
thus giving rise to approach behavior and the
maintenance of such behavior. Active avoid-
ance and escape from aversive consequences
(negative reinforcement) likewise activate this
system. Signals of impending punishment (par-
ticularly conditioned punishment) as well as
frustrative nonreward (an absence of previ-
ously predictable reward) increase activity in
the BIS. Another system is the fight—flight sys-
tem, which reacts to unconditioned punitive
stimuli.

Quay’s use of this model for ADHD stated
that the impulsiveness characterizing the disor-
der could arise from diminished activity in the
brain’s BIS. This model predicted that those
with ADHD should prove less sensitive to such
signals, particularly in passive avoidance para-
digms (Quay, 1988a). The theory also specifies
predictions that can be used to test and even
falsify the model as it applies to ADHD. For in-
stance, Quay (1988a, 1988b) predicted that
there should be greater resistance to extinction
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following periods of continuous reinforce-
ment in those with ADHD, but less resistance
when training conditions involve partial re-
ward. They should also demonstrate a de-
creased ability to inhibit behavior in passive
avoidance paradigms when avoidance of the
punishment is achieved through the inhibition
of responding. And those with ADHD should
also demonstrate diminished inhibition to sig-
nals of pain and novelty, as well as to condi-
tioned signals of punishment. Finally, Quay
predicted increased rates of responding by
those with ADHD under fixed-interval or
fixed-ratio schedules of consequences. Some of
these predictions were supported by subse-
quent research; others either remained to be in-
vestigated more fully and rigorously, or have
not been completely supported by the avail-
able evidence (see Milich, Hartung, Martin, &
Haigler, 1994; Quay, 1997). Nevertheless, the
theory remains a viable one for explaining the
origin of the inhibitory deficits in ADHD and
continues to deserve further research.

Further Developments in Nature, Etiology,
and Course

Another noteworthy development in this de-
cade was the greater sophistication of research
designs attempting to explore the unique fea-
tures of ADHD relative to other psychiatric
conditions, rather than just in comparison to
the absence of disorder. As Rutter (1983, 1989)
noted repeatedly, the true test of the validity of
a syndrome of ADHD is the ability to differen-
tiate its features from other psychiatric disor-
ders of children, such as mood or anxiety disor-
ders, learning disorders, and particularly CD.
Those studies that undertook such compari-
sons indicated that situational hyperactivity
was not consistent in discriminating among
psychiatric populations, but that difficulties
with attention and pervasive (home and
school) hyperactivity were more reliable in do-
ing so and were often associated with patterns
of neuropsychological immaturity (Firestone &
Martin, 1979; Gittelman, 1988; McGee, Wil-
liams, & Silva, 1984a, 1984b; Rutter, 1989;
Taylor, 1988; Werry, 1988).

The emerging interest in comparing children
with ADD + H to those with ADD -H fur-
thered this line of inquiry by demonstrating
relatively unique features of each group in
contrast to each other (see Chapter 3) and
to groups of children with learning disabili-

ties and no disability (Barkley, DuPaul, &
McMurray, 1990, 1991). Further strengthen-
ing the position of ADHD as a psychiatric syn-
drome was evidence from family aggregation
studies that relatives of children with ADHD
had a different pattern of psychiatric distur-
bance from those of children with CD or mixed
ADHD and CD (Biederman, Munir, & Knee,
1987; Lahey et al., 1988). Children with pure
ADHD were more likely to have relatives with
ADHD, academic achievement problems, and
dysthymia, whereas those children with CD
had a greater prevalence of relatives with CD,
antisocial behavior, substance abuse, depres-
sion, and marital dysfunction. This finding led
to speculation that ADHD had a different etiol-
ogy from CD. The former was said to arise out
of a biologically based disorder of tempera-
ment or a neuropsychological delay; the latter
from inconsistent, coercive, and dysfunctional
child rearing and management, which was fre-
quently associated with parental psychiatric
impairment (Hinshaw, 1987; Loeber, 1990;
Patterson, 1982, 1986).

Equally elegant research was done on po-
tential etiologies of ADHD. Several studies
on cerebral blood flow revealed patterns of
underactivity in the prefrontal areas of the
CNS and their rich connections to the limbic
system via the striatum (Lou et al., 1984,
1989). Other studies (Hunt, Cohen, Anderson,
& Minderaa, 1988; Rapoport & Zametkin,
1988; Shaywitz, Shaywitz, Cohen, & Young,
1983; Shekim, Glaser, Horwitz, Javaid, &
Dylund, 1988; Zametkin & Rapoport, 1986)
on brain neurotransmitters provided further
evidence that deficiencies in dopamine, norepi-
nephrine, or both may be involved in explain-
ing these patterns of brain underactivity—pat-
terns arising in precisely those brain areas in
which dopamine and norepinephrine are most
involved. Drawing these lines of evidence to-
gether even further was the fact that these brain
areas are critically involved in response inhibi-
tion, motivational learning, and response to re-
inforcement. More rigorous studies on the he-
reditary transmission of ADHD were published
(Goodman & Stevenson, 1989), indicating a
strong heritability for ADHD symptoms.

Follow-up studies appearing in this de-
cade were also more methodologically sophisti-
cated, and hence more revealing not only of
widespread maladjustment in children with
ADHD as they reached adolescence and adult-
hood, but of potential mechanisms involved in



the differential courses shown within this pop-
ulation (Barkley, Fischer, et al., 1990; Barkley,
Fischer, Edelbrock, & Smallish, 1991; Fischer,
Barkley, Edelbrock, &  Smallish, 1990;
Gittelman et al., 1985; Lambert, 1988; Weiss
& Hechtman, 1993). These findings are dis-
cussed in Chapter 4. Again, neuropsychologi-
cal delays, the presence and pervasiveness of
early aggression, and mother—child conflict
were associated with a different, and more neg-
ative, outcome in later childhood and adoles-
cence than was ADHD alone (Campbell, 1987;
Paternite & Loney, 1980).

There was also a movement during this de-
cade away from the strict reliance on clinic-
referred samples of children with ADHD to
the use of community-derived samples. This
change was prompted by the widely acknowl-
edged bias that occurs among clinic-referred
samples of children with ADHD as a result of
the process of referral itself. It is well known
that children who are referred are often more
(though not always the most) impaired, have
more numerous comorbid conditions, are
likely to have associated family difficulties, and
are skewed toward those socioeconomic classes
that value the utilization of mental health care
resources. Such biases can create findings that
are not representative of the nature of the dis-
order in its natural state. For instance, it has
been shown that the ratio of boys to girls
within clinic-referred samples of children with
ADHD may range from 5:1 to 9:1, and that
girls with ADHD within these samples are as
likely to be aggressive or oppositional as boys
(see Chapter 2). By contrast, in samples of chil-
dren with ADHD derived from community- or
school-based samples, the ratio of boys to girls
is only 2.5:1, and girls with ADHD are consid-
erably less likely to be aggressive than boys.
For these and other reasons, a greater emphasis
on studying epidemiological samples of chil-
dren and the rates and nature of ADHD within
them (Offord et al., 1987) arose toward the lat-
ter half of the 1980s.

Developments in Assessment

The 1980s also witnessed some advances in the
tools of assessment, in addition to those
for treatment. The Child Behavior Checklist
(CBCL; Achenbach & Edelbrock, 1983, 1986)
emerged as a more comprehensive, more rigor-
ously developed, and better-normed alternative
to the Conners rating scales (Barkley, 1988a). It
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would become widely adopted in research on
child psychopathology in general, not just in
ADHD, by the end of this decade. Other rating
scales more specific to ADHD were also de-
veloped, such as the ADD-H Comprehensive
Teacher Rating Scale (ACTeRS; Ullmann et
al., 1984), the Home and School Situations
Questionnaires (Barkley & Edelbrock, 1987;
DuPaul & Barkley, 1992), the Child Attention
Profile (see Barkley, 1988a), and the ADHD
Rating Scale (DuPaul, 1991).

Gordon (1983) developed, normed, and
commercially marketed a small, portable, com-
puterized device that administered two tests be-
lieved to be sensitive to the deficits in ADHD.
One was a CPT measuring vigilance and impul-
sivity, and the other was a direct reinforcement
of low rates (DRL) test assessing impulse con-
trol. This device became the first commercially
available objective means of assessment for
children with ADHD. Although the DRL test
showed some promise in early research
(Gordon, 1979), it was subsequently shown to
be insensitive to stimulant medication effects
(Barkley, Fischer, Newby, & Breen, 1988) and
was eventually deemphasized as useful in the
diagnosis in ADHD. The CPT, by contrast,
showed satisfactory discrimination of children
with ADHD from nondisabled groups and was
sensitive to medication effects (Barkley et al.,
1988; Gordon & Mettelman, 1988). Although
cautionary statements would be made that
more research evidence was needed to evaluate
the utility of the instrument (Milich, Pelham, &
Hinshaw, 1985), and that its false-negative rate
(misses of children with legitimate ADHD)
might be greater than that desired in a diagnos-
tic tool, the device and others like it (Conners,
19935; Greenberg & Waldman, 1992) found a
wide clinical following by the next decade.

Greater emphasis was also given to develop-
ing direct behavioral observation measures of
ADHD symptoms that could be taken in the
classroom or clinic, and that would be more
objective and useful adjuncts to the parent and
teacher rating scales in the diagnostic process.
Abikoff, Gittelman-Klein, and Klein (1977)
and O’Leary (1981) developed classroom ob-
servation codes with some promise for discrim-
inating children with ADHD from children
with other or no disabilities (Gittelman, 1988).
Roberts (1979), drawing on the earlier work of
Routh and Schroeder (1976) and Kalverboer
(1988), refined a laboratory playroom observa-
tion procedure that would be found to discrim-
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inate children with ADHD not only from non-
disabled children, but also from children with
aggression or mixed aggression and ADHD.
This coding system had excellent 2-year stabil-
ity coefficients. Somewhat later I streamlined
the system (Barkley, 1988c) for more conve-
nient clinical or classroom use and found it
to be sensitive to stimulant medication ef-
fects (Barkley et al., 1988), to differentiate be-
tween children with ADD + H and ADD - H
(Barkley, DuPaul, & McMurray, 1991), and to
correlate well with parent and teacher ratings
of ADHD symptoms (Barkley, 1991). Never-
theless, problems with developing normative
data and the practical implementation of such
a procedure in busy clinic practices remained
hindrances to its widespread adoption.

Developments in Therapy

Developments also continued in the realm of
treatments for ADHD. Comparisons of single
versus combined treatments were more com-
mon during the decade (Barkley, 1989¢), as
was the use of more sophisticated experimental
designs (Hinshaw, Henker, & Whalen, 1984;
Pelham, Schnedler, Bologna, & Contreras,
1980) and mixed interventions (Satterfield,
Satterfield, & Cantwell, 1981). Several of these
developments in treatment require historical
mention. The first was the emergence of a
new approach to the treatment of ADHD:
cognitive-behavioral therapy, or CBT (Camp,
1980; Douglas, 1980a; Kendall & Braswell,
1985; Meichenbaum, 1988). Founded on the
work of Russian neuropsychologists (Vygotsky
and Luria), North American developmental
and cognitive psychologists (Flavell, Beach, &
Chinsky, 1966), and early cognitive-behavioral
theories (Meichenbaum, 1977), the CBT ap-
proach stressed the need to develop self-
directed speech in impulsive children to guide
their definition of and attention to immediate
problem situations, to generate solutions to
these problems, and to guide their behavior as
the solutions were performed (see Chapter
15). Self-evaluation, self-correction, and self-
directed use of consequences were also viewed
as important (Douglas, 1980a, 1980b). Al-
though the first reports of the efficacy of
this approach appeared in the late 1960s and
the 1970s (Bornstein & Quevillon, 1976;
Meichenbaum & Goodman, 1971), it was not
until the 1980s that the initial claims of success
with nonclinical populations of impulsive chil-

dren were more fully tested in clinical
populations of children with ADHD. The ini-
tial results were disappointing (Abikoff, 1987;
Gittelman & Abikoff, 1989). Generally, they
indicated some degree of improvement in
impulsiveness on cognitive laboratory tasks;
however, the improvement was insufficient to
be detected in teacher or parent ratings of
school and home ADHD behaviors, and CBT
was certainly not as effective as stimulant med-
ication (Brown, Wynne, & Medenis, 1985).
Many continued to see some promise in these
techniques (Barkley, 1981, 1989b; Meichen-
baum, 1988; Whalen, Henker, & Hinshaw,
1985), particularly when they were imple-
mented in natural environments by important
caregivers (parents and teachers); others ended
the decade with a challenge to those who per-
sisted in their support of the CBT approach
to provide further evidence for its efficacy
(Gittelman & Abikoff, 1989). Such evidence
would not be forthcoming (see Chapter 15).
Later, even the conceptual basis for the treat-
ment came under attack as being inconsistent
with Vygotsky’s theory of the internalization of
language (Diaz & Berk, 1995).

A second development in treatment was the
publication of a specific parent training format
for families of children with ADHD and oppos-
itional behavior. A specific set of steps for
training parents of children with ADHD in
child behavior management skills was devel-
oped (Barkley, 1981) and refined (Barkley,
1997¢). The approach was founded on a sub-
stantial research literature (Barkley, 1997c;
Forehand & McMahon, 1981; Patterson,
1982) demonstrating the efficacy of differential
attention and time-out procedures for treating
oppositional behavior in children—a behavior
frequently associated with ADHD. These two
procedures were coupled with additional com-
ponents based on a theoretical formulation of
ADHD as a developmental disorder that is typ-
ically chronic and associated with decreased
rule-governed behavior and an insensitivity to
certain consequences, particularly mild or so-
cial reinforcement. These components included
counseling parents to conceptualize ADHD as
a developmentally disabling condition; imple-
menting more powerful home token economies
to reinforce behavior, rather than relying on at-
tention alone; using shaping techniques to de-
velop nondisruptive, independent play; and
training parents in cognitive-behavioral skills
to teach their children during daily manage-



ment encounters, particularly in managing dis-
ruptive behavior in public places (Anastopou-
los & Barkley, 1990; see Chapter 12 for a
detailed description of this program). Because
of the demonstrated impact of parental and
family dysfunction on the severity of children’s
ADHD symptoms, on the children’s risk for de-
veloping ODD and CD, and on the parents’ re-
sponsiveness to treatments for the children,
clinicians began to pay closer attention to inter-
vening in family systems rather than just in
child management skills. Noteworthy among
these attempts were the modifications to the
previously described parent training program
by Charles Cunningham at McMaster Univer-
sity Medical Center (Cunningham, 1990; see
Chapter 13 for a detailed description of this ap-
proach). Arthur Robin at Wayne State Univer-
sity and the Children’s Hospital of Michigan,
and Sharon Foster at West Virginia University
(Robin & Foster, 1989), also emphasized the
need for work on family systems as well as on
problem-solving and communication skills in
treating the parent-adolescent conflicts so
common in families of teenagers with ADHD
(see Chapter 14 for a discussion of this ap-
proach).

A similar increase in more sophisticated ap-
proaches to the classroom management of chil-
dren with ADHD occurred in this era (Barkley,
Copeland, & Sivage, 1980; Pelham et al.,
1980; Pfiffner & O’Leary, 1987; Whalen &
Henker, 1980). These developments were
based on earlier promising studies in the 1970s
with contingency management methods in hy-
peractive children (Allyon et al., 1975; see
Chapter 15 for the details of such an ap-
proach). Although these methods may not pro-
duce the degree of behavioral change seen with
the stimulant medications (Gittelman et al.,
1980), they provide a more socially desirable
intervention that can be a useful alternative
when children have mild ADHD and cannot
take stimulants or their parents decline the pre-
scription. More often, these methods serve as
an adjunct to medication therapy to further en-
hance academic achievement.

The fourth area of treatment development
was in social skills training for children with
ADHD (see Chapter 15). Hinshaw et al. (1984)
developed a program for training children with
ADHD in anger control techniques. This pro-
gram demonstrated some initial short-term ef-
fectiveness in assisting these children to deal
with this common deficit in their social skills
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and emotional control (Barkley et al., 2000).
Related approaches to social skills training for
children with ADHD also showed initially
promising results (Pfiffner & McBurnett,
1997), but subsequent research did not bear
out this promise and suggested that some chil-
dren with ADHD may even become more ag-
gressive after participation in such group train-
ing formats (see Chapter 15).

Finally, medication treatments for children
with ADHD expanded to include the use of the
tricyclic antidepressants, particularly for those
children with characteristics that contrain-
dicated using a stimulant medication (e.g.,
Tourette syndrome or other tic disorders) or for
those with anxiety/depression (Pliszka, 1987).
The work of Joseph Biederman and his col-
leagues at Massachusetts General Hospital
(Biederman, Gastfriend, & Jellinek, 1986;
Biederman, Baldessarini, Wright, Knee, &
Harmatz, 1989) on the safety and efficacy
of the tricyclic antidepressants encouraged
the rapid adoption of these drugs by many
practitioners (see Ryan, 1990), particularly
when the stimulants, such as methylphenidate
(Ritalin) were receiving such negative publicity
in the popular media (see the next section).
Simultaneously, initially positive research
reports appeared on the use of the antihyper-
tensive drug clonidine in the treatment of chil-
dren with ADHD, particularly those with very
high levels of hyperactive-impulsive behavior
and aggression (Hunt, Caper, & O’Connell,
1990; Hunt, Minderaa, & Cohen, 1985) (see
Chapter 18).

Developments in Public Awareness

Several noteworthy developments also oc-
curred in the public forum during this decade.
Chief and most constructive among these was
the blossoming of numerous parent support as-
sociations for families with ADHD. Although
less than a handful existed in the early 1980s,
within 9 years there would be well over 100
such associations throughout the United States
alone. By the end of the decade, these would
begin to organize into national networks and
political action organizations known as
CHADD (originally Children with ADD, now
Children and Adults with ADHD) and the At-
tention Deficit Disorder Association (ADDA).
With this greater public/parent activism, initia-
tives were taken to have state and federal laws
reevaluated and, it was hoped, changed to in-



30 |. THE NATURE OF ADHD

clude ADHD as an educational disability in
need of special educational services in public
schools.

When Public Law 94-142 was passed in
1975, it included the concept of MBD under
the category of learning disabilities that would
be eligible for special educational services.
But it did not include hyperactivity, ADD, or
ADHD in its description of learning or behav-
ioral disorders eligible for mandated special
services in public school. This oversight would
lead many public schools to deny access for
children with ADD/ADHD to such services,
and would cause much parental and teacher
exasperation in trying to get educational recog-
nition and assistance for this clearly academi-
cally disabling disorder. Other parents would
initiate lawsuits against private schools for
learning-disabled students for educational mal-
practice in failing to provide special services for
children with ADHD (Skinner, 1988). By the
early 1990s, these lobbying efforts would be
partially successful in getting the U.S. De-
partment of Education to reinterpret Public
Law 94-142—and its 1990 reauthorization as
IDEA—as including children with ADHD
under the category of “Other Health Im-
paired” because of their difficulties in alertness
and attention. Upon this reinterpretation, chil-
dren with ADHD could now be considered eli-
gible for special educational services, provided
that the ADHD resulted in a significant impair-
ment in academic performance. Such efforts to
obtain special educational resources for ADHD
in children and adolescents stemmed from their
tremendous risk for academic underachieve-
ment, failure, retention, suspension, and expul-
sion, not to mention negative social and occu-
pational outcomes (Barkley, Fischer, et al.,
1990, 1991; Cantwell & Satterfield, 1978;
Weiss & Hechtman, 1986).

The Church of Scientology Campaign

Yet with this increased public activism also
came a tremendously destructive trend in the
United States, primarily fueled by the Church
of Scientology and its Citizens Commission on
Human Rights (CCHR). This campaign capi-
talized on the mass media’s general tendency to
uncritically publish alarming or sensational an-
ecdotes, as well as on the public’s gullibility for
such anecdotes. Drawing on evidence of an in-
crease in stimulant medication use with school
children as well as on the extant public concern

over drug abuse, members of CCHR effectively
linked these events together to play on the pub-
lic’s general concern about using behavior-
modifying drugs with children. In a campaign
reminiscent of the gross overstatement seen in
the earlier “reefer madness” campaign by the
U.S. government against marijuana, members
of CCHR selectively focused on the rare cases
of adverse reactions to stimulants and greatly
exaggerated both the number and degree of
them to persuade the public that these reac-
tions were commonplace. They also argued
that massive overprescribing was posing a seri-
ous threat to schoolchildren, though actual
evidence of such overprescribing was never
presented. By picketing scientific and public
conferences on ADHD, actively distributing
leaflets to parents and students in many North
American cities, seeking out appearances on
many national television talk shows, and plac-
ing numerous letters to newspapers decrying
the evils of Ritalin and the myth of ADHD
(Bass, 1988; CCHR, 1987; Cowart, 1988;
Dockx, 1988), CCHR members and others
took this propaganda directly to the public.
Ritalin, they claimed, was a dangerous and ad-
dictive drug often used by intolerant educators
and parents and by money-hungry psychia-
trists as a chemical straitjacket to subdue nor-
mally exuberant children (Clark, 1988; CCHR,
1987; Dockx, 1988). Dramatic, exaggerated,
or unfounded claims were made that Ritalin
could frequently result in violence or murder,
suicide, Tourette syndrome, permanent brain
damage or emotional disturbance, seizures,
high blood pressure, confusion, agitation, and
depression (CCHR, 1987; Clark, 1988; Dockx,
1988; Laccetti, 1988; “Ritalin Linked,” 1988;
Toufexis, 1989; Williams, 1988). It was also
claimed that the increasing production and pre-
scription of Ritalin were leading to increased
abuse of these drugs by the general public (As-
sociated Press, 1988; Cowart, 1988; “Rise in
Ritalin Use,” 1987). Great controversy was
said to exist among the scientific and profes-
sional practice communities on this disorder
and the use of medication. No evidence was
presented in these articles, however, that dem-
onstrated a rise in Ritalin abuse or linked it
with the increased prescribing of the medica-
tion. Moreover, close inspection of professional
journals and conferences revealed that no ma-
jor or widespread controversy ever existed
within the professional or scientific fields over
the nature of the disorder or the effectiveness



of stimulant medication. Yet lawsuits were
threatened, initiated, or assisted by the CCHR
against practitioners for medical negligence
and malpractice, and against schools for com-
plicity in “pressuring” parents to have their
children placed on these medicines (Bass, 1988;
Cowart, 1988; Henig, 1988; Nightline, 1988;
Twyman, 1988). A major lawsuit ($125 mil-
lion) was also filed by the CCHR against the
American Psychiatric Association for fraud
in developing the criteria for ADHD (Henig,
1988; “Psychiatrist Sued,” 1987), though the
suit would later be dismissed.

So effective was this national campaign by
the CCHR, so widespread were newspaper and
television stories on adverse Ritalin reactions,
and so easily could public sentiment be mis-
led about a disorder and its treatment by a
fringe political-religious group and overzeal-
ous, scandal-mongering journalists that within
1 year the public attitude toward Ritalin was
dramatically altered. Ritalin was seen as a dan-
gerous and overprescribed drug, and the public
believed that there was tremendous profes-
sional controversy over its use. The minor ben-
efits to come out of this distorted reporting
were that some practitioners would become
more rigorous in their assessments and more
cautious in their prescribing of medication.
Schools also became highly sensitized to the
percentage of their enrollment receiving stimu-
lant medication, and in some cases encouraged
exploration of alternative behavioral means of
managing children.

Yet even the few modestly positive effects of
this campaign were greatly outweighed by
the damaging effects on parents and children.
Many parents were scared into unilaterally dis-
continuing the medication with their children
without consulting their treating physicians.
Others rigidly refused to consider the treatment
as one part of their child’s treatment plan if rec-
ommended, or were harassed into such refusal
by well-meaning relatives misled by the dis-
torted church propaganda and media reports.
Some adolescents with ADHD began refusing
the treatment, even if it had been beneficial to
them, after being alarmed by these stories.
Some physicians stopped prescribing the
medications altogether out of concern for the
threats of litigation, thereby depriving many
children within their care of the clear benefits
of this treatment approach. Most frustrating to
watch was the unnecessary anguish created for
parents whose children were already on the
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medication or who were contemplating its use.
The psychological damage done to those chil-
dren whose lives could have been improved by
this treatment was incalculable. The meager,
poorly organized, and sporadically dissemi-
nated response of the mental health professions
was primarily defensive in nature (Weiner,
1988) and (as usual) too little, too late to
change the tide of public opinion. It would take
years to even partially reverse this regression in
public opinion toward ADHD and its treat-
ment by medication, as well as the chilling ef-
fect all this had on physicians’ prescribing of
the medication. Public suspicion and concern
over medication use for ADHD remains even
today.

The Prevailing View at the End of the 1980s

This decade closed with the professional view
of ADHD as a developmentally disabling con-
dition with a generally chronic nature, a strong
biological or hereditary predisposition, and a
significant negative impact on academic and
social outcomes for many children. However,
its severity, comorbidity, and outcome were
viewed as significantly affected by environ-
mental (particularly familial) factors. Growing
doubts about the central role of attention defi-
cits in the disorder arose late in the decade,
while increasing interest focused on possible
motivational factors or reinforcement mecha-
nisms as the core difficulty in ADHD. Effective
treatment was now viewed as requiring multi-
ple methods and professional disciplines work-
ing in concert over longer time intervals, with
periodic reintervention as required, to improve
the long-term prognosis for ADHD. The view
that environmental causes were involved in the
genesis of the disorder was weakened by in-
creasing evidence for the heritability of the con-
dition and its neuroanatomical localization.
Even so, evidence that familial/environmental
factors were associated with outcome was fur-
ther strengthened. Developments in treatment
would expand the focus of interventions to pa-
rental disturbances and family dysfunction, as
well as to the children’s anger control and so-
cial skills. A potentially effective role for the
use of tricyclic antidepressants and antihyper-
tensive medications was also demonstrated, ex-
panding the armamentarium of symptomatic
interventions for helping children with ADHD.

Despite these tremendous developments in
the scientific and professional fields, the gen-
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eral public became overly sensitized to and
excessively alarmed by the increasing use of
stimulant medication as a treatment for this
disorder. Fortunately, the explosive growth of
parent support/political action associations for
ADHD arose almost simultaneously with this
public controversy over Ritalin and held the
promise of partially counteracting its effects, as
well as of making the education of children
with ADHD a national political priority at the
start of the 1990s. These associations also of-
fered the best hope that the general public
could be provided with a more accurate depic-
tion of ADHD and its treatment. Perhaps now
the public could be made to understand that
hyperactive, disruptive child behaviors could
arise out of a biologically based disability that
could be diminished or amplified by the social
environment, rather than being entirely due to
bad parenting and diet, as the simplistic yet
pervasive societal view would maintain.

THE PERIOD 1990 TO 1999

During the 1990s, a number of noteworthy de-
velopments occurred in the history of ADHD,
chief among them being the increase in re-
search on the neurological and genetic basis of
the disorder and on ADHD as it occurs in
clinic-referred adults.

Neuroimaging Research

Researchers had long suspected that ADHD
was associated in some way with abnormalities
or developmental delays in brain functioning.
Supporting such an interpretation in the 1990s
were numerous neuropsychological studies
showing deficits in performance by children
with ADHD on tests that were presumed to as-
sess frontal lobe or executive functions (for re-
views, see Barkley, 1997b; Barkley et al., 1992;
Goodyear & Hynd, 1992). Moreover, psy-
chophysiological research in earlier decades
had suggested brain underactivity, particularly
in functioning related to the frontal lobes
(Hastings & Barkley, 1978; Klorman, 1992).
And thus there was good reason to suspect that
delayed or disturbed functioning in the brain,
and particularly the frontal lobes, might be in-
volved in this disorder.

In 1990, Alan Zametkin and his colleagues
at the National Institute of Mental
Health (NIMH) published a landmark study

(Zametkin et al., 1990). The authors evaluated
brain metabolic activity in 25 adults with
ADHD who had a childhood history of the dis-
order and who also had children with the dis-
order. The authors used positron emission to-
mography (PET), an exceptionally sensitive
technique for detecting states of brain activity
and its localization within the cerebral hemi-
spheres. The results of this study indicated sig-
nificantly reduced brain metabolic activity in
adults with ADHD relative to a control group,
primarily in frontal and striatal regions. Such
results were certainly consistent in many,
though not all, respects with the earlier demon-
strations of reduced cerebral blood flow in the
frontal and striatal regions in children with
ADHD (Lou et al., 1984, 1989). Significant in
the Zametkin et al. (1990) study, however, was
its use of a much better-defined sample of pa-
tients with ADHD and its focus on adults with
ADHD. Although later attempts by this re-
search team to replicate their original results
with teenagers were consistent with these ini-
tial results for girls with ADHD, no differences
were found in boys with ADHD (see Ernst,
1996, for a review). Sample sizes in these stud-
ies were quite small, however, almost ensuring
some difficulties with the reliable demonstra-
tion of the original findings. Despite these diffi-
culties, the original report stands out as one of
the clearest demonstrations to date of reduced
brain activity, particularly in the frontal re-
gions, in ADHD.

At the same time as the NIMH research us-
ing PET scans was appearing, other researchers
were employing magnetic resonance imaging
(MRI) to evaluate brain structures in children
with ADHD. Hynd and his colleagues were the
first to use this method, and they focused on
the total brain volume as well as specific re-
gions in the anterior and posterior brain sec-
tions. Children with ADHD were found to
have abnormally smaller anterior cortical re-
gions, especially on the right side, and they
lacked the normal right-left frontal asymmetry
(Hynd, Semrud-Clikeman, Lorys, Novey, &
Eliopulos, 1990). Subsequent research by this
team focused on the size of the corpus callo-
sum, finding that both the anterior and poste-
rior portions were smaller in children with
ADHD (Hynd et al., 1991); however, in a later
study, only the posterior region was found to
be significantly smaller (Semrud-Clikeman et
al., 1994). Additional studies were reported by
Hynd et al. (1993), who found a smaller left



caudate region in children with ADHD, and
Giedd et al., (1994), who found smaller ante-
rior regions of the corpus callosum (rostrum
and rostral body).

More recently, two research teams published
studies using MRI with considerably larger
samples of children with ADHD (Castellanos
et al., 1994, 1996; Filipek et al., 1997). These
studies documented significantly smaller right
prefrontal lobe and striatal regions in these
children. Castellanos et al. (1996) also found
smaller right-sided regions of structures in the
basal ganglia, such as the striatum, as well as
the right cerebellum. Filipek et al. (1997) ob-
served the left striatal region to be smaller
than the right. Despite some inconsistencies
across these studies, most have implicated the
prefrontal-striatal network as being smaller in
children with ADHD, with the right prefrontal
region being smaller than the left. Such studies
have placed on a considerably firmer founda-
tion the view that ADHD does indeed in-
volve impairments in the development of the
brain, particularly in the prefrontal-striatal re-
gions, and that these impairments are likely to
have originated in embryological development
(Castellanos et al., 1996). Advances in neuro-
imaging technology continue to provide excit-
ing and revealing new developments in the
search for the structural differences in the brain
that underlie this disorder (see Chapter 6). For
instance, the advent of functional MRI (fMRI),
with its greater sensitivity for localization of
activity, has already resulted in a number of
newly initiated investigations into possible im-
pairments in these brain regions in children and

adults with ADHD.

Genetic Research

Since the 1970s, studies have indicated that
children with hyperactivity, ADD, or ADHD
seem to have parents with a greater frequency
of psychiatric disorders, including ADHD.
Cantwell (1975) and Morrison and Stewart
(1973) both reported higher rates of hyperac-
tivity in the biological parents of hyperactive
children than in adoptive parents of such chil-
dren. Yet both studies were retrospective, and
both failed to study the biological parents of
the adopted hyperactive children as a compari-
son group (Pauls, 1991). In the 1990s, a num-
ber of studies, particularly those by Biederman
and colleagues, clarified and strengthened this
evidence of the familial nature of ADHD. Be-
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tween 10% and 35% of the immediate family
members of children with ADHD were found
to have the disorder, with the risk to siblings
of these children being approximately 32%
(Biederman, Faraone, & Lapey, 1992; Bieder-
man, Keenan, & Faraone, 1990; Pauls, 1991;
Welner, Welner, Stewart, Palkes, & Wish,
1977). Even more striking, research has shown
that if a parent has ADHD, the risk to the off-
spring is 57% (Biederman et al., 1995). Thus
family aggregation studies find that ADHD
clusters among biological relatives of children
or adults with the disorder, strongly implying a
hereditary basis to this condition.

At the same time that these studies were ap-
pearing, several studies of twins were focusing
on the heritability of the dimensions of behav-
ior underlying ADHD (i.e., hyperactive—impul-
sive and inattentive) behavior, or on the clinical
diagnosis of ADHD itself. Large-scale twin
studies on this issue have been quite consistent
in their findings of a high heritability for
ADHD symptoms or for the clinical diagnosis,
with minimal or no contribution made by
the shared environment (Edelbrock, Rende,
Plomin, & Thompson, 1995; Levy & Hay,
1992). For instance, Gilger, Pennington, and
DeFries (1992) found that if one twin was diag-
nosed as having ADHD, the concordance for
the disorder was 81% in monozygotic twins
and 29% in dizygotic twins. Stevenson (1994)
summarized the status of twin studies on symp-
toms of ADHD by stating that the average
heritability is .80 for symptoms of this disorder
(range .50-.98). More recent large-scale twin
studies are remarkably consistent with this
conclusion, demonstrating that the majority of
variance (70-90%) in the trait of hyperactiv-
ity—impulsivity is due to genetic factors (aver-
aging approximately 80%), and that such a
genetic contribution may increase as scores for
this trait become more extreme, although
this latter point is debatable (Faraone, 1996;
Gjone, Stevenson, & Sundet, 1996; Gjone,
Stevenson, Sundet, & Eilertsen, 1996; Rhee,
Waldman, Hay, & Levy, 1995; Silberg et al.,
1996; Thapar, Hervas, & McGuffin, 1995; van
den Oord, Verhulst, & Boomsma, 1996). Thus
twin studies added substantially more evidence
to that already found in family aggregation
studies supporting a strong genetic basis to
ADHD and its behavioral symptoms. More re-
cent twin studies have still further buttressed
the strong genetic contribution to ADHD (see
Chapter 5). Equally important is the evidence
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consistently appearing in such research that
whatever environmental contributions may be
made to ADHD symptoms fall more within the
realm of unique (nonshared) environmental
effects than within that of common or shared
effects.

Also in this decade, a few studies began us-
ing molecular genetic techniques to analyze
DNA taken from children with ADHD and
their family members to identify genes that
may be associated with the disorder. The initial
focus of this research was on the dopamine
Type 2 gene, given findings of its increased as-
sociation with alcoholism, Tourette syndrome,
and ADHD (Blum, Cull, Braverman, & Com-
ings, 1996; Comings et al., 1991), but others
failed to replicate this finding (Gelernter et al.,
1991; Kelsoe et al., 1989). More recently, the
dopamine transporter gene was implicated in
ADHD (Cook et al., 1995; Cook, Stein, &
Leventhal, 1997). Another gene related to do-
pamine, the D4RD (repeater gene) was found
to be overrepresented in the seven-repetition
form of the gene in children with ADHD
(LaHoste et al., 1996). The latter finding has
been replicated in a number of additional stud-
ies (see Chapter 5) and indicates that the pres-
ence of this allele increases the risk for ADHD
by 1.5. Clearly, research into the molecular ge-
netics involved in the transmission of ADHD
across generations continues to be an exciting
and fruitful area of research endeavor. Such re-
search offers promise for the eventual develop-
ment not only of genetic tests for ADHD and
subtyping of ADHD into potentially more ho-
mogeneous and useful genotypes, but also of
more specific pharmacological agents for treat-
ing ADHD.

ADHD in Adults

Although papers dealing with the adult equiv-
alents of childhood hyperactivity/MBD date
back to the late 1960s and the 1970s (see
above), they did not initiate widespread accep-
tance of these adult equivalents in the field of
adult psychiatry and clinical psychology. It was
not until the 1990s that the professional fields
and the general public recognized ADHD in
adults as a legitimate disorder. This was due in
large part to a best-selling book by Edward
Hallowell and John Ratey (1994), Driven to
Distraction, which brought the disorder to the
public’s attention. More serious and more rig-
orous scientific research was also conducted on

adults with ADHD across this decade. In ad-
dition, at this time the greater clinical
professional community began to consider the
disorder a legitimate clinical condition worthy
of differential diagnosis and treatment
(Goldstein, 1997; Nadeau, 1995; Wender,
1995).

This broadening acceptance of ADHD in
adults continues to the present time and is
likely to increase further in the decades ahead.
It seems to have been strengthened in some part
by the repeated publications throughout the
1990s of follow-up studies that documented
the persistence of the disorder into adolescence
in up to 70% and into adulthood in up to as
many as 66% of childhood cases (Barkley et
al., 1990, 2002; Mannuzza, Gittelman-Klein,
Bessler, Malloy, & LaPadula, 1993; Weiss &
Hechtman, 1993). And it can be attributed as
well to published studies on clinically referred
adults diagnosed with the disorder (Biederman
et al., 1993; Murphy & Barkley, 1996; Shekim,
Asarnow, Hess, Zaucha, & Wheeler, 1990;
Spencer, Biederman, Wilens, & Faraone,
1994). But it also probably resulted in part
from pressure from the general public, which
was made more cognizant of this disorder in
adults through various media. These media in-
cluded the publication of other best-selling
popular books on the subject (Kelly &
Ramundo, 1992; Murphy & LeVert, 1994;
Weiss, 1992); numerous media accounts of the
condition in adults; the efforts of large-scale
parent support groups discussed earlier, such as
CHADD, to promote greater public awareness
of this issue; and the advent of Internet chat
rooms, web pages, and bulletin boards devoted
to this topic (Gordon, 1997). Adults who
obtain such information and seek out eval-
vation and treatment for their condition
are simply not satisfied any longer with out-
dated opinions from adult mental health
specialists that the disorder does not exist in
adults and is commonly outgrown by adoles-
cence, as was the widespread belief in the
1960s.

Also notable in the 1990s was the publica-
tion of more rigorous studies demonstrating
the efficacy of the stimulants (Spencer et al.,
1995) and the antidepressants (Wilens et al.,
1996) in the management of adult ADHD.
Such studies confirmed the initial clinical spec-
ulations in the 1970s, as well as the conclusions
from earlier, smaller studies by Paul Wender
and his colleagues in the 1970s and 1980s (de-



scribed earlier), that such medications were ef-
ficacious for this disorder in adults (Wender,
Reimherr, & Wood, 1981; Wender, Reimherr,
Wood, & Ward, 1985). Thus the adult form of
ADHD was found not only to share many pat-
terns of symptoms and comorbid disorders
with the childhood form, but also to respond
just as well to the same medications that
proved themselves so useful in the management

of childhood ADHD (see Chapter 22).

Other Developments

The 1990s were marked by other significant
developments in the field of ADHD. In 1994,
new diagnostic criteria for the disorder were set
forth in DSM-IV (American Psychiatric Associ-
ation, 1994). These criteria contained several
improvements over those in the earlier DSM-
II-R. These criteria are discussed critically in
the next chapter (see Table 2.1), but suffice it to
say here that they reintroduced criteria for
the diagnosis of a purely inattentive form of
ADHD, similar to ADD - H in DSM-III. The
diagnostic criteria also now require evidence of
symptoms’ pervasiveness across settings, as
well as the demonstration of impairment in
a major domain of life functioning (home,
school, work). Based on a much larger field
trial than any of their predecessors, the DSM-
IV criteria for ADHD are the most empirically
based in the history of this disorder (see Chap-
ter 2).

A further development during this decade
was the undertaking by the NIMH of a multi-
site study of ADHD that focused on various
combinations of long-term treatments (Arnold
et al., 1997; MTA Cooperative Group, 1999;
see Chapter 20). This study (the Multimodal
Treatment Study of ADHD, or MTA) deter-
mined what combinations of treatments were
most effective for what subgroups of ADHD,
based on those treatment strategies with the
greatest empirical support in the prior treat-
ment literature. Another long-term treatment
study reported findings of great significance to
the field: The Swedish government commis-
sioned the longest treatment study of stimulant
medication ever undertaken, the results of
which indicated that amphetamine treatment
remained effective for the entire 15 months of
the investigation (see Gillberg et al., 1997).
More sobering was the report that an intensive,
year-long treatment program using primarily
CBT strategies produced no substantial treat-
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ment effects, either at posttreatment or at
follow-up (Braswell et al., 1997). Similarly, a
year-long intensive early intervention program
for hyperactive—aggressive children found no
significant impact of parent training either at
posttreatment or at 2-year follow-up (Barkley
et al., 2000, 2002); the school-based portion of
this multimethod program produced some im-
mediate treatment gains, but by 2-year follow-
up these had dissipated (Shelton et al., 2000).
Finally, a multisite study of stimulant medica-
tion with and without intensive behavioral and
psychosocial interventions was reported to
have found that the psychosocial interventions
added little or nothing to treatment outcome
beyond that achieved by stimulant medication
alone (Abikoff & Hechtman, 1995). Its final
results were not reported until 2004 (see Chap-
ter 20), but were in keeping with the findings of
the MTA that the combination of the treat-
ments was generally no better than medication
treatment alone. Although these studies do not
entirely undermine the earlier studies on the ef-
fectiveness of behavioral interventions for chil-
dren with ADHD, they do suggest that some of
those interventions produce minimal or no im-
provement when used on a large-scale basis;
that the extent of improvement is difficult to
detect when adjunctive stimulant medication is
also used; and that treatment effects may not
be maintained over time following treatment
termination.

The 1990s also witnessed the emergence of
trends that were to be further developed over
the next decade. These trends included a re-
newed interest in theory development related
to ADHD (Barkley, 1997a, 1997b; Quay,
1988b, 1997; Sergeant & van der Meere,
1994), as well as an expanding recognition and
treatment of the disorder in countries outside
the United States and Canada (Fonseca et al.,
1995; Shalev, Hartman, Stavsky, & Sergeant,
1995; Toone & van der Linden, 1997
Vermeersch & Fombonne, 1995). A new stimu-
lant combination, Adderall, appeared on the
market in this decade that showed promise as
being as effective for ADHD as the other stimu-
lants (Swanson et al., 1998), and at least three
new nonstimulant medications and an addi-
tional stimulant were in development or in
Phase 1II clinical trials by several pharmaceuti-
cal companies during this decade. There also
appeared to be an increasing interest in the use
of peers as treatment agents in several new
behavioral intervention programs for academic
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performance and peer conflict in school set-
tings (DuPaul & Henningson, 1993; see Chap-
ters 15 and 16, this volume).

The Prevailing View at the End of the 1990s

It seems clear that there was a shift during the
1990s back toward viewing ADHD as far more
influenced by neurological and genetic factors
than by social or environmental ones. Clearly,
the interaction of these sources of influence is
generally well accepted by professionals at this
time, but greater emphasis is now being placed
on the former than on the latter in understand-
ing the potential causation of the disorder.
Moreover, evidence began accruing that the in-
fluence of the environment on the symptoms of
the disorder fall chiefly in the realm of unique
or nonshared factors, rather than among the
more oft-considered but now weakly sup-
ported common or shared family factors.

There was also a discernible shift over this
decade toward the recognition that a deficit in
behavioral inhibition may be the characteristic
of ADHD that distinguishes it most clearly
from other mental and developmental disor-
ders (Barkley, 1997b; Nigg, 2001; Pennington
& Ozonoff, 1996; Schachar, Tannock, & Lo-
gan, 1993), and that this deficit is associated
with a significant disruption in the develop-
ment of typical self-regulation. It is also note-
worthy that the subtype of ADHD comprising
chiefly inattention without hyperactive-impul-
sive behavior may possibly be a qualitatively
distinct disorder from the subtype with hyper-
active—impulsive behavior or the subtype with
combined behavior (Barkley et al., 1992;
Goodyear & Hynd, 1992; Lahey & Carlson,
1992). The issue of comorbidity became an in-
creasingly important one in subgrouping chil-
dren with ADHD, leading to greater under-
standing in the manner in which disorders
coexisting with ADHD may influence family
functioning, academic success, developmental
course and outcome, and even treatment re-
sponse. In contrast to the attitudes apparent in
the middle of the 20th century, the view of
ADHD at the close of this century was a less
developmentally benign one, owing in large
part to multiple follow-up studies that docu-
mented the pervasiveness of difficulties with
adaptive functioning in the adult lives of many
(though by no means all) persons clinically di-
agnosed with ADHD in childhood.

And there is little doubt that the use of phar-

macology in the management of the disorder
continued its dramatic rise in popularity, owing
inno small part to the repeated demonstration of
the efficacy of stimulants in the treatment of the
disorder; the greater recognition of subtypes of
ADHD, as well as girls and adults with ADHD;
and the rather sobering results of multimethod
intensive psychosocial intervention programs.
Even so, combinations of medication with
psychosocial and educational treatment pro-
grams remained the norm in recommendations
for the management of the disorder across the
1990s, much as they were in the 1980s.

The expansion, solidification, and increased
political activity and power of the patient
and family support organizations, such as
CHADD, across this decade were indeed a
marvel to behold. They clearly led to far wider
public recognition of the disorder, as well as to
controversies over its existence, definition, and
treatment with stimulant medications; still, the
general trend toward greater public acceptance
of ADHD as a developmental disability re-
mained a largely optimistic one. Moreover,
such political activity resulted in increased eli-
gibility of those with ADHD for entitlements,
under the IDEA, and legal protections, under
the Americans with Disabilities Act of 1990
(Public Law 101-336).

THE PERIOD 2000 TO THE PRESENT

At this writing we are just 6 years into the new
century, but already many exciting and impor-
tant developments in the field of ADHD have
occurred. Since they are covered in detail else-
where throughout this volume, they receive
only brief topical mention here for their impor-
tance to the history of the disorder. Trends
from the 1990s have certainly continued into
the 21st century, with far more research on he-
redity, molecular genetics, and neuroimaging
being published, along with some initial efforts
to link these fields together (see Chapter 5).
Not only has the hereditary basis of ADHD be-
come firmly established by many recent stud-
ies, but several recent papers may have dis-
covered additional candidate genes for the
disorder (DBH Taq I allele) and new chromo-
somal regions deserving of greater investiga-
tion (e.g., 16p13). Although no new theories of
ADHD have been proposed, the existing theo-
ries, along with advances in neuroimaging of
the disorder, have driven even more research on



the neuropsychology of ADHD; the results
have been an explosion in the size of this litera-
ture, and the publication of meta-analyses of
various segments of it (Frazier et al., 2004;
Hervey, Epstein, & Curry, 2004; see Chapter
3). Indeed, no segment of the literature on
ADHD has grown as impressively as that of
neuropsychology. This literature continues to
support the view that ADHD comprises a
problem with behavioral (executive) inhibition
(Nigg, 2001), while suggesting that the atten-
tion problems associated with the disorder are
likely to represent deficits in a broader neuro-
psychological domain of executive functioning,
especially working memory. Combining neuro-
psychological measures with functional neuro-
imaging methods such as PET and fMRI offers
greater promise in further revealing the neuro-
logical basis for the symptoms of the disorder
and the nature of medication responses.

Efforts at subtyping ADHD have also re-
ceived far more research since 2000 (see Chap-
ter 4; see also Milich, Ballentine, & Lynam,
2001, and associated commentaries), leading
to the possibility that a qualitatively new sub-
type if not a new disorder may have been
substantiated. Known as “sluggish cognitive
tempo,” or SCT, this subset accounts for ap-
proximately 30-50% of those children now di-
agnosed as having the Predominantly Inatten-
tive Type of ADHD. They are characterized by
a cognitive sluggishness and social passivity, in
sharp contrast to the distractible, impulsive,
overactive, and emotional difficulties so char-
acteristic of those with the Combined Type of
the disorder. With advances in molecular genet-
ics has also come the possibility of genetically
subtyping samples of individuals with ADHD
into those who do and do not possess a particu-
lar candidate allele, so as to study the impact of
the allele over time on the psychological and
social phenotype of the disorder and its devel-
opmental course. Such longitudinal studies are
now underway, including in my own research
team.

Further work has also occurred on comorbid
disorders and the impact they may have on risk
for impairments, life course, and even treat-
ment response in ADHD (see Chapter 4; see
also Angold, Costello, & Erkanli, 1999). It
now appears that the overlap of ADHD with
the learning disorders (reading, spelling, math)
may stem from separate etiologies of each that
arise together in particular cases, in contrast to
the earlier, more simplistic view that one type
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of disorder may be causing the other. For now,
existing evidence suggests that the two sets of
disorders are not genetically linked to each
other. ADHD, however, may be a direct con-
tributor to a progressive increase in problems
with reading (and even story and video) com-
prehension, perhaps through its detrimental ef-
fects on working memory. The case for Major
Depressive Disorder gives us fairly substantial
evidence that ADHD may create a genetic sus-
ceptibility to this disorder, albeit one that may
require exposure to stress, social disruption, or
traumatic events to become fully manifest. By
contrast, the link to anxiety disorders is signifi-
cantly weaker and perhaps driven in part by re-
ferral bias (how samples are obtained) rather
than by ADHD’s carrying a substantial risk for
anxiety, though some associated risk remains
present (odds ratio of 1.3). The overlap of
ADHD with Bipolar I Disorder remains con-
troversial as of this writing, owing in large part
to definitional and diagnostic ambiguity about
how childhood Bipolar I Disorder is to be rec-
ognized, in contrast with the more well-estab-
lished criteria for adult-onset manic—depres-
sion; challenges include the absence or minimal
importance of mania in childhood cases, and
its chronic rather than episodic course. What
exists suggests a one-way comorbidity in which
Bipolar I disorder carries a very high risk for
comorbid ADHD, even though ADHD carries
a low risk for Bipolar I Disorder. And the link
of ADHD to ODD and CD continues to be well
established by ongoing research.

The domain of treatment has seen several
advances, not the least of which has been the
continued reporting of findings from the MTA
(see Chapter 20), although controversy exists
as to how they should be interpreted. No one
doubts that this monumental study found that
medication treatment was superior to psycho-
social treatment or community care as usual in
the initial results. Disagreement appears to
continue over whether the combination of
medication with psychosocial components re-
sulted in important benefits that were not as
evident in the medication-only condition. Al-
though my coauthors and I in Chapter 20 con-
tinue to adhere to the view that many cases re-
quire combined therapy and that it offers
advantages for especially comorbid cases, the
point is certainly conceded that some cases may
do sufficiently well on medications as to re-
quire little additional psychosocial care.

Another advance in treatment was the devel-
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opment of sustained-release delivery systems
for the previously extant stimulant medications
(see Chapter 17). These new delivery systems
are chemical engineering marvels (sustained-
release pellets, osmotic pumps, etc.); within the
few years of their initial introduction to the
marketplace, they have become the standard of
care for medication management, at least in
the United States. Such delivery systems allow
single doses of medication to manage ADHD
symptoms effectively for periods of 8-12
hours. This eliminates the need for school dos-
ing and its numerous associated problems, not
the least of which was stigmatizion of children
who required midday doses.

And no recording of the history of ADHD
for the current decade would be complete with-
out mentioning the development of the first
new medication for management of ADHD
symptoms, the norepinephrine reuptake inhibi-
tor atomoxetine (Strattera). First approved for
use in the United States in January 2003 by the
U.S. Food and Drug Administration, atomoxe-
tine was the first drug approved for manage-
ment of ADHD in adults, along with use in
children and teens. Over the next several years,
the drug is slated for approval for use in nu-
merous other countries. Attractive to many is
the fact that this medication has no abuse po-
tential and therefore is not a scheduled drug in
the United States, making it far easier to pre-
scribe than stimulants, which are Schedule II.
As one of the most successful medications
ever launched for a neuroscience indication,
atomoxetine had captured 19% of the U.S.
market share for ADHD drugs at this writ-
ing, making it nearly as widely used as the
sustained-release delivery system of methyl-
phenidate (Concerta) or that for amphetamine
(Adderall XR). Other nonstimulant medica-
tions are now being studied for their potential
effectiveness in managing ADHD.

The international recognition of ADHD has
grown sharply since 2000, owing to the devel-
opment of parent support groups in many
countries, and efforts by CHADD to assist
them in doing so. But substantial credit must
also be given to the increasing access to the
Internet and the information on ADHD that it
can bring nearly instantaneously into any home
connected to it by personal computer. As I re-
marked recently while lecturing to nearly 1,000
mental health professionals and parents in
Rome, Italy (Barkley, 2004), there was a time
when each country had its own view of mental

disorders, their causes, and their management.
Hence the United States might view ADHD in
one way, Sweden in another, and Italy, France,
Germany, or Spain each in its own different
way. Such walls between different countries’
understandings of ADHD are now figuratively
crashing down, with the democratizing spread
of the Internet and the scientific (and non-
scientific!) information it can bring to any user.
This means that there is no longer going to be
an Italian view of ADHD or a U.S. view, but an
international view, founded on the most recent
scientific advances as they become available on
the Internet. Italian professionals, for instance,
many of whom still practice a psychoanalytic
view of childhood disorders as arising from
early upbringing, can no longer count on this
view’s going unchallenged by parents of chil-
dren in their practices. These parents can
readily discover on the Internet that such views
have no scientific credibility; that long-term,
analytically focused psychotherapy is not effec-
tive for ADHD; and that medications and more
empirically based psychosocial accommoda-
tions are the cutting edge treatments. If they
cannot obtain them in their country, they can
quickly locate a neighboring one that is better
informed and where such therapies may be ac-
cessible. We should expect to see more such de-
velopments on the international scene in the
coming years.

But so, too, can we expect the same sort of
media sensationalizing and misrepresentation,
baseless social criticism, and even Church of
Scientology-like active counterpropaganda as
this expanding international recognition un-
folds. This leads to the mention of another
landmark historical development since 2000:
the creation in 2002 of an International Con-
sensus Statement on ADHD, signed by more
than 80 of the world’s leading scientists special-
izing in the disorder. I organized this consensus
group out of my own growing frustration and
my sense that many other professionals have
had the same experiences as my colleagues and
I have had in dealing with superficial, biased,
or sensational media accounts of ADHD. This
is not to say that some journalists have not
done admirable work in presenting the science
of ADHD to their readers. Many have done so.
But every signer has personally experienced
as well the opposite circumstance—conflicting
views of ADHD described as if they were some
sporting event, with two sides being presented
on the issues as if there was nothing but contro-



versy in the professional community over the
existence of ADHD, its causes, or its treatment
with medication, when nothing could be fur-
ther from the truth. The International Consen-
sus Statement, appearing as Appendix A to
this chapter, confronts such misrepresentations
head on by showing that conclusions about the
nature, causes, and management of ADHD,
like those represented in this volume, are sci-
ence-based and shared widely by the clinical
scientific community researching ADHD. They
are not just one person’s perspective that can be
contrasted against the opposing views of some
nonexpert professional, ignorant social critic,
or intentionally biased fringe political organi-
zation, as if both points of view have merit.
Readers are encouraged to make copies of Ap-
pendix A and provide it to media representa-
tives when they are contacted about potential
stories on ADHD.

ADHD has undoubtedly become a mature
disorder and topic of scientific study, widely ac-
cepted throughout the mental health and pedi-
atric profession as a legitimate developmental
disability. At this time, it is unmistakably one
of the most well-studied childhood disorders; it
is also the object of healthy, sustained research
initiatives into its adult counterparts, which
should eventually lead to as widespread an ac-
ceptance of adult ADHD as has occurred for
the childhood version of the disorder. Further
discoveries concerning its nature, causes, and
developmental course promise tremendous ad-
vances in our insight not only into this disorder,
but also into the very nature and development
of human self-regulation more generally and its
rather substantial neurological, genetic, and
unique environmental underpinnings. Along
with these advances will undoubtedly come
new treatments and combinations of treat-
ments. These, let us hope, will greatly limit the
impairments experienced by many who suffer
from ADHD across their lifespan.

KEY CLINICAL POINTS

v/ ADHD has a long and exceptionally rich
history of clinical and scientific publica-
tions, numbering in the thousands since the
initial descriptions of clinical patients by
George Still in 1902.

‘/Early conceptualizations of ADHD focused
on defective moral control of behavior and
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deficits in behavioral inhibition. Later views
emphasized its association with brain dam-
age, particularly to the frontal lobes, fol-
lowed by an emphasis on brain dysfunction
and then hyperactivity. The focus has broad-
ened more recently to include inattention
and impulsive behavior.

v Advances in developing diagnostic criteria
have resulted in more precise specification
of symptoms, along with two symptom lists;
an emphasis on childhood onset of the dis-
order in most cases; and a requirement for
both cross-setting pervasiveness of symp-
toms, and evidence of impairment in one or
more major life activities.

More recent theories of ADHD have viewed
behavioral inhibition as central to the disor-
der, while also suggesting that deficits in ex-
ecutive functioning and self-regulation are
likely to account for part or all of the inat-
tentive symptoms associated with the disor-

der.

v Recent efforts at subtyping have identified a
Predominantly Inattentive Type of the disor-
der that may be distinct from the more clas-
sical Hyperactive-Impulsive Type or Com-
bined Type. This is particularly so for a
subset of inattentive children manifesting
sluggish cognitive tempo, social passivity,
and other distinguishing clinical features.

‘/Research using neuroimaging techniques
has served to isolate particular brain re-
gions (especially the frontal-striatal—cere-
bellar network, and possibly other regions)
as underlying the disorder, and particularly
as involved in the difficulties with inhibition
and executive functioning.

Increasing research on heredity and genetics
has clearly shown a striking hereditary basis
to ADHD, along with the identification
of several candidate genes that hold some
promise in explaining some aspects of the
disorder.

v Rescarch into  the neuropsychology of
ADHD has increased substantially as well in
the past decade; it supports the view of
ADHD (primarily the Combined Type) as
not only an inhibitory disorder, but one as-
sociated with deficits in executive function-
ing.

‘/Further research, especially on prenatal neu-
rological hazards and postnatal injuries and
environmental toxins, suggests that some
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cases of ADHD may arise from brain injury
rather than genetics.

Numerous longitudinal studies now support
the conclusion that ADHD is a relatively
chronic disorder affecting many domains of
major life activities from childhood through
adolescence and into adulthood.

‘/Within the past decade, new medications
and delivery systems have been developed
that broaden the range of treatment options
for managing the heterogeneity of clinical
cases, as well as for sustaining medication
effects for longer periods across the day
(with less need for in-school dosing).

Advances in psychosocial treatment re-
search have revealed specific subsets of indi-
viduals with ADHD who may be more or
less likely to benefit from these empirically
proven interventions. They have also re-
vealed the limitations of these approaches
for generalization and maintenance of treat-
ment effects if they are not specifically pro-
grammed into the treatment protocol.

v’ ADHD is now recognized as a universal
disorder, with an ever-growing international
acceptance of both its existence and
its status as a chronic disabling condition,
for which combinations of medications and
psychosocial treatments and accommoda-
tions may offer the most effective approach
to management.
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APPENDIX A.

International Consensus Statement on ADHD

We, the undersigned consortium of international
scientists, are deeply concerned about the periodic
inaccurate portrayal of attention deficit hyperactivity
disorder (ADHD) in media reports. This is a disorder
with which we are all very familiar and toward which
many of us have dedicated scientific studies if not en-
tire careers. We fear that inaccurate stories rendering
ADHD as myth, fraud, or benign condition may cause
thousands of sufferers not to seek treatment for their
disorder. It also leaves the public with a general sense
that this disorder is not valid or real or consists of a
rather trivial affliction.

We have created this consensus statement on
ADHD as a reference on the status of the scientific
findings concerning this disorder, its validity, and its
adverse impact on the lives of those diagnosed with
the disorder as of this writing (January 2002).

Occasional coverage of the disorder casts the
story in the form of a sporting event with evenly
matched competitors. The views of a handful of
nonexpert doctors that ADHD does not exist are
contrasted against mainstream scientific views that it
does, as if both views had equal merit. Such attempts
at balance give the public the impression that there
is substantial scientific disagreement over whether
ADHD is a real medical condition. In fact, there is no
such disagreement—at least no more so than there is
over whether smoking causes cancer, for example, or
whether a virus causes HIV/AIDS.

The U.S. Surgeon General, the American Med-
ical Association, the American Psychiatric Associa-
tion, the American Academy of Child and Adolescent
Psychiatry, the American Psychological Association,
and the American Academy of Pediatrics, among oth-
ers, all recognize ADHD as a valid disorder. Although
some of these organizations have issued guidelines
for evaluation and management of the disorder for
their membership, this is the first consensus statement

Address all correspondence to Russell A. Barkley, PhD, Depart-
ment of Psychiatry and Neurology, University of Massachusetts
Medical School, 55 Lake Avenue North, Worcester, Massachusetts
01655; e-mail: barkleyr@ummbhc.org.

issued by an independent consortium of leading sci-
entists concerning the status of the disorder. Among
scientists who have devoted years, if not entire careers,
to the study of this disorder there is no controversy
regarding its existence.

ADHD and Science

We cannot overemphasize the point that, as a
matter of science, the notion that ADHD does not
exist is simply wrong. All of the major medical as-
sociations and government health agencies recognize
ADHD as a genuine disorder because the scientific
evidence indicating it is so overwhelming.

Various approaches have been used to establish
whether a condition rises to the level of a valid medical
or psychiatric disorder. A very useful one stipulates
that there must be scientifically established evidence
that those suffering the condition have a serious de-
ficiency in or failure of a physical or psychological
mechanism that is universal to humans. That is, all
humans normally would be expected, regardless of
culture, to have developed that mental ability.

And there must be equally incontrovertible
scientific evidence that this serious deficiency leads to
harm to the individual. Harm is established through
evidence of increased mortality, morbidity, or im-
pairment in the major life activities required of one’s
developmental stage in life. Major life ctivities are
those domains of functioning such as education, social
relationships, family functioning, independence and
self-sufficiency, and occupational functioning that all
humans of that developmental level are expected to
perform.

As attested to by the numerous scientists sign-
ing this document, there is no question among the
world’s leading clinical researchers that ADHD in-
volves a serious deficiency in a set of psychologi-
cal abilities and that these deficiencies pose serious
harm to most individuals possessing the disorder. Cur-
rent evidence indicates that deficits in behavioral in-
hibition and sustained attention are central to this

From Clinical Child and Family Psychology Review, 2002, 5(2), 89-111. Copyright 2002 by Kluwer Academic Pub-
lishers B. V. (now Springer Science + Business Media B. V.). Reprinted with permission of the author (R. A. Barkley)

and publisher.
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disorder—facts demonstrated through hundreds of
scientific studies. And there is no doubt that ADHD
leads to impairments in major life activities, including
social relations, education, family functioning, occu-
pational functioning, self-sufficiency, and adherence
to social rules, norms, and laws. Evidence also indi-
cates that those with ADHD are more prone to phys-
ical injury and accidental poisonings. This is why no
professional medical, psychological, or scientific or-
ganization doubts the existence of ADHD as a legiti-
mate disorder.

The central psychological deficits in those with
ADHD have now been linked through numerous
studies using various scientific methods to several
specific brain regions (the frontal lobe, its connec-
tions to the basal ganglia, and their relationship to
the central aspects of the cerebellum). Most neuro-
logical studies find that as a group those with ADHD
have less brain electrical activity and show less reac-
tivity to stimulation in one or more of these regions.
And neuro-imaging studies of groups of those with
ADHD also demonstrate relatively smaller areas of
brain matter and less metabolic activity of this brain
matter than is the case in control groups used in these
studies.

These same psychological deficits in inhibition
and attention have been found in numerous studies
of identical and fraternal twins conducted across var-
ious countries (US, Great Britain, Norway, Australia,
etc.) to be primarily inherited. The genetic contribu-
tion to these traits is routinely found to be among the
highest for any psychiatric disorder (70-95% of trait
variation in the population), nearly approaching the
genetic contribution to human height. One gene has
recently been reliably demonstrated to be associated
with this disorder and the search for more is underway
by more than 12 different scientific teams worldwide
at this time.

Numerous studies of twins demonstrate that fam-
ily environment makes no significant separate contri-
bution to these traits. This is not to say that the home
environment, parental management abilities, stressful
life events, or deviant peer relationships are unimpor-
tant or have no influence on individuals having this
disorder, as they certainly do. Genetic tendencies are
expressed in interaction with the environment. Also,
those having ADHD often have other associated dis-
orders and problems, some of which are clearly re-
lated to their social environments. But it is to say that
the underlying psychological deficits that comprise
ADHD itself are not solely or primarily the result
of these environmental factors.

This is why leading international scientists, such
as the signers below, recognize the mounting evi-
dence of neurological and genetic contributions to
this disorder. This evidence, coupled with countless
studies on the harm posed by the disorder and hun-
dreds of studies on the effectiveness of medication,
buttresses the need in many, though by no means
all, cases for management of the disorder with mul-
tiple therapies. These include medication combined
with educational, family, and other social accommo-
dations. This is in striking contrast to the wholly un-
scientific views of some social critics in periodic media
accounts that ADHD constitutes a fraud, that medi-
cating those afflicted is questionable if not reprehen-
sible, and that any behavior problems associated with
ADHD are merely the result of problems in the home,
excessive viewing of TV or playing of video games,
diet, lack of love and attention, or teacher/school
intolerance.

ADHD is not a benign disorder. For those it
afflicts, ADHD can cause devastating problems.
Follow-up studies of clinical samples suggest that suf-
ferers are far more likely than normal people to drop
out of school (32-40%), to rarely complete college
(5-10%), to have few or no friends (50-70%), to un-
derperform at work (70-80%), to engage in antiso-
cial activities (40-50%), and to use tobacco or illicit
drugs more than normal. Moreover, children grow-
ing up with ADHD are more likely to experience
teen pregnancy (40%) and sexually transmitted dis-
eases (16%), to speed excessively and have multiple
car accidents, to experience depression (20-30%) and
personality disorders (18-25%) as adults, and in hun-
dreds of other ways mismanage and endanger their
lives.

Yet despite these serious consequences, studies
indicate that less than half of those with the disorder
are receiving treatment. The media can help sub-
stantially to improve these circumstances. It can do
so by portraying ADHD and the science about it
as accurately and responsibly as possible while not
purveying the propaganda of some social critics and
fringe doctors whose political agenda would have you
and the public believe there is no real disorder here.
To publish stories that ADHD is a fictitious disorder
or merely a conflict between today’s Huckleberry
Finns and their caregivers is tantamount to declaring
the earth flat, the laws of gravity debatable, and the
periodic table in chemistry a fraud. ADHD should be
depicted in the media as realistically and accurately
as it is depicted in science—as a valid disorder having
varied and substantial adverse impact on those who
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CHAPTER

Primary Symptoms, Diagnostic Criteria,
Prevalence, and Gender Differences

RUSSELL A. BARKLEY

A tremendous amount of research has been
published on children with Attention-Deficit/
Hyperactivity Disorder (ADHD) and their pri-
mary characteristics and related problems, as
well as on the situational variability of these
problems, their prevalence, and their etiologies.
It was estimated by 1979 that more than 2,000
studies existed on this disorder (Weiss &
Hechtman, 1979), and this figure has surely tri-
pled since then. In this edition, I have at-
tempted to cull from a substantial fund of
research the information I believe is most use-
ful for clinical work with these children and
adults. Yet it is surely not the intent of this
chapter, or of this book, to provide a critical re-
view of the scientific literature. Instead, it is to
glean from that literature whatever has a direct
bearing on the clinical understanding, diagno-
sis, assessment, and management of ADHD.
This chapter reviews the clinically useful find-
ings on the primary symptoms of this condition
as they occur in both children and adults, along
with information pertaining to the situational
variability and pervasiveness of those symp-
toms. This chapter also discusses the preva-
lence of ADHD, as well as gender differences
that may exist in its expression.

76

Throughout this chapter and the remainder
of this book, the term “ADHD” is used, al-
though the research on which this discussion is
based may have employed the related diagno-
ses of “hyperactivity,” “Hyperkinetic Reaction
of Childhood,” “minimal brain dysfunction,”
or “Attention Deficit Disorder (ADD) with or
without Hyperactivity.” I realize that these
terms and the diagnostic criteria used for them
in this research are not perfectly equivalent.
However, I believe that the clinical descrip-
tions of the children studied under these terms
and the criteria used to select them for study
are sufficiently similar to those now used for
ADHD Combined Type (ADHD-C) to permit
some clinical generalities to be drawn about
this literature. To gain a general impression of
the disorder, and for the clinical purposes of
this text, the minor differences that may exist
among these groups because of these somewhat
different terms and selection criteria do not
seem (at least to me) sufficiently important to
justify qualifying each and every conclusion to
be discussed here by the manner in which the
particular cases were selected and diagnosed. If
reassurance of this position is needed, consider
the fact that in my own research, children se-
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lected as having “hyperactivity” in my longitu-
dinal study with Mariellen Fischer in the late
1970s would easily meet today’s diagnostic cri-
teria for ADHD-C in the Diagnostic and Statis-
tical Manual of Mental Disorders (DSM), with
70-80% of them continuing to do so 8-10
years later when evaluated as adolescents, and
45-66% of them continuing to do so 13-
15 vyears later in young adulthood (Barkley,
Fischer, Edelbrock, & Smallish, 1990; Barkley,
Fischer, Smallish, & Fletcher, 2002). This text
will certainly distinguish those children having
the newly recognized ADHD, Predominantly
Inattentive Type (ADHD-PI), especially that
subset manifesting “sluggish cognitive tempo”
(SCT; Milich, Ballentine, & Lynam, 2001),
given the many quantitative and qualitative dif-
ferences that seem to be accumulating for this
subset of inattentive children.

PRIMARY SYMPTOMS

An important distinction should be made at the
outset. The term “symptom” as used here re-
fers to a behavior (e.g., skipping from one un-
completed activity to another) or to a response
class of behaviors that significantly covary to-
gether (e.g., inattention) and are believed to
represent a dimension of a mental disorder. The
term “symptom” must be distinguished from
that of “impairment,” as the two are often con-
fused in clinical discussions of disorders. “Im-
pairments” are the consequences or outcomes
of symptoms or symptom classes, such as re-
tention in grade, failure to graduate from high
school, vehicular crashes, license suspensions,
teen pregnancy, or criminal arrests. Here I
describe the major symptom dimensions of
ADHD. In Chapters 3 and 6 of this volume, I
describe many of the impairments associated
with the disorder.

Little has changed in the symptoms and their
lists or dimensions believed to characterize
ADHD in children and adults since the preced-
ing edition of this book (Barkley, 1998). Those
with ADHD are commonly observed by others
as having chronic difficulties with inattention
and/or impulsivity-hyperactivity. They are be-
lieved to display these characteristics early, to a
degree that is excessive and inappropriate for
their age or developmental level, and across a
variety of situations that tax their capacity to
pay attention, restrain their movement, inhibit
their impulses, and regulate their own behavior

relative to rules, time, and the future. As noted
in Chapter 1, definitions have varied consider-
ably throughout the history of this disorder, as
have the recommended criteria for obtaining a
diagnosis. The currently recommended criteria
are set forth later in this chapter, and these too
have not changed since the 1998 edition. More
has been learned about special adjustments to
these criteria that may apply to specific subsets
of those with ADHD, however. I first review
the nature of the major symptom constructs
that form the essential nature of this disorder
as they are expressed in children and adults. I
then proceed to a discussion of diagnostic crite-
ria, followed by information on prevalence and
gender differences.

Inattention

By definition, children and adults who have
ADHD, particularly ADHD-C, are said to dis-
play difficulties with attention relative to non-
disabled children or other control groups of the
same age and gender. Parents and teachers of-
ten describe these attention problems in terms
such as “Doesn’t seem to listen,” “Fails to
finish assigned tasks,” “Daydreams,” “Often
loses things,” “Can’t concentrate,” “Easily dis-
tracted,” “Can’t work independently of super-
vision,” “Requires more redirection,” “Shifts
from one uncompleted activity to another,”
and “Confused or seems to be in a fog”
(Barkley, DuPaul, & McMurray, 1990; Stew-
art, Pitts, Craig, & Dieruf, 1966). Many of
these terms are the most frequently endorsed
items from rating scales completed by the
caregivers of these children (DuPaul, Power,
Anastopoulos, & Reid, 1998; Mahone et al.,
2002). Lest critics of ADHD believe that these
are just subjective opinions having no anchor
to reality, studies using direct observations
of child behavior find that off-task behavior
or not paying attention to work is recorded
substantially more often for children and
adolescents with ADHD than for those with
learning disabilities or no disabilities (Abikoff,
Gittelman-Klein, & Klein, 1977; Barkley,
DuPaul, & McMurray, 1990; Borger & van
der Meere, 2000; Luk, 1985 [a review]; Fischer,
Barkley, Edelbrock, & Smallish, 1990; Barkley
& Cunningham, 1979; Sawyer, Taylor, &
Chadwick, 2001; Ullman, Barkley, & Brown,
1978).

Two dimensions of behavior are almost uni-
formly found when the symptoms of ADHD as
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rated by parents and teachers are factor-ana-
lyzed (Burns, Boe, Walsh, Sommers-Flanagan,
& Teegarden, 2001; DuPaul et al., 1998; Gioia,
Isquith, Guy, & Kenworthy, 2000; Lahey et al.,
1994). These are used to create and diagnose
the disorder and construct its subtypes, at least
within the DSM. One of these reflects a dimen-
sion termed “inattention” and largely com-
prises the symptoms noted above. These di-
mensions are found across ethnic and cultural
groups (Puerto Ricans: Baumeister, 1992; Na-
tive Americans: Beiser, Dion, & Gotowiec,
2000; several U.S. ethnic groups: DuPaul
et al, 1998; Australia: Gomez, Harvey,
Quick, Scharer, & Harris, 1999; Brazilians:
Rasmussen et al., 2002; Spanish, German,
and U.S. children: Wolraich et al., 2003). It
is this dimension of inattention after which
the disorder is named. The second dimension,
to be discussed below, comprises symptoms
of impulsive, hyperactive, and talkative behav-
ior.

However, clinicians should recognize that
the construct of attention as studied in neuro-
psychology is multidimensional and can refer
to alertness, arousal, selectivity or focus—execu-
tion, encoding, sustained attention, distractibil-
ity, or span of apprehension, among others
(Barkley, 1988, 1994; Hale & Lewis, 1979;
Mirsky, 1996; Strauss, Thompson, Adams,
Redline, & Burant, 2000). The number of
distinct components identified in neuropsy-
chological batteries remains unclear, however
(Strauss et al., 2000). Research shows that
those with ADHD do not have significant diffi-
culties with automatic orienting to visual infor-
mation, which may be mediated by poste-
rior brain attention circuits (Huang-Pollock &
Nigg, 2003). Instead, they have their greatest
difficulties with aspects of attention related to
persistence of effort, or sustaining their atten-
tion (responding) to tasks; this is sometimes
called “vigilance” (Douglas, 1983; Newcorn et
al., 2001; Swaab-Barneveld et al., 2000) and is
believed to be mediated through frontal brain
attention circuits (Huang-Pollack & Nigg,
2003). These difficulties with persistence are
sometimes apparent in free-play settings, as ev-
idenced by shorter durations of play with each
toy and frequent shifts in play across vari-
ous toys (Barkley & Ullman, 1975; Routh
& Schroeder, 1976; Zentall, 1985). However,
they are seen most dramatically in situations
requiring a child to sustain attention to dull,
boring, repetitive tasks (Barkley, DuPaul, &
McMurray, 1990; Fischer, Barkley, Smallish, &

Fletcher, 2004; Luk, 1985; Newcorn et al.,
2001; Shelton et al., 2000; Milich, Landau,
Kilby, & Whitten, 1982; Ullman, Barkley, &
Brown, 1978; see Zentall, 19835, for a review),
such as independent schoolwork (Hoza, Pel-
ham, Waschbusch, Kipp, & Owens, 2001),
homework or chores (Danforth, Barkley,
& Stokes, 1991), or experimental lab tasks
(Newcorn et al., 2001; Sawyer et al., 2001;
Swaab-Barneveld et al., 2000).

Another problem is distractibility, or the
likelihood that a child will respond to the oc-
currence of extraneous events unrelated to the
task. Parent and teacher ratings often rate this
symptom as significantly elevated among chil-
dren with ADHD. Laboratory research on the
matter is somewhat contradictory. Some early
studies found children with ADHD to be no
more distractible than nondisabled children to
extratask stimulation (Campbell, Douglas, &
Morgenstern, 1971; Cohen, Weiss, & Minde,
1972; Rosenthal & Allen, 1980; Steinkamp,
1980). The findings for such distracting irrele-
vant stimulation, however, appear to be a func-
tion of whether the distractors are contained
within the task or outside of the task materials.
Some studies have found that such stimulation,
when embedded in the task materials, wors-
ens the performance of children with ADHD
(Barkley, Koplowitz, Anderson, & McMurray,
1997; Brodeur & Pond, 2001; Marzocchi,
Lucangeli, De Meo, Fini, & Cornoldi, 2002;
Rosenthal & Allen, 1980). This appears to be
the case even with video games (Lawrence et
al., 2002). Others find no such effect when
studying teens with ADHD (Fischer, Barkley,
Fletcher, & Smallish, 1993b), suggesting an
age-related improvement in this specific prob-
lem (Brodeur & Pond, 2001). One study found
an enhancing effect on attention from in-
tratask stimulation (Zentall, Falkenberg, &
Smith, 1985). The weight of the evidence ap-
pears to suggest that distractors within the task
will prove more disruptive than those outside
the task. It is more than likely that the problem
with distractibility depends on the cognitive
loading or difficulty of the task (demands for
working memory) and its demands for the pro-
tection of executive actions (thinking) through
interference control. And the salience of the
distracting events will also determine the extent
to which extraneous events disrupt the task.
For instance, Lawrence et al. (2002) observed
children with ADHD while they were playing a
video game of varying cognitive load and dis-
tracting information, and also observed them
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at a local zoo while they were required to ac-
complish certain instructions in that setting.
The children with ADHD had significantly
more difficulties inhibiting responses to dis-
tracting events, both in the game and at the
200, and therefore took more time to complete
their assignments than did control children.

The attention problem in the more common
ADHD-C appears consistently to be one of di-
minished persistence of effort or sustained re-
sponding to tasks that have little intrinsic ap-
peal or minimal immediate consequences for
completion (Barkley, 1989a, 1997a). Children
with ADHD also spend much more time en-
gaged in off-task behavior instead of attending
to their assigned tasks (Sawyer et al., 2001),
which could give others the impression that
they are distractible when they are merely un-
able to persist as well as others (Hoza et al.,
2001).

The clinical picture may be different, how-
ever, when alternative or competing activities
are available that promise immediate reinforce-
ment or gratification, in contrast to the weaker
reinforcement or consequences associated with
the assigned task. In such cases, a child with
ADHD may appear distracted, and in fact is
likely to shift off task to engage in the highly re-
warding competing activity. For example, Lan-
dau, Lorch, and Milich (1992) showed that
children with ADHD spend significantly less
time observing a television program when toys
are available for play than do nondisabled chil-
dren. It is not clear whether this shift represents
true distraction as described previously (orient-
ing to extraneous stimuli), lack of effort or mo-
tivation to attend (Hoza et al., 2001), or behav-
ioral disinhibition (failing to follow rules or
instructions when provided with competing,
highly rewarding activities).

Some new findings from direct behavior-
al observations of inattention in adults with
ADHD now parallel the previously cited re-
search in children in finding greater off-task
behavior during task performance, including
driving (Fischer et al., 2004). Most studies doc-
ument greater difficulties with attention on
continuous-performance tests (CPTs) or vigi-
lance tests (Barkley, Murphy, & Kwasnik,
1996; Murphy, Barkley, & Bush, 2001;
Seidman, Biederman, Faraone, Weber, &
Ouellette, 1997), though one did not (Hold-
nack, Moberg, Arnold, Gur, & Gur, 1995). Yet
even the Holdnack et al. study found adults
with ADHD to have slower reaction times,
which previously have been interpreted by oth-

ers as reflecting lapses in attention to the task
(Barkley, 1988).

Adults with ADHD are also highly likely to
self-report many of the same symptoms of inat-
tention from the DSM symptom list that are re-
ported by parents of children with ADHD. One
study (Murphy & Barkley, 1996a) found that
83% of adults diagnosed with ADHD reported
having difficulties with sustaining attention (vs.
68% of a clinical control group and 10% of a
nondisabled sample); 94% reported being eas-
ily distracted (vs. 86% and 19%, respectively);
90% claimed that they often did not listen to
others (vs. 57% and 6%, respectively); 91% re-
ported that they often failed to follow through
on tasks or activities (vs. 78 % and 6%, respec-
tively); and 86% reported that they frequently
shifted from one uncompleted activity to an-
other (vs. 75% and 12%, respectively). These
self-reports were corroborated by others who
knew the subjects well, such as spouses (r =
.64) or parents (r = .75), as was the recall by
these adults of similar symptoms during their
childhood years (r = .74 with parent reports)
(Murphy & Barkley, 1996a). Thus there is am-
ple justification for believing that adults with
ADHD suffer from many of the same attention
problems as do children who have the disorder.

Notwithstanding all of the points made
above, research since the preceding edition of
this text has clearly shown that another con-
struct or dimension of inattention symptoms
exists among clinically referred children. Those
symptoms are not represented in the current
DSM inattention list; indeed, they were elimi-
nated from it as a result of the field trial, which
showed them to have low or weak associa-
tion with the other inattention symptoms (see
Lahey et al., 1994). Yet this subset of symp-
toms is becoming useful at identifying another
subtype of inattentive children, and possibly
adults. As noted earlier, children with these
symptoms are now described as having SCT,
and are rated by parents and teachers as being
more sluggish, passive, hypoactive, daydreamy,
slow-moving, staring, confused, and “in a fog”
than are children with no disability or with
ADHD-C (see Milich et al., 2001, for a review;
see also McBurnett, Pfiffner, & Frick, 2001, for
the predictive power of SCT symptoms). In-
deed, some of these symptoms are the very an-
tithesis of ADHD (e.g., hypoactivity).

Growing evidence indicates that children
with ADHD-PI therefore may be rather hetero-
geneous. A subset may simply have milder,
barely subthreshold versions of the ADHD-C
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(four or five symptoms of hyperactivity—impul-
sivity and six or more symptoms of inattention)
(Milich et al., 2001). They would differ only
slightly in degree from children with full-
fledged ADHD-C, as the review by Milich et al.
(2001) and subsequent commentaries appear
to suggest. But another subset of children
with ADHD-PI manifest SCT (e.g., hypoactivi-
ty, lethargy, daydreaming), and thus may be
qualitatively different from those with ADHD-
C (and from others with ADHD-PI) in
many important respects (Milich et al., 2001;
McBurnett et al., 2001) that are deserving of
greater research (see Chapter 4). For instance,
children with SCT have fewer externalizing
symptoms; more internalizing symptoms of un-
happiness, anxiety, depression, and social with-
drawal; and more information-processing defi-
cits than children with ADHD-C (Carlson &
Mann, 2000; Milich et al., 2001). Such differ-
ences have led some to argue that the SCT sub-
type of ADHD-PI may constitute a distinct
disorder from ADHD, or at least a qualita-
tively distinct subtype of ADHD (Barkley,
1998, 2001a; Hinshaw, 2001; Lahey, 2001;
McBurnett et al., 2001; Milich et al., 2001).
Lab studies suggest that children with SCT may
manifest significantly more errors with infor-
mation processing, set shifting, focused atten-
tion, and possibly memory retrieval that are
not evident in ADHD-C (Milich et al., 2001).

To date, then, evidence suggests that clini-
cians need to recognize two distinct dimensions
of inattention. The first is the well-known and
overwhelmingly established set of inattentive
symptoms set forth in the DSM and in many
child behavior rating scales. These symptoms
can be thought of as primarily reflecting dis-
tractibility. The second dimension reflects a
more daydreamy quality that is more passive
and lethargic in form, and that has been de-
scribed as SCT. Research may eventually reveal
these to represent two distinct disorders of at-
tention. If so, then it would be clinically possi-
ble (and likely) that these disorders can be
found both separately and even jointly in cases
of ADHD, in contrast to the current DSM view
of such subtypes as mutually exclusive.

Impulsivity (Behavioral Disinhibition)
and Hyperactivity

The second dimension of symptoms that
emerges from factor analyses of symptom rat-
ings in both children and adults is that of poor

inhibition and associated hyperactivity (Burns
et al., 2001; DuPaul et al., 1998; Gioia et al.,
2000; Lahey et al., 1994; Murphy & Barkley,
1996a). Clinically, those with ADHD are often
noted to respond quickly to situations without
waiting for instructions to be completed or ad-
equately appreciating what is required in the
setting. Heedless or careless errors are often the
results. These individuals may also fail to con-
sider the potentially negative, destructive, or
even dangerous consequences that may be as-
sociated with particular situations or behav-
iors. Thus they seem to engage in frequent, un-
necessary risk taking. Taking chances on a dare
or whim, especially from a peer, may occur
more often than is typical. Consequently, acci-
dental poisonings and injuries are not uncom-
mon in children with ADHD (see Chapter 3,
this volume). They may carelessly damage or
destroy others’ property considerably more fre-
quently than do children without ADHD.
Waiting for their turn in a game or in a group
lineup before going to an activity is often prob-
lematic for children with ADHD; indeed, wait-
ing in general may be problematic for all ages
of the disorder. When faced with tasks or situa-
tions in which they are encouraged to delay
seeking gratification and to work toward a lon-
ger-term goal and larger reward, they often opt
for the immediate, smaller reward that requires
less work to achieve. They are notorious for
taking “shortcuts” in their work performance,
applying the least amount of effort and taking
the least amount of time in performing tasks
they find boring or aversive. When they desire
something to which others control access and
they must wait a while to obtain it, as in a par-
ent’s promise to eventually take them shopping
or to a movie, they may badger the parent ex-
cessively during the waiting interval, appearing
to others as incessantly demanding and self-
centered. Situations or games that involve shar-
ing, cooperation, and restraint with peers are
particularly problematic for these impulsive
children. Verbally, they often say things indis-
creetly, without regard for the feelings of others
or for the social consequences to themselves.
Blurting out answers to questions prematurely
and interrupting the conversations of others
are commonplace. The layperson’s impression
of these children, therefore, is often one of poor
self-control, verbosity, irresponsibility, imma-
turity or childishness, laziness, and outright
rudeness. Little wonder that these children ex-
perience more punishment, criticism, censure,
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and ostracism by adults and their peers than do
children without ADHD. There is some sugges-
tive evidence from one factor-analytic study of
ADHD symptoms in adults that the verbal
impulsivity reflected in the DSM symptom list
may actually come to form a separate, albeit
less robust, dimension of impulse control by
adulthood (Murphy & Barkley, 1996a).

Impulsivity

Like attention, impulsivity is multidimensional
in nature (Kindlon, Mezzacappa, & Earls,
1995; Milich & Kramer, 1985; Nigg, 2000,
2001). These often involve constructs of execu-
tive control, delay of gratification, effort, and
even compliance (Olson, Schilling, & Bates,
1999). Others reorganize inhibition into execu-
tive (volitional), motivational (precipitated by
fear or anxiety), and automatic attentional in-
hibitory processes (Nigg, 2000). Those forms
of impulsivity often associated with ADHD in-
volve the undercontrol of behavior (poor exec-
utive functioning), poor sustained inhibition,
the inability to delay a response or defer gratifi-
cation, or the inability to inhibit dominant or
prepotent responses (Barkley, 1985, 1997a;
Campbell, 1987; Gordon, 1979; Kendall &
Wilcox, 1979; Kindlon et al., 1995; Neef,
Bicard, & Endo, 2001; Newcorn et al., 2001;
Nigg, 1999, 2000, 2001; Rapport, Tucker,
DuPaul, Merlo, & Stoner, 1986; Scheres et al.,
2004). But there is also evidence that children
with ADHD have an equal or greater problem
with delay aversion: They find waiting to be
aversive, and therefore act impulsively to ter-
minate the delay more quickly (Sonuga-Barke,
Taylor, & Hepinstall, 1992; Solanto et al.,
2001). Interestingly, young children who mani-
fest such inhibitory problems in laboratory
tasks are more likely to be described later in de-
velopment as having higher levels of ADHD
symptoms (Olson et al., 1999).

Evidence that behavioral disinhibition, or
poor effortful regulation and inhibition of be-
havior, is in fact the hallmark of this disorder is
so substantial that it can be considered a fact
(for reviews, see Barkley, 1997a; Nigg, 2001;
Nigg, Goldsmith, & Sachek, 2004; Pennington
& Ozonoff, 1996). First, studies typically show
that inattention does not distinguish children
with ADHD from those with other clinical dis-
orders or no disorders as much as their hyper-
active, impulsive, disinhibited, and poorly reg-
ulated behaviors do (Barkley, Grodzinsky, &

DuPaul, 1992; Frazier, Demaree, & Young-
strom, 2004; Halperin, Matier, Bedi, Sharma,
& Newcorn, 1992; Newcorn et al., 2001;
Nigg, 1999, 2001; Rubia, Taylor, Oksannen,
Overmeyer, & Newman, 2001; Schachar,
Mota, Logan, Tannock, & Klim, 2000; Ser-
geant, Geurts, & Oosterlaan, 2002; Swaab-
Barneveld et al., 2000). Second, when objec-
tive measures of the three sets of symptoms
of ADHD are subjected to a discriminant-
function analysis (a statistical method of exam-
ining the variables that contribute most to
group discrimination), it is routinely the symp-
toms of impulsive errors, typically on vigilance
tasks or those assessing response inhibition,
and excessive activity level that best discrimi-
nate children with ADHD from those without
ADHD (Barkley, DuPaul, & McMurray, 1990;
Corkum & Siegel, 1993; Grodzinsky & Dia-
mond, 1992; Losier, McGrath, & Klein, 1996).
A third source of evidence is derived from
the field trial of the DSM-III-R symptom list
(Spitzer, Davies, & Barkley, 1990), which
tested these symptoms’ sensitivity and specific-
ity (see Chapter 1, Table 1.2, this volume,
for this symptom list). These descriptors were
rank-ordered by their discriminating power
and presented in DSM-III-R in descending or-
der. Careful inspection of this rank ordering re-
vealed that, again, symptoms characteristic of
disinhibition, such as poorly regulated activity
and impulsivity, were more likely to discrimi-
nate children with ADHD from those with
other psychiatric disorders or no disorder. For
these reasons, the evidence available is suffi-
cient for the conclusion that it is not inatten-
tion as much as behavioral disinhibition that is
the hallmark of ADHD. In fact, this disinhibi-
tion or poor inhibitory regulation of behavior
may result in some of the attention problems
often noted in these children, such as their
heightened distractibility. That is, some of the
attention problems may be secondary to a dis-
order of behavioral regulation and inhibition,
rather than being a primary and distinct deficit
apart from such disinhibition. The theory of
ADHD presented in Chapter 7 of this volume
further develops this idea.

A recent meta-analysis of studies using CPTs
demonstrated more errors of commission or
impulsiveness in adults with ADHD than in
control groups (Hervey, Epstein, & Curry,
2004). Adults diagnosed with ADHD, in com-
parison to clinical and nondisabled control
groups, often self-report symptoms of poor im-
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pulse control, such as difficulty awaiting turns
(67% vs. 39% of a control group and 18% of
a nondisabled sample), blurting out answers
(57% vs. 46% vs. 16%, respectively), and in-
terrupting or intruding on others (57% vs.
39% vs. 9%, respectively) (Murphy & Barkley,
1996a). These symptoms are often thought of
as the hallmarks of the poor impulse con-
trol seen in clinically diagnosed children with
ADHD. These adults are also highly likely to
report difficulties with their driving associ-
ated with poor impulse control (e.g., excessive
speeding) and to make more impulsive errors
on a driving simulator (Barkley, 2004a). Impul-
sive comments to others, difficulties in inhibit-
ing the impulsive spending of money, and poor
inhibition in their emotional reactions to others
are often described by patients in our clinic for
adults with ADHD. Thus, once again, it ap-
pears that the symptoms characterizing child-
hood ADHD are likely to be associated with its
adult equivalent.

Recent studies have also suggested that
among children with ADHD who have signifi-
cant problems with inhibition on laboratory
tasks, there is a higher incidence of ADHD
among their biological relatives (Crosbie &
Schachar, 2001). Also, the siblings of children
with ADHD, though not expressing the disor-
der, may also show greater difficulties on mea-
sures of inhibition (Slaats-Willemse, Swaab-
Barneveld, Sonneville, van der Meulen, &
Buitelaar, 2003). Both of these findings imply
that poor behavioral inhibition may represent a
cognitive endophenotype of ADHD that ap-
pears in children with ADHD and even in their
unaffected relatives. “Endophenotypes” are la-
tent traits that are related indirectly to the more
classic symptoms of a disorder, such as ADHD,
and may be more closely linked to underlying
genetic or neurological factors than is the
symptom complex of the disorder itself (Slaats-
Willemse et al., 2003).

Hyperactivity

Related to the difficulties with impulse control
in those with ADHD are symptoms of exces-
sive or developmentally inappropriate levels of
activity, whether motor or vocal. Restless-
ness, fidgeting, and generally unnecessary gross
bodily movements are commonplace, both in
the complaints received from parents and
teachers and in objective measures (Barkley &
Cunningham, 1979; Dane, Schachar, &

Tannock, 2000; Luk, 1985; Stewart et al.,
1966; Still, 1902). These movements are often
irrelevant to the task or situation, and at times
seem purposeless. A parent often describes
such a child as “always up and on the go,”
“acts as if driven by a motor,” “climbs exces-
sively,” “can’t sit still,” “talks excessively,”
“often hums or makes odd noises,” and “is
squirmy” (DuPaul et al., 1998). Observations
of such children at school or while working on
independent tasks find them out of their seats,
moving around the classroom without permis-
sion, restlessly moving their arms and legs
while working, playing with objects not related
to the task, talking out of turn to others, and
making unusual vocal noises (Abikoff et al.,
1977; Barkley, DuPaul, & McMurray, 1990;
Cammann & Miehlke, 1989; Fischer et al.,
1990; Luk, 1985). The restlessness is likely
to be more problematic in boring or low-
stimulation situations than in ones where
greater stimulation is available (Antrop,
Roeyers, Van Oost, & Buysse, 2000). Making
running commentaries on the activities around
them or about others’ behavior is not unusual.
Direct observations of their social interactions
with others, as well as of their self-speech dur-
ing play and work performance, also indicate
generally excessive speech and commentary
(Barkley, Cunningham, & Karlsson, 1983;
Berk & Potts, 1991; Copeland, 1979; Zentall,
1988).

Numerous scientific studies using objective
measures of activity level therefore attest to
complaints that children with ADHD are more
active, restless, and fidgety than nondisabled
children throughout the day and even during
sleep (Barkley & Cunningham, 1979; Porrino
et al.,, 1983; Teicher, Ito, Glod, & Barber,
1996). Their activity levels in early morning
hours may not be different from those of non-
disabled children, but may become so by the af-
ternoon (Dane et al., 2000). As with poor
sustained attention, however, there are many
different types of activity (Barkley & Ullman,
1975; Cromwell, Baumeister, & Hawkins,
1963), and it is not always clear exactly which
types are the most deviant for children with
ADHD. Measures of ankle movement and lo-
comotion seem to differentiate them most reli-
ably from nondisabled children (Barkley &
Cunningham, 1979), but even some studies of
wrist activity and total body motion found
them to be different as well (Barkley & Ullman,
1975; Porrino et al., 1983; Teicher et al.,
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1996). And objective measurement of their ac-
tivity level during tasks demanding sustained
attention reveals them to move their heads and
bodies more than others, to move further about
from their chairs than others, to cover a greater
spatial area in doing so, and to show more sim-
plified or less complex movement patterns in
doing so (Teicher et al., 1996). There are also
significant situational fluctuations in this
symptom (Jacob, O’Leary, & Rosenblad, 1978;
Luk, 1985; Porrino et al., 1983), implying that
the failure to regulate activity level to setting or
task demands may be what is so socially prob-
lematic in ADHD (Routh, 1978), in addition to
just a greater-than-normal absolute level of
movement. There is some compelling evidence
that some hyperactivity is a form of stimulation
seeking, in that these symptoms (as noted
above) increase in frequency in boring or un-
derstimulating environments and decrease
when stimulation is added to the setting
(Antrop et al., 2000; Zentall, 1985).

Some research suggests that the pervasive-
ness of the hyperactivity across settings (home
and school) may be what separates ADHD
from these other diagnostic categories (Taylor,
1986). Indeed, some earlier investigators have
gone so far as to advocate that the clinical syn-
drome or disorder be restricted only to those
children having such pervasiveness of symp-
toms (Schachar, Rutter, & Smith, 1981). As
discussed later, this distinction may have more
to do with the sources of information (par-
ents vs. teachers) than with real differences in
the nature of children with situational ver-
sus pervasive ADHD (Costello, Loeber, &
Stouthamer-Loeber, 1991; Mitsis, McKay,
Schulz, Newcorn, & Halperin, 2000; Rapo-
port, Donnelly, Zametkin, & Carrougher,
1986).

As noted previously for impulsivity, it is dif-
ficult in studies of objective measures or behav-
ior ratings of hyperactivity to find that hyper-
activity forms a separate factor or dimension
apart from impulsivity. Typically, studies that
factor-analyze behavioral ratings often find
that items of restlessness or other types of over-
activity load on a factor constituting impul-
sive or disinhibited behavior (Achenbach &
Edelbrock, 1983; DuPaul, 1991; DuPaul et al.,
1998; Lahey et al., 1994; Milich & Kramer,
1985). Objective measures of inhibition are
also likely to be related to measures of hyperac-
tivity (Berlin & Bohlin, 2002). These findings
mean that overactivity is not a separate dimen-

sion of behavioral impairment apart from poor
inhibition in these children. As noted earlier, it
is this latter factor, rather than inattention, that
best distinguishes ADHD from other clinical
conditions and from no disorder. Hence, in
ranking the importance of these primary symp-
toms for clinical diagnosis, greater weight
should probably be given to the behavioral
class of impulsive-hyperactive characteristics
than to inattention in conceptualizing this dis-
order and in its clinical delineation. Once
again, the poor self-regulation and inhibition
of behavior are what seem to be distinctive in
this disorder.

In adults with ADHD, symptoms of hyper-
active or restless behavior are often present but
appear to involve more difficulties with fidget-
ing, a more subjective sense of restlessness, and
excessive speech than the more gross motor
overactivity characteristic of young children
with ADHD. We (Murphy & Barkley, 1996a)
found that nearly 74% of adults with ADHD
reported often fidgeting with their hands or
feet, versus 57% of a clinical control group and
only 20% of a nondisabled sample of adults.
Nearly 66% of adults clinically diagnosed with
ADHD complained of often having difficulties
remaining seated, versus 32% of the clinical
control group and only 6% of the nondisabled
sample. Like children with ADHD, adults with
the disorder often verbalize more than others,
with nearly 60% complaining that they often
talked excessively. Although this complaint did
not distinguish them from the clinical control
group (60% of whom also reported exces-
sive speech), both of these groups reported
speaking more often than did the nondisabled
sample of adults (only 22% of whom re-
ported such a difficulty). Again, further re-
search into the symptoms of ADHD in adults is
in order. No direct observational studies of
these adults have been conducted to corrobo-
rate these self-reports of symptoms of hyperac-
tivity.

CONSENSUS DIAGNOSTIC CRITERIA
FOR ADHD

At present, the primary characteristics of
ADHD and the diagnostic criteria officially de-
veloped for clinical use are set forth in the
fourth edition of the DSM (DSM-IV; American
Psychiatric Association, 1994) and its text revi-
sion (DSM-IV-TR; American Psychiatric Asso-
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ciation, 2000), which are used primarily in the
United States. The DSM definition is similar,
though not identical, to the definition of
the disorder in the 10th revision of the In-
ternational Classification of Diseases (ICD-10;
World Health Organization, 1994), which is
used mainly in Europe. Table 2.1 presents the
DSM-IV-TR criteria.

The DSM-IV(-TR) criteria stipulate that in-
dividuals must have had their symptoms of
ADHD for at least 6 months, that these symp-
toms must occur to a degree that is develop-
mentally deviant, and that symptoms produc-
ing impairment must have developed by 7 years
of age. From the inattention item list, six of
nine items must be endorsed as developmen-
tally inappropriate. From the combined hyper-
activity and impulsivity item lists, six of nine
items must be endorsed as deviant. The type of
ADHD to be diagnosed depends on whether
criteria are met for inattention, hyperactivity—
impulsivity, or both: the Predominantly Inat-
tentive Type (ADHD-PI), the Predominantly
Hyperactive-Impulsive Type (ADHD-PHI), or
the Combined Type (ADHD-C).

Merits of DSM-IV(-TR)

The DSM-IV(-TR) diagnostic criteria are some
of the most rigorous and most empirically de-
rived criteria ever available in the history of
ADHD. They were derived from a process in
which (1) a committee of some of the leading
experts in the field met to discuss its develop-
ment; (2) a literature review of ADHD symp-
toms was conducted; (3) a survey of rating
scales assessing the behavioral dimensions re-
lated to ADHD, along with their factor struc-
ture and psychometric properties, was under-
taken; and (4) a field trial of the subsequently
developed item pool was conducted with 380
children from 10 different sites in North Amer-
ica (Applegate et al., 1997; Lahey et al., 1994).
The criteria are a considerable improvement
over those provided in the earlier versions of
DSM (American Psychiatric Association, 1968,
1980, 1987) in many respects:

1. The items used to make the diagnosis
were selected primarily from factor analyses of
items from parent and teacher rating scales in
which the items already showed high inter-
correlations with each other and the underlying
dimension, as well as validity in distinguishing
children with ADHD from other groups of

children (Lahey et al., 1994; Spitzer et al.,
1990).

2. The DSM-IV(-TR) clusters items under-
neath two main constructs (i.e., inattention and
hyperactivity—impulsivity), based on empirical
information that supports these constructs (a
factor analysis of the items) (Lahey et al.,
1994), and consistent with the two dimensions
often found in other studies of parent and
teacher ratings having similar item content
(DuPaul, 1991; DuPaul et al., 1998; Goyette,
Conners, & Ulrich, 1978).

3. Unlike the earlier versions of DSM and
ICD, the cutoff points for the number of symp-
toms necessary for a diagnosis (six) were deter-
mined in a field trial (Lahey et al., 1994) as
having the greatest interjudge reliability and
discrimination of children with ADHD from
those without ADHD. Thus they have some
empirical basis for their selection. Although the
DSM-III-R also used a field trial for much the
same purpose (Spitzer et al., 1990), it was not
of the same degree of rigor or magnitude as the
DSM-1V field trial.

4. The specification of guidelines in DSM-
IV(-TR) for establishing the degree of situa-
tional pervasiveness of the symptoms seems im-
portant to many researchers in the field, in
view of findings that the pervasiveness of
symptoms across home and school settings
may be an important marker for at least
the more severe cases of the disorder, if not
for the clinical syndrome itself (Goodman &
Stevenson, 1989; Schachar et al., 1981). Never-
theless, clinicians should keep in mind that this
means of determining pervasiveness may con-
found the source of information (parent vs.
teacher) with the settings across which one is
attempting to determine pervasiveness (Mitsis
et al., 2000). Thus any differences between
these groups may simply be artifacts of the
source (Costello et al., 1991; Rapoport et al.,
1986). Perhaps it would be more useful or clin-
ically prudent to establish that a history of
symptoms exists across the home and school
settings, rather than requiring current parent—
teacher agreement on symptoms to establish
the presence of the disorder. Research suggests
that when agreement across parent, teacher,
and clinician is a requirement for diagnosis,
it severely reduces the diagnosis (particularly
for the ADHD-PI and ADHD-PHI subtypes)
within the childhood population (Lambert,
Sandoval, & Sassone, 1978; Mitsis et al., 2000;
Szatmari, Offord, & Boyle, 1989).
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TABLE 2.1. DSM-IV-TR Criteria for ADHD

A. Either (1) or (2):

(1) six (or more) of the following symptoms of inattention have persisted for at least 6
months to a degree that is maladaptive and inconsistent with developmental level:

Inattention

(a)

(b)
(c)
(d)

often fails to give close attention to details or makes careless mistakes in
schoolwork, work, or other activities

often has difficulty sustaining attention in tasks or play activities

often does not seem to listen when spoken to directly

often does not follow through on instructions and fails to finish schoolwork, chores,
or duties in the workplace (not due to oppositional behavior or failure to
understand instructions)

often has difficulty organizing tasks and activities

often avoids, dislikes, or is reluctant to engage in tasks that require sustained mental
effort (such as schoolwork or homework)

often loses things necessary for tasks or activities (e.g., toys, school assignments,
pencils, books, or tools)

is often easily distracted by extraneous stimuli

is often forgetful in daily activities

six (or more) of the following symptoms of hyperactivity—-impulsivity have persisted for
at least 6 months to a degree that is maladaptive and inconsistent with developmental
level:

Hyperactivity

(a)
(b)

often fidgets with hands or feet or squirms in seat

often leaves seat in classroom or in other situations in which remaining seated is
expected

often runs about or climbs excessively in situations in which it is inappropriate (in
adolescents or adults, may be limited to subjective feelings of restlessness)

often has difficulty playing or engaging in leisure activities quietly

is often “on the go” or often acts as if “driven by a motor”

often talks excessively

Impulsivity

(g)
(h)

(1)

often blurts out answers before questions have been completed
often has difficulty awaiting turn
often interrupts or intrudes on others (e.g., butts into conversations or games)

B. Some hyperactive-impulsive or inattentive symptoms that caused impairment were present
before age 7 years.

C. Some impairment from the symptoms is present in two or more settings (e.g., at school [or
work] and at home).

D. There must be clear evidence of clinically significant impairment in social, academic, or
occupational functioning.

E. The symptoms do not occur exclusively during the course of a Pervasive Developmental
Disorder, Schizophrenia, or other Psychotic Disorder, and are not better accounted for by
another mental disorder (e.g., Mood Disorder, Anxiety Disorder, Dissociative Disorder, or a
Personality Disorder).

(continued)
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TABLE 2.1. (continued)

Code based on type:

314.01 Attention-Deficit/Hyperactivity Disorder, Combined Type: if both Criteria A1 and A2

are met for the past 6 months

314.00 Attention-Deficit/Hyperactivity Disorder, Predominantly Inattentive Type: if Criterion
A1 is met but Criterion A2 is not met for the past 6 months

314.01 Attention-Deficit/Hyperactivity Disorder, Predominantly Hyperactive-Impulsive Type: if
Criterion A2 is met but Criterion A1l is not met for the past 6 months

Coding note: For individuals (especially adolescents and adults) who currently have symptoms
that no longer meet full criteria, “In Partial Remission” should be specified.

Note. From American Psychiatric Association (2000). Copyright 2000 by the American Psychiatric Association. Reprinted by

permission.

5. DSM-IV(-TR) has returned to the sub-
typing of ADD with and without Hyperactivity
as first presented in DSM-III. There are differ-
ences, however, between the earlier and later
versions of this subtype. ADD without Hyper-
activity is now ADHD-PI, but the symptoms of
impulsivity are no longer included as they were
in ADD without Hyperactivity, where both in-
attention and impulsivity items could count
toward the subtyping classification. And of
course the number of symptoms required to
meet this subtyping approach has changed to
six or more inattention symptoms. This sub-
typing certainly permits clinicians the opportu-
nity to diagnose clinic-referred children who
have significant attention dysfunction but no
significant disinhibition. Yet, as noted later, it
has not been established in research that this
subtype is actually a true subtype of ADHD
having the same problems with inattention as
ADHD-C, or whether, as suggested above, the
ADHD-PI is a qualitatively different disorder
entirely, with a different attention disturbance
from that seen in ADHD-C.

6. The addition of a requirement of impair-
ment as a criterion for diagnosis of a mental
disorder is crucial, and its importance cannot
be overemphasized. Efforts to define the nature
of a mental disorder typically incorporate such
a requirement, to distinguish a mental disorder
from the wide range of normal human behav-
ior and problems in living that do not necessar-
ily lead to a harmful dysfunction or impair-
ment (Wakefield, 1997). Simply because a child
or adult may show a higher frequency or sever-
ity of symptoms related to ADHD than is typi-
cal of others does not, by itself, warrant a diag-
nosis of ADHD (a mental disorder). This more

extreme degree of symptoms must also lead to
increased mortability, increased morbidity, or
significant interference or disruption in one or
more of the major domains of life activities as-
sociated with that age group (typically home,
school, or work).

Issues Requiring Further Consideration
in the DSM-IV(-TR) View of ADHD

This discussion of the merits of DSM-IV(-TR)
does not imply that its criteria cannot be im-
proved. Science is a self-correcting process, and
to the extent that the DSM is based on empiri-
cally derived information, it will continue to be
refined as new scientific findings are used to in-
form the DSM process. Recent research on the
disorder suggests that the following issues may
need to be considered, so as to further improve
the rigor or sensitivity of these criteria in distin-
guishing ADHD from no disorder and from
other clinical disorders.

1. Individuals with ADHD-PI are a hetero-
geneous group, a subset of whom may not ac-
tually have a subtype of ADHD, but may share
a common attention deficit with the other
types. This issue is discussed further in Chapter
3. Suffice it to say here that a number of quali-
tative differences between individuals with the
SCT subset of ADHD-PI and those with the
ADHD-C are emerging in research, suggesting
that these groups do not have the same impair-
ment in attention. Recall from the earlier dis-
cussion on inattention symptoms that a subset
of perhaps 30-50% of children diagnosed with
ADHD-PI have more problems in focused/se-
lective attention and sluggish information pro-



2. Symptoms, Diagnosis, Prevalence, and Gender Differences 87

cessing, whereas ADHD-C is associated more
with problems of persistence of effort and dis-
tractibility. Should these group differences con-
tinue to be confirmed in additional research, it
would indicate that the subset of individuals
with SCT diagnosed with ADHD-PI should be
said to have made a separate, distinct, and in-
dependent disorder, or at least an independent
subtype of ADHD.

This would also mean that clinicians and re-
searchers will need to take greater care in their
classification of cases of ADHD in adolescents
and adults into these subtypes. Problems arise
because the hyperactivity symptoms in DSM-
IV(-TR) decline more steeply over development
than do the symptoms of inattention (Hart,
Lahey, Loeber, Applegate, & Frick, 1995;
Loeber, Green, Lahey, Christ, & Frick, 1992).
Thus there will be many individuals who are
initially diagnosed with ADHD-C, but who by
adolescence or young adulthood no longer
have sufficient symptoms of hyperactivity to
qualify for an ADHD-C diagnosis according to
DSM decision rules. If the DSM criteria were
strictly followed, these individuals must now
be rediagnosed as having ADHD-PI. Yet con-
ceptually they will retain many of the features
of ADHD-C and will not be similar to that sub-
group of patients who have been diagnosed
with ADHD-PI since childhood and who have
never had significant symptoms of hyperactiv-
ity or disinhibition. Clinicians and researchers
would do well to continue to conceptualize the
former group as still having classic ADHD-C,
even though they no longer have sufficient hy-
peractive symptoms to qualify for a formal di-
agnosis. This is because the sine qua non of
ADHD-C is actually disinhibition. As long as
members of this group present clinically with
inhibitory difficulties, despite a decline in gross
motor overactivity with age, those members
should remain conceptualized as having the
disinhibitory form of the disorder (ADHD-C).
As noted above, those adolescents or adults
who have always been diagnosed with ADHD-
PI since childhood, who present with SCT
symptoms (see above), and who have no sig-
nificant difficulties with disinhibition (either
currently or earlier in childhood) should be
thought of as having a qualitatively different
condition.

To summarize, children and adults with
ADHD-PI are a mixed group. Some of them
(perhaps 30-50%) have an SCT form of atten-
tion disturbance, which may constitute a quali-

tatively unique disorder from the attention
disturbance in ADHD-C. Others are older chil-
dren and adults who used to be diagnosed as
having ADHD-C, but have shown a decrease in
the number and severity of their symptoms of
hyperactivity with age, such that they now fall
below the critical number of six such symp-
toms required for the ADHD-C diagnosis. The
DSM decision rules would reclassify these indi-
viduals as having ADHD-PI, whereas I recom-
mend that clinicians continue conceptualizing
and treating them as having ADHD-C. Finally,
the remaining children and adults have had
some symptoms of hyperactive—impulsive be-
havior, but never enough to qualify for an
ADHD-C diagnosis, though they have inatten-
tive symptoms as well. These individuals prob-
ably just have mild, subthreshold, or borderline
cases of ADHD-C.

2. Individuals with ADHD-PHI are also a
heterogeneous group. Some such individuals
really do not have a separate type of ADHD
from ADHD-C, but simply an earlier devel-
opmental stage of it. The field trial found
that those with ADHD-PHI were primarily
preschool-age children, whereas those with
ADHD-C were primarily school-age children.
As noted earlier, this is what one would expect
to find, given that previous research found hy-
peractive—impulsive symptoms to appear first
in development, followed within a few years by
those of inattention (Hart et al., 1995; Loeber
et al., 1992). If inattention symptoms are re-
quired to be part of the diagnostic criteria, then
ADHD-C will of necessity have a later age of
onset than ADHD-PHI, which seems to be the
case (Applegate et al., 1997). Thus it seems that
some cases of ADHD-PHI may actually merely
represent an earlier developmental stage of
ADHD-C. Other cases, however, will simply be
milder, borderline, or subthreshold cases of
ADHD-C, simply because they are one or two
symptoms shy of meeting the six required on
the inattention list to qualify for the ADHD-C
diagnosis. There does appear to be, however, a
subset of ADHD-C cases that are simply pre-
school instances of Oppositional Defiant Dis-
order (ODD). Parents more readily confuse
symptoms of ODD with symptoms of ADHD,
and thus may tend to rate young children with
ODD as having ADHD symptoms when they
do not. Given that cases where ODD occurs
alone have a high remission rate (50% remit-
ting every 2 years; Barkley, 1997b), such cases
of ADHD-PHI may remit with age, and such
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children probably never really had ADHD-PHI
at all.

3. Should significant inattention be a re-
quirement to diagnose ADHD? This may
sound like diagnostic heresy to some, given
that the very name “ADHD” signifies that inat-
tention must be present in this disorder. But in-
attention characterizes many psychiatric disor-
ders, making it of limited value in differential
diagnosis. And given that many children with
ADHD-PHI are likely to move eventually into
ADHD-C or to remain simply with a milder
form of ADHD-C, does the added requirement
of significant inattention for the group with
hyperactive-impulsive symptoms provide any
greater power in predicting additional impair-
ments not already achieved by the hyperactive—
impulsive symptoms alone? Apparently they do
not add much, according to the results of the
field trial (Lahey et al., 1994). Significant levels
of inattention were found mainly to predict ad-
ditional problems with completing homework,
which were not as well predicted by the hyper-
active—impulsive behaviors. Otherwise, the lat-
ter behaviors predicted most of the other areas
of impairment studied in this field trial. This
study is consistent with the findings in follow-
up studies that childhood symptoms of hyper-
activity are related to adolescent negative out-
comes, whereas those of inattention are much
less so (if at all), and when they are predictive
of outcome, are mainly limited to academic
outcome (Fischer, Barkley, Fletcher, & Small-
ish, 1993a; Fergusson, Lynskey, & Horwood,
1997; Weiss & Hechtman, 1993).

The status of inattention for the diagnosis
(primary, secondary?) is not settled and cer-
tainly causes conceptual confusion. Is ADHD
at its core a disorder of behavioral inhibi-
tion, as current theorists have argued (Barkley,
1997a; Quay, 1997; Nigg, 2001)? If so, then
the problems with inattention (impersistence,
distractibility, etc.) may be distinct but second-
ary to this core problem, or may just be associ-
ated symptoms of it. After all, research finds
the two dimensions representing ADHD (inat-
tention, inhibition) to be highly correlated, at
least until much of their overlap is then re-
moved by the factor rotation method chosen in
the analysis (Beiser et al., 2000; DuPaul et al.,
1998; Lahey et al., 1994). Or is ADHD at its
core both an inhibitory and an attention disor-
der? And to confuse matters even further, are
the symptoms of inattention actually inatten-
tion, or do they represent deficits in execu-

tive functioning instead (particularly working
memory), as will be discussed in Chapters 3
and 7? Much theoretical work remains to be
done. Critics of ADHD should not take this to
mean that the disorder is a myth or that clinical
scientists have no idea what the disorder repre-
sents. Those are not the issues raised here, and
any critic taking solace in them would be sorely
mistaken, if not intentionally misrepresenting
the status of the science on ADHD. What clini-
cal science is deliberating here is the priority
that should be given to these symptom dimen-
sions and how they relate to each other in con-
ceptualizing the disorder (theory building), not
whether or not they exist as clinical symptoms
or whether there is any disorder here.

4. Can the diagnostic thresholds for the
two sets of symptoms (inattention and hyper-
activity—impulsivity) be applied to age groups
outside those used in the field trial? Those ages
were 4-16 years. This concern arises out of the
well-known findings that the behavioral items
constituting these sets of symptoms decline sig-
nificantly with age, particularly the items for
hyperactivity—impulsivity (Hart et al., 1995).
Applying the same threshold across such a de-
clining developmental slope could produce a
diminishing sensitivity to disorder: a situa-
tion in which a larger percentage of young
preschool-age children (ages 2-3) would be
inappropriately diagnosed as having ADHD
(false positives), while a smaller-than-expected
percentage of adults would meet the criteria
(false negatives). A study (Murphy & Barkley,
1996b) that collected norms for the DSM-IV
item sets on a large sample of adults ages 17—
84 years suggested just such a problem with us-
ing these criteria for adults. The threshold
needed to place an individual at the 93rd per-
centile for his or her age group declined to four
of nine inattention items and five of nine hyper-
activity—impulsivity items for ages 17-29 years,
then to four of nine in each set for the 30- to
49-year age group, then to three of nine in each
set for those 50 years and older. Studies of the
applicability of the diagnostic thresholds to
preschool children remain to be done. This
shows that adhering to a single symptom cutoff
score, regardless of age, could result in increas-
ingly fewer individuals with the disorder meet-
ing that threshold with age. They would out-
grow the diagnostic criteria while not actually
outgrowing their disorder, as was suggested in
my own longitudinal study (Barkley et al.,
2002). Until more research is done, it seems
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prudent to utilize the recommended thresholds
for each symptom set only for children ages 4—
16 years, while using lower thresholds for
adults. Better yet, the use of well-standardized
rating scales of ADHD symptoms for adults (as
recommended in Chapter 11) would give a
clearer indication of their true deviance from
nondisabled individuals of their age group than
would just using the DSM criteria alone.

5. Are the item sets appropriate for differ-
ent developmental periods? History shows that
the items used to construct the DSM symptom
lists were based almost entirely on research on
children. Inspection of the three item lists sug-
gests that the items for inattention may have a
wider developmental applicability across the
school-age ranges of childhood and possibly
into adolescence and young adulthood. Those
for hyperactivity, in contrast, seem much more
applicable to young children and less appropri-
ate or not at all applicable to older teens and
adults. The items for impulsivity are few and
may or may not be as applicable to teens and
adults as much as to children. Consider the
items that pertain to climbing on things, not
playing quietly, or acting as if driven by a mo-
tor. And, as discussed in more detail in Chapter
7, disinhibition may be the central feature of
the disorder; if so, this means that symptoms of
this core deficit are grossly underrepresented
on this list. Recall the observations (Hart et al.,
19935) that the symptoms of inattention remain
stable across middle childhood into early ado-
lescence, while those for hyperactive behavior
decline significantly over this same course. Al-
though this may represent a true developmen-
tal decline in the severity of the latter symp-
toms with maturation, and possibly in the
severity and prevalence of ADHD itself, it
could also represent an illusory developmental
trend. That is, it might be an artifact of the de-
velopmental restrictedness of some items (hy-
peractivity) more than others (inattention), and
of the minimal sampling of impulsive behavior
appropriate for the various developmental pe-
riods.

An analogy using mental retardation illus-
trates the issue. Consider the following items
that might be chosen to assess developmental
level in preschool-age children: being toilet-
trained, recognizing primary colors, counting
to 10, repeating five digits, being able to use
buttons or snaps on clothing, recognizing and
drawing simple geometric shapes, and using a
vocabulary repertoire of at least 100 words.

This is a fixed item set, like that of the DSM.
Evaluating whether or not children are able to
do these things may prove to be very useful in
distinguishing preschoolers with from those
without mental retardation. However, if we
continued to use this same item set to assess
mentally retarded children as they grew older,
we would find an illusory decline in the severity
of retardation with age in these children as they
achieved progressively more items with matu-
ration. We would also find that the prevalence
of mental retardation declined with age, as
many children formerly diagnosed with it out-
grew this diagnostic threshold. But we know
these findings are illusory, because mental re-
tardation represents a developmentally relative
deficit in the achievement of these and other
mental and adaptive milestones. All that is
happening with age is that the symptom list
is increasingly less sensitive to disorder, and
children with mental retardation are simply
outgrowing the symptom list, not the disorder.

To return to the diagnosis of ADHD, if we
apply the same fixed item sets developed on
children throughout development, with no at-
tempt to adjust either the thresholds or (just as
important) the types of items developmentally
appropriate for different age periods, we might
see the same results as with the analogy to men-
tal retardation. The fact that similar results to
this analogy do occur with ADHD (i.e., sensi-
tivity to disorder does seem to diminish with
age) should give us pause before we interpret
the observed decline in symptom severity (and
even the observed decline in apparent preva-
lence) as being accurate (e.g., see Barkley et al.,
2002). Developmentally sensitive sets of items
for inattention and disinhibition-hyperactivity
need to be created and tested for different age
groups to more accurately capture the nature
of ADHD and the fact that it, like mental retar-
dation, probably represents a developmentally
relative deficit. As it now stands, ADHD is de-
fined mainly by items reflecting its status in
childhood. It is also diagnosed by one of
its earliest developmental manifestations (hy-
peractivity) and one of its later (school-age)
sequelae (inattention or goal-directed impersis-
tence), and only minimally by its central fea-
ture (disinhibition).

The issue is not just speculative. In research
that has followed children with ADHD into
their adulthood, my colleagues and I have dem-
onstrated the chronicity of impairments created
by the disorder, despite an apparent decline in
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the percentage of cases continuing to meet DSM
diagnostic criteria and an apparent decline in
the severity of the symptoms used in these crite-
ria (Barkley, Fischer, et al., 1990; Barkley et al.,
2002; Fischer et al., 1993b; Fischer et al., 2004).
Making developmentally referenced adjust-
ments to the diagnostic thresholds at the adoles-
cent follow-up resulted in a larger number of ad-
olescents’ continuing to meet criteria for the
disorder (71-84%). And at the young adult fol-
low-up, the disparity in diagnosed cases was
even greater (46% with DSM criteria vs. 66%
with  developmentally referenced criteria;
Barkley et al., 2002). Such adjustments, how-
ever, did not correct for the potentially increas-
ing inappropriateness of the items themselves
for this aging sample; thus it is difficult to say
how many of those not meeting these adjusted
criteria may still have had the disorder.

6. Should the criteria be adjusted for the
sex of the clinic-referred individual? Research
evaluating these and similar item sets dem-
onstrates that male children in the general
population display more of these items and
to a more severe degree than do females
(Achenbach, 1991; DuPaul, 1991; DuPaul et
al., 1998; Goyette et al., 1978). If so, should
the same threshold for diagnosis be applied to
both genders? Doing so would seem to result in
females’ having to meet a higher threshold rela-
tive to other females to be diagnosed as ADHD
than do males relative to other males. The
problem is further accentuated by the fact that
the majority of individuals in the DSM field
trial were males, making the DSM criteria pri-
marily male-referenced. Adjusting the cutoff
scores for each gender separately might well re-
sult in nullifying the finding that ADHD is
more common in males than females by a ratio
of roughly 3:1 (see later discussion). A confer-
ence held at the National Institute of Mental
Health in November 1994 to discuss gender
differences in ADHD did not recommend that
this be done as yet (Arnold, 1997). But a con-
sensus emerged that sufficient evidence existed
to warrant further study. Whether gender-
based thresholds for diagnosis are necessary
thus remains an open issue.

7. Should the criterion that the age of onset
for ADHD symptoms must be before 7 years
be abandoned? This criterion was challenged
by the results of its own field trial (Applegate et
al.,, 1997), as well as by other longitudinal
studies (McGee, Williams, & Feehan, 1992).
The age-of-onset criterion suggests that there

may be qualitative differences between those
who meet this precise criterion (onset before
age 7) and those who do not (later onset). Some
results do indicate that those with an onset be-
fore age 6 may have more severe and persistent
conditions, and more problems with read-
ing and school performance more generally
(McGee et al., 1992). But these were matters of
degree and not of kind in this study. The DSM-
IV field trial also was not able to show any
clear discontinuities in degree of ADHD or in
the types of impairments it examined between
those meeting and not meeting the 7-year age-
of-onset criterion. In short, no qualitative dif-
ferences emerged, nor was there a sharp demar-
cation in symptoms, between cases with onset
before age 7 and those with onset after age 7. It
remains unclear at this time just how specific
an age of onset may need to be for distinguish-
ing valid cases of ADHD from other disorders.
Meanwhile, Joseph Biederman and I have ar-
gued (Barkley & Biederman, 1997) that the
age-of-onset criterion be generously broadened
to include onset of symptoms during child-
hood, in keeping with the conceptualization of
this disorder as having a childhood onset, while
not restricting it with a wholly indefensible and
highly specific onset of 7 years of age. This ar-
gument would have the added advantage of
making the DSM-IV(-TR) criteria more suit-
able for use with adults, who would have less
difficulty recalling an onset of their symptoms
sometime in childhood than one prior to 7
years of age specifically.

8. Is there a lower-bound age group below
which no diagnosis should be made? Just how
young can the diagnosis of ADHD be reliably
and validly made? This question is important,
because research on preschool children shows
that a separate dimension of hyperactive-
impulsive behavior is not distinguishable from
one of aggression or defiant behavior until
about 3 years of age (Achenbach, 2001;
Achenbach & Edelbrock, 1987; Campbell,
1990). Below this age, these behaviors cluster
together to form “behavioral immaturity,” or
an undercontrolled pattern of temperament or
conduct. All this implies that the symptoms of
ADHD may be difficult to distinguish from
other early behavioral disorders or extremes of
temperament until at least 3 years of age; thus
this age might serve as a lower bound for diag-
nostic applications.

9. Is there a lower bound of 1Q below
which the diagnosis should not be given? For



2. Symptoms, Diagnosis, Prevalence, and Gender Differences 91

instance, Rutter and colleagues (Rutter, Bolton,
et al., 1990; Rutter, Macdonald, et al., 1990)
concluded that children who fall below an I1Q
of 50 may have a qualitatively different form of
mental retardation. This conclusion is inferred
from findings that this group is overrepre-
sented for its position along a normal distribu-
tion, and from findings that genetic defects
contribute more heavily to mental retardation
in this subgroup. Given this shift in the preva-
lence and causes of mental retardation below
this level of IQ, a similar state of affairs might
exist for the form of ADHD associated with it,
necessitating its distinction from the type of
ADHD that occurs in individuals above this IQ
level. Consistent with such a view are findings
that the percentage of positive response to
stimulant medication in those with ADHD falls
off sharply below this threshold of IQ (Demb,
1991).

10. Is the duration requirement of 6 months
for symptom presence enough? This number
was chosen mainly in keeping with the criteria
set forth in earlier DSMs and for consistency
with criteria used for other disorders; there is
little or no research support for selecting this
particular length of time for symptom presence
in the case of ADHD. It is undoubtedly impor-
tant that the symptoms be relatively persistent
if we are to view this disorder as arising from
intraindividual sources (genetics, neurology),
rather than arising purely from context or out
of a transient, normal developmental stage. Yet
specifying a precise duration is difficult in the
absence of research to guide the issue. Research
on preschool-age children might prove helpful
here, however. Such research shows that many
children age 3 years or younger may have par-
ents or preschool teachers who report concerns
about the activity level or attention of the chil-
dren, but that these concerns have a high
likelihood of remission within 12 months
(Beitchman, Wekerle, & Hood, 1987; Camp-
bell, 1990; Lerner, Inui, Trupin, & Douglas,
1985; Palfrey, Levine, Walker, & Sullivan,
1985). It would seem for preschoolers, then,
that the 6-month duration specified in DSM-
IV(-TR) may be too brief, resulting in the possi-
bility of overidentification of ADHD in chil-
dren at this age (false positives). However, this
same body of research found that for those
children whose problems lasted at least 12
months or beyond age 4 years, a persistent pat-
tern of behavior was established that was
highly predictive of its continuance into the

school-age range. The finding suggests that
the duration of symptoms might be better
set at 12 months or longer, to improve the
rigor of diagnosis in detecting true cases of dis-
order.

11. Is symptom pervasiveness across two or
more settings important for accurate diagno-
sis? The requirement that the symptoms be
demonstrated in at least two of three environ-
ments to establish pervasiveness of symptoms
is new to DSM-IV(-TR) and potentially prob-
lematic. By stipulating that the symptoms must
be present in at least two of three contexts
(home, school, work, in the case of DSM-IV
(-TR); home, school, clinic, in the case of ICD-
10), the criteria now confound settings with
sources of information (parent, teacher, em-
ployer, clinician), as noted earlier. Research
shows that the degree of agreement between
parents and teachers, for instance, is modest
for any dimension of psychological develop-
ment; it often ranges between .30 and .50, de-
pending on the behavioral dimension being
rated (Achenbach, McConaughy, & Howell,
1987; Mitsis et al., 2000). This low degree of
agreement sets an upper limit on the extent to
which parents and teachers can agree on the
severity of ADHD symptoms, and thus on
whether or not a child has the disorder. Such
disagreements among sources certainly reflect
in part real differences in the child’s behavior in
these different settings, probably as a function
of true differences in situational demands.
School, after all, is quite different from the
home environment in its expectations, tasks,
social context, and general demands for public
self-regulation. But the disagreements may also
reflect differences in the attitudes, experiences,
and judgments of different people. And so
there is no scientific reason at this time to side
with one person’s view or the other; instead,
these views should be considered as providing
information on the child in that particular con-
text and nothing more, rather than as evidence
at some diagnostic trial as to whether or not
the child really has the disorder. More impor-
tantly, the crux of the issue of clinical diagnosis
is whether or not impairment exists in children
identified by parent-only or teacher-only report
as having clinical symptoms of ADHD. If im-
pairment is believed to be present, it is to be
treated even if the diagnosis is less than certain,
because this is a major cornerstone to the exis-
tence of mental health professions—the relief
of suffering! Diagnosis, it should be remem-
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bered, is a means to this end, not the end in it-
self.

Insisting on such agreement on diagnostic
criteria also may reduce the application of the
diagnosis to some children unfairly, simply as a
result of such well-established differences be-
tween parents’ and teachers’ opinions. It may
also create a confounding of ADHD with
comorbid ODD (Costello et al., 1991). Parent-
only-identified children with ADHD may have
predominantly ODD with relatively milder
ADHD, whereas teacher-only-identified chil-
dren with ADHD may have chiefly ADHD and
minimal or no ODD symptoms. Children iden-
tified by both parents and teachers as having
ADHD, therefore, not only may have ADHD
but may also carry a higher likelihood of ODD.
They may also simply have a more severe form
of ADHD than do home- or school-only-identi-
fied children—a form that is different in de-
gree, rather than in kind (Tripp & Luk, 1997).
Research is clearly conflicting on the matter of
whether pervasiveness of symptoms defines a
valid syndrome (Cohen & Minde, 1983;
Rapoport et al., 1986; Schachar et al., 1981;
Taylor, Sandberg, Thorley, & Giles, 1991;
Tripp & Luk, 1997), and the issue has received
scant attention since the preceding edition of
this text. One follow-up study found that chil-
dren with pervasively defined ADHD (home
and school) were more likely to have Antisocial
Personality Disorder as adults than were chil-
dren with ADHD identified only at home
(Mannuzza, Klein, & Moulton, 2002). The re-
sults attest mainly to the validity of teacher re-
ports in identifying a group of children with
ADHD at higher risk for adult Antisocial Per-
sonality Disorder. Considering that teacher in-
formation on children is not always obtainable
or convenient to obtain, and that diagnosis
based on parents’ reports will lead to a diagno-
sis based on teacher reports 90% of the time
(Biederman, Keenan, & Faraone, 1990), parent
reports may suffice for diagnostic purposes for
now. Until more research is done to address
this issue, the requirement of pervasiveness
should probably be interpreted to mean a his-
tory of symptoms in multiple settings, rather
than current agreement between parents and
teachers on number and severity of symptoms.
Clinicians need to keep in mind that the DSM
definition of ADHD was constructed by blend-
ing the reports of parents and teachers, and
they should do likewise. The number of differ-
ent symptoms reported by one source was tal-

lied and then the number of additional symp-
toms identified by the other source was then
added to it, giving a sum total of the number of
different items endorsed across both sources.
12. Can the diagnostic criteria be more pre-
cise in specifying how developmental inappro-
priateness is to be established? A final point for
further improvement pertains to the stipulation
in DSM-IV(-TR) that symptoms must be devel-
opmentally inappropriate. That is all well and
good, but how many symptoms must an indi-
vidual have, and how severe must they be, to be
considered “developmentally inappropriate?”
To borrow another analogy from the disorder
of mental retardation, a specific degree of gen-
eral cognitive delay is specified in the criteria:
an 1Q score below 70. In contrast, for ADHD,
no guidance is given as to just what constitutes
developmental inappropriateness or how to as-
sess it. The ubiquity of well-normed behavior
rating scales assessing ADHD symptoms gener-
ally, and now DSM-IV(-TR) ADHD symptoms
specifically, argues for the use of such instru-
ments to determine the extent of developmen-
tal deviance in a particular case (see Chapter 8,
for a discussion of such scales). Although not
wholly objective, such instruments do provide
a means of quantifying parent and teacher
opinions in the case of children, and adult self-
reports and other-reports of symptoms in the
case of adults, being evaluated for ADHD.
Moreover, national norms are now available
for the parent and teacher versions of these in-
struments (DuPaul, Power, et al., 1997; DuPaul
et al., 1998), and for adults (Conners, Erhardt,
& Sparrow, 2000). The use of such scales auto-
matically provides a means for establishing de-
viance relative to both age and gender member-
ship of an individual, given that norms are
provided separately for males and females by
age groups. With such norms available, we
must then specify a recommended threshold
that is considered “inappropriate.” It would
seem prudent to establish a cutoff score on
these scales of at least the 90th percentile,
and preferably the 93rd percentile, as the de-
marcation for clinical significance, given that
the 93rd percentile (+1.5 standard deviations
above the mean) is a traditionally employed
cutoff point for this purpose (Achenbach, 2001).
Such a threshold is not to be intended as reli-
gious dogma, but as a guideline for determin-
ing developmental deviance. As with mental re-
tardation, cases falling near but not quite over
the deviance threshold would be considered
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borderline or subthreshold cases, while those
falling just across the threshold would be mild
cases, with more pronounced cases being iden-
tified as moderate or severe.

I previously (Barkley, 1990) suggested that
mental age be taken into consideration in the
use of such norms on rating scales, given
the low but significant negative correlation
between symptoms of ADHD and IQ (see
Barkley, 1997a). Research in the interim sug-
gests that using a chronological-age compari-
son group is sufficient for making determina-
tions of developmental inappropriateness of
symptoms, and that adjusting for mental age is
actually unnecessary (Pearson & Aman, 1994).
I therefore stand corrected.

Despite these numerous problematic issues
for the DSM-IV(-TR) approach to diagnosis,
the criteria are actually the best ever advanced
to date for the disorder and represent a vast im-
provement over the state of affairs that existed
prior to 1980. The various editions of DSM
have also spawned a large amount of research
into ADHD—its symptoms, subtypes, criteria,
and even etiologies—that probably would not
have occurred had such criteria not been set
forth for professional consumption and criti-
cism. The most recent criteria provide clini-
cians with guidelines that are more specific, re-
liable, empirically based or justifiable (valid),
and closer to the scientific literature on ADHD
than those of earlier editions, and thus deserve
to be adopted in clinical practice. In fact, they
have now become the standard of care within
the mental health professions. Yet the issues
raised here suggest that such adoption should
not become diagnostic dogma, but instead
must be done with some clinical judgment and
awareness of these problematic issues as ap-
plied in individual cases.

IS ADHD A MENTAL DISORDER?

Social critics (Kohn, 1989; McGinnis, 1997;
Schrag & Divoky, 1975), some nonexpert pro-
fessionals (Timimi, 2004), and fringe political-
religious groups (the Church of Scientology
and affiliated groups) charge that ADHD is a
myth—or, more specifically, that professionals
have been too quick to label energetic and exu-
berant children as having a mental disorder,
and that educators also may be using these la-
bels as an excuse for simply poor educational

environments. In other words, children diag-
nosed with hyperactivity or ADHD are actually
normal, but are being labeled “mentally disor-
dered” because of parent and teacher intoler-
ance (Kohn, 1989), parental and cultural anxi-
ety surrounding child rearing (Timimi, 2004),
or some unspecified and undocumented con-
spiracy between the mental health commu-
nity and pharmaceutical companies (Timimi,
2004).

If this claim of ADHD as myth were actually
true, and not just the propaganda it often turns
out to represent, we should find no differences
of any cognitive, behavioral, or social signifi-
cance between children with and without the
ADHD label. We should also find that being di-
agnosed with ADHD is not associated with any
significant later risks in development for
maladjustment within any domains of adap-
tive functioning or social or school perfor-
mance. Furthermore, research on potential eti-
ologies for the disorder should likewise come
up empty-handed. This is hardly the case. The
first six chapters of this textbook constitute
a direct and monumental refutation of such
claims. Differences between children with and
without ADHD are numerous. And, as shown
later, numerous developmental risks await
the children meeting clinical diagnostic criteria
for the disorder. Moreover, certain potential
etiological factors are becoming consistently
noted in the research literature as being associ-
ated with ADHD. Therefore, any claims that
ADHD is a myth reflect either a stunning level
of scientific illiteracy or outright attempts to
misrepresent the science of ADHD so as to mis-
lead the public with propaganda (Barkley,
2004b).

The fact that ADHD is all too real, however,
does not automatically entitle it to be placed
within the realm of mental disorders. Deter-
mining whether or not ADHD is a valid disor-
der requires that some standards for defin-
ing “disorder” be available. Jerome Wakefield
(1992, 1997) has provided the field with the
best available criteria to date for doing so. He
has argued that mental disorders must meet
two criteria to be viewed as such: (1) They
must involve the dysfunction of universal men-
tal mechanisms (adaptations) that have been
selected in an evolutionary sense (have survival
value); and (2) they must engender substantial
harm to the individual (mortality, morbidity, or
impaired major life activities). It should be-
come clear from the totality of information on
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ADHD presented in this text that the disorder
handily meets both criteria. Those with
ADHD, as described previously, have signifi-
cant deficits in behavioral inhibition and (as
shown here and in Chapters 3 and 7) in several
of the executive functions that are critical for
effective self-regulation. It has been argued that
these functions are universal adaptations se-
lected for in evolution to assist individuals with
organizing their behavior relative to time and
the social future, and thereby to help them
maximize long-term over short-term social
consequences (Barkley, 1997a, 1997¢, 2001b;
Fuster, 1997). And those with ADHD experi-
ence significant and numerous risks for harm
to themselves over the course of their develop-
ment (see Chapter 4). Thus we can readily con-
clude that ADHD is a valid mental disorder, be-
cause it produces a harmful dysfunction in a set
of mental mechanisms evolved to have a sur-
vival advantage.

IS ADHD A CLINICAL SYNDROME?

A previously troublesome issue for attempts to
define a disorder or syndrome is the frequent
finding that objective measures of ADHD
symptoms do not correlate well with each
other (Barkley, 1991; Barkley & Ullman, 1975;
Routh & Roberts, 1972; Ullman et al., 1978).
Typically, for a disorder to be viewed as a syn-
drome, its major features should be related:
The more deviant an individual is on one symp-
tom, the more the individual should be on the
other major symptoms. The relatively weak or
insignificant correlations among laboratory
measures of activity, attention, and impulsivity
are a smoke-screen often used as evidence
against the existence of ADHD as a disorder or
syndrome by social critics (Kohn, 1989; Schrag
& Divoky, 1975). However, these weak rela-
tionships may have more to do with the meth-
ods used in such assessments and the manner
in which we define the attention deficits or
overactivity problems in children with ADHD
(Barkley, 1991; Rutter, 1989). How long a
child looks at a classroom lecturer may be a
very different type of attention process from
that required to search out important from un-
important features in a picture (Barkley, 1988;
Ullman et al., 1978). Similarly, taking adequate
time to examine a picture before choosing one
identical to it from a number of similar pictures
may be a different type of impulsivity from that

seen when a child is asked to draw a line
slowly, or is asked whether he or she wishes to
work a little for a small reward now or do
more work for a large reward later (Milich &
Kramer, 1985; Rapport et al., 1986). It is small
wonder, then, that these types of measures do
not correlate well with each other.

In contrast, studies that factor-analyze par-
ent or teacher ratings of ADHD symptoms
often find that they are highly interrelated
(Achenbach, 2001; DuPaul et al., 1998; Hin-
shaw, 1987; Lahey et al., 1994) and comprise
two dimensions (Inattention—Restlessness and
Impulsivity-Hyperactivity). Similarly, when
measures of attention and impulsivity are taken
within the same task, as in scores for omission
and commission errors on a CPT, they are
highly related to each other (Barkley, 1991;
Gordon, 1983). This finding suggests that the
frequent failure to find relationships among
various lab measures of ADHD symptoms has
more to do with the source or types of mea-
sures chosen; their highly limited sampling of
behavior (typically 20 minutes or less per task);
and their sampling of quite diverse aspects of
attention, impulsivity, or activity than to a lack
of relationships among the natural behaviors of
these children.

Furthermore, even if the symptoms may not
occur to a uniform degree in the same children,
this does not rule out the value of considering
ADHD a syndrome. As Rutter (1977, 1989)
has noted, a disorder need not show such uni-
form variation to be clinically useful as a syn-
drome. If such children show a relatively simi-
lar course and outcome, if their symptoms
predict differential responses to certain treat-
ments relative to other disorders, or if they tend
to share a common etiology or set of etiologies,
it may still be valuable to consider children
with such characteristics as having a syndrome
of ADHD. Other researchers (Douglas, 1983;
Rutter, 1989; Taylor, 1986; Taylor et al., 1991)
and I believe that the evidence supports such an
interpretation of ADHD.

More problematic for the concept of a syn-
drome, however, is whether the defining fea-
tures of ADHD can discriminate ADHD from
other types of psychiatric disturbance in chil-
dren. The evidence here was certainly conflict-
ing and less compelling (Reeves, Werry, Elkind,
& Zametkin, 1987; Werry, Elkind, & Reeves,
1987) until the end of the 1980s. Children with
mental retardation, autism, psychosis, depres-
sion, Conduct Disorder (CD), anxiety, and
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learning disabilities were all thought to show
deficits in attention, suggesting that inattention
was a rather nonspecific symptom. When
early studies compared such groups, they often
found few differences among them on mea-
sures of ADHD characteristics (see Werry,
1988, for a review). However, such studies of-
ten did not take into account the comorbidity
of many of these disorders with each other.
“Comorbidity” means that children with one
disorder may have a high likelihood of having a
second. Some children may have only one of
these disorders, some may have another, and
many have both. This is often noted with
ADHD, ODD, CD, and the learning disabili-
ties. Many studies on this issue have not taken
care to choose subjects with only one of these
disorders to compare against those with
“pure” cases of the other disorders. As a result,
they compare mixed cases of ADHD with
mixed cases of other disorders, which greatly
weakens the likelihood that differences among
the groups will emerge. When this has been
done, differences between pure ADHD and
other disorders are more significant and nu-
merous (August & Stewart, 1983; Barkley,
DuPaul, & McMurray, 1990, 1991; Barkley,
Fischer, et al., 1990; McGee, Williams, & Silva,
1984a, 1984b; Pennington & Ozonoff, 1996)
(see the earlier discussions of inattention and
impulsivity). Moreover, it appears that deficits
in response inhibition are reasonably specific to
ADHD (Barkley, 1997a; Nigg, 1999, 2001;
Pennington & Ozonoff, 1996).

Certainly, differences in the approaches that
were previously taken to define ADHD also
contributed to the difficulties in evaluating
ADHD as a distinct clinical syndrome. Re-
search in the 1960s and 1970s was character-
ized by poorly specified and often subjective
criteria for deciding on which subjects would
be described as having hyperactivity or ADHD,
with tremendous discrepancies across studies
in these selection criteria (Barkley, 1982; Ser-
geant, 1988). Such criteria guaranteed not only
that the studies would differ greatly in their
findings, but also that many would employ
subjects with various types of comorbidity, en-
suring a conflicting pattern of results across the
literature. With the development of consensus
criteria for clinical diagnosis in DSM-IV, and
with greater attention to the study of pure cases
of the disorder, better, more critical tests of the
notion of ADHD as a distinct disorder have
been undertaken. These support the indepen-

dent existence of ADHD versus other disor-
ders.

IS ADHD A DIMENSION OR A CATEGORY?

One debate in the scientific literature during
the 1980s and 1990s was whether or not
ADHD represents a category or a dimension of
behavior. The notion of applying categories for
psychopathologies of children seems to derive
from the medical model, where such catego-
ries constitute disease states (Edelbrock &
Costello, 1984). From this perspective, an indi-
vidual either has a disorder or does not. The
DSM, in one sense, uses this categorical ap-
proach (all or none) by requiring that a person
meet certain thresholds to be diagnosed with
ADHD. The view of psychopathologies as
representing dimensions of behavior, or even
typologies (profiles) of these dimensions, arises
from the perspective of developmental psycho-
pathology (Achenbach & Edelbrock, 1983). In
this view, ADHD constitutes the extreme end
of a dimension, or dimensions, of behavior that
falls along a continuum with the behavior of
typical children. The dimensional view (more
or less) does not necessarily see ADHD as a dis-
ease entity, but as a matter of degree in what is
otherwise a characteristic of typical children.
The debate as it pertains to ADHD has
ceased for several reasons, some of which relate
to the construction of DSM-IV. The answer to
the question posed in this heading, then, is that
ADHD is both a category and a dimension.
First, and not widely known, is the fact that the
DSM-III-R and DSM-IV committees relied on
several of the most commonly used behavior
rating scales (the Conners scales, the Child
Behavior Checklist [CBCL], the Behavior Prob-
lem Checklist) sources in selecting items to be
included in the symptom list(s) and to be tested
out in the field trials (Spitzer et al., 1990).
These scales and their item pools are dimen-
sional. Second, the casting of these symptoms
into lists along which a threshold of severity is
placed for granting a diagnosis tacitly repre-
sents the disorder as a dimension. Third, the
ICD-10 criteria for this disorder, as well as the
American Academy of Pediatrics (2001) and
the American Academy of Child and Adoles-
cent Psychiatry (1997), formally recommend
the use of standardized dimensional measures
to assess the individual’s degree of deviancy in
determining the presence of the disorder—a
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further acknowledgment of the dimensional
nature of ADHD. A fourth line of evidence
supporting the dimensional view comes from
demonstrations that the majority of cases
placed at extreme ends of dimensions of behav-
ior related to ADHD on rating scales will re-
ceive the diagnosis when structured interviews
using the diagnostic criteria are given (Chen,
Faraone, Biederman, & Tsuang, 1994; Edel-
brock & Costello, 1984). Of course, this is not
surprising, given the previous three points
bearing on this issue. Finally, genetic studies
support the notion that ADHD represents a di-
mensional condition rather than a pathological
category (Levy, Hay, McStephen, Wood, &
Waldman, 1997; Sherman, McGee, & Iacono,
1997). The dimensional approach to ADHD
seems most consistent with the available evi-
dence, whereas the categorical approach re-
mains one of convenience, parsimony, and tra-
dition (Hinshaw, 1994). Moreover, dimensions
can be carved into categories when the pur-
pose of decision making necessitates dichoto-
mous choices (whether or not to grant special
education, whether or not to use medication,
etc.).

SITUATIONAL AND TEMPORAL VARIATION

As already noted, all the primary symptoms of
ADHD show significant fluctuations across
various settings and caregivers (Barkley, 1981;
Zentall, 1985). When children are playing
alone, when they are washing and bathing, and
when the father is at home are a few of the situ-
ations that are less troublesome for children
with ADHD, whereas instances when children
are asked to do chores, when parents are on the
telephone, when visitors are in the home, or
when children are in public places may be times
of their disorder’s peak severity (Barkley, 1990;
Porrino et al., 1983). Significant fluctuations in
activity are evident across these different con-
texts for both children with ADHD and non-
disabled children, with the differences between
them becoming most evident during school
classes in reading and math. Despite these situ-
ational fluctuations, children with ADHD ap-
pear to be more deviant in their primary symp-
toms than typical children in most settings; yet
these differences can be exaggerated greatly as
a function of several factors related to the set-
tings and the tasks children are given to per-
form in them (Luk, 1985; Zentall, 1985).

DEGREE OF ENVIRONMENTAL DEMANDS
FOR INHIBITION

Some of the factors determining this variation
have been delineated. One of these—the extent
to which caregivers make demands on children
with ADHD to restrict behavior—appears to
affect the degree of deviance of these children’s
behavior from that of nondisabled children. In
free-play or low-demand settings, children with
ADHD are less distinguishable from typi-
cal children than in highly restrictive ones
(Barkley, 1985; Jacob et al., 1978; Luk, 1985;
Routh & Schroeder, 1976). Related to this is-
sue of setting demands is the effect of task com-
plexity on children with ADHD. The more
complicated a task, and hence its greater de-
mands for planning, organization, and execu-
tive regulation of behavior, the greater the like-
lihood that children with ADHD will perform
more poorly on the task than nondisabled chil-
dren (Douglas, 1983; Luk, 1985; Lawrence et
al., 2002; Marzocchi et al., 2002). Clearly, the
symptoms of ADHD are most disabling when
the demands of the environment or task exceed
a child’s capacity to sustain attention, resist dis-
tractions, regulate activity, and restrain im-
pulses. In environments that place little or no
demands on these behavioral faculties, children
with ADHD will appear less deviant and cer-
tainly be viewed by others as less troublesome
than in settings or tasks that place high de-
mands on these abilities. As Zentall (1985)
rightly noted in her comprehensive review of
setting factors in the expression of ADHD
symptoms, we must look closely at the nature
of the stimuli in the task and at the setting to
which the children are being required to re-
spond, to gain a better understanding of why
these children have so much trouble in some
settings and with some tasks than others.

BEHAVIOR WITH FATHERS COMPARED
TO MOTHERS

Children who have ADHD appear to be more
compliant and less disruptive with their fathers
than with their mothers (Tallmadge & Barkley,
1983). They are certainly rated routinely as
manifesting lower levels of symptoms by their
fathers than by their mothers (DuPaul et al.,
1998). There are several possible reasons for
this. For one, mothers are still the primary cus-
todians of children within the family, even
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when they are employed outside the home, and
may therefore be the ones who are most likely
to tax or exceed the children’s limitations in the
areas of persistence of attention, activity reg-
ulation, impulse control, and rule-governed
behavior. Getting children to do chores and
schoolwork, perform self-care routines, and
control their behavior in public remain pre-
dominantly maternal responsibilities; thus
mothers may be more likely to witness ADHD
symptoms than fathers may be. It would be in-
teresting to examine families of children with
ADHD in which these roles were reversed, to
see whether fathers were the ones reporting
more deviance of the children’s behavior.

Another reason may be that mothers and fa-
thers tend to view and hence respond to inap-
propriate child behavior somewhat differently.
Mothers may be more likely to reason with
children, to repeat their instructions, and to use
affection as a means of governing child compli-
ance. Fathers seem to repeat their commands
less, to reason less, and to be quicker to disci-
pline children for misconduct or noncompli-
ance. The larger size of fathers and their
consequently greater strength, among other
characteristics, may also be perceived as more
threatening by children and hence more likely
to elicit compliance to commands given by fa-
thers. For whatever reason, the greater obedi-
ence of children with ADHD to their fathers
than to their mothers is now well established. It
should not necessarily be construed as a sign ei-
ther that a child does not actually have ADHD
or that the child’s problems are entirely the re-
sult of maternal mismanagement.

Repetition of Instructions

On tasks in which instructions are repeated
frequently to children with ADHD, problems
with sustained responding are lessened
(Douglas, 1980, 1983). Research has shown
that when directions for a laboratory task or
psychological test are repeated by the exam-
iner, better performance is derived from these
children. However, it is not clear whether this is
specific to these laboratory tasks and the novel
examiner, or whether it can be generalized to
activities done with routine caregivers. I raise
this doubt because, as noted earlier, parents
and teachers frequently complain that repeat-
ing their commands and instructions to chil-
dren with ADHD produces little change in
compliance (Danforth et al., 1991).

Novelty and Task Stimulation

Children with ADHD display fewer behavioral
problems in novel or unfamiliar surroundings
or when tasks are unusually novel, but increase
their level of deviant behavior as familiarity
with the setting increases (Barkley, 1977,
Zentall, 1985). It would not be unexpected to
find that these children are rated as far better in
their behavior at the beginning of the academic
year, when they are presented with new teach-
ers, classmates, classrooms, and sometimes
even school facilities. Their behavioral control,
however, should deteriorate over the initial
weeks of school. Similarly, when children with
ADHD visit grandparents whom they have not
seen frequently, who are likely to provide them
with considerable one-to-one attention, and
who are unlikely to make numerous demands
on their self-control, it seems likely that such
children would be at their best levels of behav-
ioral control.

The degree of stimulation in the task also
seems to be a factor in the performance of chil-
dren with ADHD. Research suggests that col-
orful or highly stimulating educational materi-
als are more likely to improve the attention of
these children than relatively low-stimulation
or uncolored materials (Zentall, 1985). Inter-
estingly, such differences may not affect the at-
tention of nondisabled children as much or
may even worsen it. One might assume that
video games or television offer children with
ADHD more stimulation than would many
other activities. This assumption leads many to
suggest that children with ADHD should show
less difficulties with attention or hyperactivity
during these activities. Yet studies do show that
children with ADHD look away from these ac-
tivities more than do typical children and, in
the case of video games, may have more prob-
lems with their performance than do typical
children (Barkley & Ullman, 1975; Landau et
al., 1992; Lawrence et al., 2002; Tannock,
1997).

Timing and Magnitude of Consequences

Settings or tasks that involve a high rate of im-
mediate reinforcement or punishment for com-
pliance to instructions result in significant re-
ductions in, or in some cases amelioration of,
attention deficits (Barkley, 1997b; Barkley,
Copeland, & Sivage, 1980; Douglas, 1983;
Douglas & Parry, 1983). Differences in activity
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level between groups with and without hyper-
activity while watching television may be less
than in other activities, whereas such differ-
ences are substantially evident during reading
and math classes at school (Porrino et
al., 1983). It seems that when children with
ADHD are engaged in highly reinforcing activi-
ties, they may even perform at levels close to
those of typical children. Indeed, children with
ADHD seem to prefer immediate to delayed re-
wards (Barkley, Edwards, Laneri, Fletcher, &
Metevia; 2001; Neef et al., 2001). However,
when the schedule and magnitude of reinforce-
ment are decreased, the behavior of these chil-
dren may become readily distinguishable from
that of typical children (Barkley et al., 1980).
Such dramatic changes in the degree of devi-
ance of behavior as a function of motivational
parameters in the setting have led several scien-
tists to suggest that ADHD involves a problem
in the manner in which behavior is regulated by
rules and by motivational factors in the task
(Barkley, 1989a, 1997c¢; Draeger, Prior, &
Sanson, 1986; Glow & Glow, 1979; Haenlein
& Caul, 1987; Prior, Wallace, & Milton,
1984).

A situational factor related to motivation ap-
pears to involve the degree of individualized at-
tention being provided to the children with
ADHD. During one-to-one situations, these
children may appear less active, inattentive,
and impulsive, whereas in group situations,
where there is little such attention, the children
may appear at their worst. Some studies, for in-
stance, found that whether an experimenter sits
in the room with a child or not greatly deter-
mines whether differences between children
with ADHD and control children are found on
visual or auditory attention tasks or on atten-
tion to arithmetic work (Draeger et al., 1986;
Steinkamp, 1980). Both of these factors (re-
sponse consequences and individualized at-
tention) are often incorporated as treatment
recommendations into home and school man-
agement programs (see Chapters 12-16).

Fatigue

Fatigue or time of day (or both) may have an
impact on the degree of deviance of ADHD
symptoms. Zagar and Bowers (1983) studied
children with ADHD in their classrooms and
found them to perform significantly better on
various problem-solving tasks in the mornings,
whereas their classroom behavior was signifi-

cantly worse in the afternoons. These changes
in behavior with time of day did not appear to
be a function of boredom or fatigue with the
task, as efforts were made to counterbalance
the order of administration of the tests across
mornings and afternoons. Performance in the
afternoon was routinely worse, whether it was
the first or second administration of the task.
However, general fatigue (defined simply as
time since the last resting or sleeping period)
might still explain these results. Similar time-
of-day effects were noted in the study by
Porrino et al. (1983), which monitored 24-
hour activity levels across school days and
weekends separately.

This is not to say that differences between
children with and without hyperactivity do not
exist in early mornings but emerge only as time
of day advances, for this is not the case
(Porrino et al., 1983). Nonhyperactive children
show similar time-of-day effects on their be-
havior, and thus hyperactive children appear to
be more active and inattentive than these chil-
dren, regardless of time of day. It is to say,
however, that relatively better performances
on tasks and in classrooms by children with
ADHD may be obtained at some times of the
day than at others. The findings so far suggest
that educators would do well to schedule
overlearned, repetitive, or difficult tasks that
require the greatest powers of attention and
behavioral restraint for morning periods, while
placing recreational, entertaining, or physical
activities in the afternoons (Zagar & Bowers,
1983). Such findings certainly raise serious
doubts about the adequacy of the practice of
scheduling homework periods for children
with ADHD in late afternoons or early eve-
nings.

PREVALENCE AND GENDER RATIO

The current consensus of expert opinion is that
approximately 3-7% of the childhood popula-
tion has ADHD (American Psychiatric Associa-
tion, 2000). On what is this based? A number
of prevalence studies have now been published.
The figures chosen for prevalence depend
greatly, however, on the methods chosen to de-
fine and measure ADHD; the population stud-
ied; the geographic locale of the survey; and
even the degree of agreement required between
parents, teachers, and professionals in the diag-
nosis itself (Lambert et al., 1978). Early esti-
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mates varied between 1% and 20% (DuPaul,
1991; Ross & Ross, 1982; Szatmari et al.,
1989).

There is no doubt that the individual symp-
toms of ADHD, at least in mild form, can be
found in a large percentage of non-clinic-
referred children and adolescents (Cuffe et
al., 2001; DuPaul et al., 1998). For instance,
Lapouse and Monk (1958) had teachers evalu-
ate a large sample of school-age children for
the presence of various behavior problems.
Their findings revealed that 57% of the boys
and 42% of the girls were rated as overactive.
Similarly, 13 years later, Werry and Quay
(1971) also surveyed a large population of
school children and found that teachers rated
30% of the boys and 12% of the girls as over-
active, 49% of the boys and 27% of the girls as
restless, and 43% of the boys and 25% of the
girls as having a short attention span. Being in-
attentive, active, and somewhat impulsive is
obviously a normal aspect of childhood and
probably reflects the progressive maturation of
inhibition and self-regulation. The presence of
symptoms alone, therefore, does not mean that
a child has a disorder.

Defining Deviance

A problem, admittedly, in establishing preva-
lence has always been deciding what cutoff
point is needed along the dimension or distri-
bution of ADHD symptoms to determine that a
child’s behavior is “developmentally inappro-
priate.” Some have used the criterion of 1.5
standard deviations above the mean for non-
disabled children on parent or teacher rating
scales of ADHD symptoms. However, surveys
of large samples of children, such as that done
by Trites, Dugas, Lynch, and Ferguson (1979)
with 14,083 school children, have found that
this cutoff score can identify an average of
14% of the population as hyperactive. Other
researchers (see DuPaul et al., 1998; Szatmari
et al., 1989; Taylor, 1986), using cutoff scores
ranging from 1 to 2 standard deviations above
the mean on either rating scales or structured
psychiatric diagnostic interviews, have ob-
tained estimates ranging from less than 1% to
more than 22%. However, when investigators
have applied the cutoff of 2 standard devia-
tions above the mean and have used DSM-III-R
symptoms, they have diagnosed a more accept-
able range of 2-9% as having hyperactivity or
ADHD (DuPaul, 1991).

Applying a more stringent statistical crite-
rion, such as 2 standard deviations from the
mean, is obviously somewhat arbitrary, but it is
consistent with tradition in defining other con-
ditions (e.g., learning disabilities and mental re-
tardation) as deviant. It also ensures that an ex-
cessive number of children are not being given
a psychiatric diagnosis and reserves the diagno-
sis for the most severely afflicted. When such a
stringent criterion as the 97th percentile is ap-
plied (2 standard deviations above the mean), it
does identify a group of children whose ADHD
symptoms are not only seriously deviant but
are also stable over as long a time as 8-10 years
and highly predictive of later maladjustment,
particularly in academic adjustment and attain-
ment (Barkley, Fischer, et al., 1990; Barkley et
al., 2002). Yet such a cutoff point can be overly
stringent, excluding children who are both rel-
atively deviant and, more importantly, im-
paired by their symptoms. Given that one
should err in clinical practice on the side of
over- rather than underidentification, it would
seem prudent to employ a cutoff criterion
somewhat below the 97th percentile, or 2 stan-
dard deviations; a cutoff of 1.5 standard devia-
tions (the 93rd percentile) would seem to serve
this purpose adequately and has been suggested
by others as a useful demarcation of clinical
significance (Achenbach, 2001; DuPaul et al.,
1998).

The real issue, though, is the following: At
what level of developmental deviance is impair-
ment in one or more major life activities likely
to be evident? In short, disorder begins where
impairment begins. If all or nearly all of the
children exceeding the 93rd percentile have evi-
dence of impairment, we can rest assured that
this cutoff score is diagnostically meaningful. If
not, then the threshold needs to be set either
higher or lower until we find a threshold that
achieves this purpose. And so, while the actual
number chosen as the diagnostic threshold may
be a bit arbitrary, it is hardly meaningless. The
further above this threshold a child or adult
scores, the greater the likelihood that he or she
will experience impairment in major life activi-
ties and the more such activities are likely to be
impaired.

Prevalence Determined by Rating Scales

A rather common approach to establishing the
prevalence of ADHD has been to employ a par-
ent or teacher rating scale of the symptoms of
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the disorder and then to survey large popula-
tions of children. The percentage of children
who exceed a predetermined threshold on the
rating scale is taken as suggestive evidence of
the upper-bound prevalence of the disorder. Be-
cause such an approach does not incorporate
other important criteria relevant to a diagnosis,
the prevalence figures it may yield are undoubt-
edly overestimates. Such scales are useful for
screening for disorder and suggesting an upper
limit to prevalence, but do not alone define the
true prevalence of ADHD. For instance, us-
ing samples in the United States and using
teacher ratings of DSM-III-R symptoms, Pel-
ham, Nagy, Greenslade, and Milich (1992)
found a prevalence of 7.1% among 931 boys
(Pittsburgh area) in grades K-8. Similarly,
Wolraich, Hannah, Pinnock, Baumgaertel, and
Brown (1996), also using teacher ratings of
DSM-III-R symptoms, reported a prevalence of
7.3% among 8,258 children (one school dis-
trict in Tennessee) in grades K-5. Gadow and
Sprafkin (1997), studying samples of children
from New York, Missouri, and Wisconsin (a
total of 1,441 children) and using DSM-IV
items and recommended symptom thresholds,
reported a prevalence of 7.7% for ADHD-PI,
2% for ADHD-PHI, and 2.9% for ADHD-C.
These results are all quite similar to those of the
much smaller community survey using DSM-
II-R symptoms conducted by DuPaul (1991)
in Worcester, Massachusetts. Wolraich et al.
(1996) also examined teacher ratings of the
DSM-IV symptom list in their Tennessee study
and found a prevalence of 6% when ADHD-
PI was excluded—a figure not too different
from the 4.9% found by Gadow and Sprafkin
(1997) and the 7% found by Pelham et al.
(1992). Wolraich, Hannah, Baumgaertel, and
Feurer (1998) evaluated 4,323 children in this
same school district of Tennessee 1 year later,
and found a prevalence of 2.6% for ADHD-
PHI and 4.7% for ADHD-C. The rate for
ADHD-PI ranged from 5.4% to 8.8% in these
studies (Gadow & Sprafkin, 1997; Wolraich et
al., 1996, 1998).

Findings clearly vary by age, gender, and
source of ratings as well. For example, Nolan,
Gadow, and Sprafkin (2001), using teacher re-
ports, found a screening prevalence of 18.2%
for ADHD (all types) among preschool chil-
dren. The figure fell to 15.9% for elementary-
age children and to 14.8% for secondary-age
children. Among preschoolers, the percentage

was 21.5% for males versus 13.6% for fe-
males. In elementary-age children, these figures
were 23.1% and 8.2%, while among second-
ary-age children, the percentages were 20.1%
and 8.8%, respectively. Comparing just pre-
schoolers, Gadow, Sprafkin, and Nolan (2001)
found percentages of 8.1% for males by parent
reports versus 22.4% by teacher reports, while
for girls the percentages were 3.9% by parent
reports and 12.9% by teacher reports. Preva-
lence is therefore highest among preschoolers
and males, and when teacher reports are used.

Such estimates of prevalence are, of course,
very high. They are good starting points for de-
termining prevalence, but suffer from the fact
that no diagnostic criteria for symptom dura-
tion, age of onset, or impairment from symp-
toms are imposed. Overidentification of cases
is likely to occur in the absence of these addi-
tional diagnostic criteria. For instance, when
Wolraich et al. (1998) imposed a requirement
for evidence of impairment, the total preva-
lence of ADHD (all types) fell from 16.1% to
6.8%. The subtype prevalences were 3.2% for
ADHD-PI, 0.6% for ADHD-PHI, and 2.9%
for ADHD-C.

Prevalence based on rating scales also varies
as a function of the country being surveyed. In
Canada, Szatmari et al. (1989) reported the re-
sults of a survey of the entire province of On-
tario, in which they found the prevalence of
ADHD to be 9% in boys and 3.3% in girls.
These rates varied somewhat by age for boys,
with a prevalence of slightly more than 10% in
the 4- to 11-year age group dropping to 7.3% in
the 12- to 16-year age group. The prevalence for
girls, however, did not vary significantly across
these age groupings (3.3% vs. 3.4%, respec-
tively). The study is difficult to compare with
those conducted in the United States, because
DSM symptom lists for ADHD were not used.

A study in a different country (Germany) ob-
tained an even higher rate of prevalence. Using
teacher ratings of DSM-III-R symptoms with
1,077 German schoolchildren, Baumgaertel,
Wolraich, and Dietrich (1995) found a preva-
lence of 10.9%, which rose to 17.8% if DSM-
IV symptoms and cutoff scores were employed
and all three subtypes were considered. How-
ever, more than half of this prevalence figure
(9%) was the result of including children with
ADHD-PI, a group not typically considered in
earlier studies of prevalence using rating scales.
Excluding this group left a prevalence of 8.7%.
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In Japan, Kanbayashi, Nakata, Fujii, Kita,
and Wada (1994) employed parent ratings of
DSM-III-R symptoms of ADHD with 1,022
children ages 4-12 and found a prevalence of
7.7%. The findings of this study are very close
to those discussed previously for the United
States when DSM III-R symptoms were em-
ployed. Overall, then, approximately 7-17%
of children between 4 and 16 years of age are
likely to have ADHD if only rating scales are
used to establish prevalence. If ADHD-PI is
considered separately, the rates of ADHD for
the two remaining subtypes are roughly 4-
10%. The prevalence of ADHD-PI appears to
be between 5% and 9% when rating scales of
inattentive symptoms are employed.

Liu et al. (2000) reported results for a Chi-
nese population (2,936) ranging in age from 6
to 11 years in Shandong Province. Using the
teacher version of the CBCL, these researchers
found 7.8% of boys and 2.8% of girls to mani-
fest clinical significant levels of attention prob-
lems on this scale. In a later study by Liu et al.
(2001) using this same report form (CBCL)
with 1,649 adolescents (12-16 years), the prev-
alence was 3.9% by parent reports and 1.1%
by teacher reports, reflecting once again a de-
cline in prevalence from childhood to adoles-
cence.

In a study of DSM-IV symptoms as rated by
parents and teachers in an Australian sample
1,275 (ages 5-11 years), Gomez et al. (1999)
found prevalence rates of 1.6% for ADHD-PI,
0.2% for ADHD-PHI, and 0.6% for ADHD-C
when parent and teacher agreement on symp-
toms was required for diagnosis. By parent re-
ports only, the rates were 4.2%, 2.7%, and
2.9%, respectively (9.9% for all types); by
teacher reports, these figures were 5.8%,
0.9%, and 2.1% (8.8% for all types). Boys
were two to seven times more likely to receive
the diagnosis than girls.

Bu-Haroon, Eapen, and Bener (1999), using
the Conners Teacher Rating Scale, reported re-
sults for 31,764 children in the United Arab
Emirates. The prevalence rates were 18.3% of
males and 11.4% of females.

A study conducted in Colombia (Pineda et
al., 1999) used DSM-IV ratings with 540 chil-
dren randomly sampled from 80,000 and re-
ported a prevalence of 5.1% for ADHD-PI,
9.9% for ADHD-PHI, and 4.8% for ADHD-C
among boys and 3.4%, 7.1%, and 1.9%, re-
spectively, among girls ages 4-18 years. Age

was a significant factor in prevalence, however,
with rates being significantly lower in 12- to
18-year-olds than in 6- to 11-year-olds.

A more recent study in Ukraine based on
600 children ages 10-12 years used parent rat-
ings of DSM-IV and found a prevalence of
19.8% (all types), with 7.2% ADHD-PI, 8.5%
ADHD-PHI, and 4.2% ADHD-C (Gadow et
al., 2000).

Prevalence Determined by Cases Identified
to Schools

A somewhat different approach to establishing
the prevalence of ADHD is to review school re-
cords to determine the percentage of children
identified to schools as having a clinical diag-
nosis of ADHD. There are serious flaws in such
an approach, not the least of which is that
schools may not be told by either parents or
professionals that children have received the di-
agnosis. It is also quite possible that a child
may have the disorder but may never have been
referred or diagnosed. In either scenario, the
school records would miss detecting such cases.
Despite these flaws, a few studies have used
this method of ascertaining disorder, one of
which has received substantial media coverage
and so warrants some comment here. Some
studies have found somewhat lower prevalence
in school-based samples than in community
samples, but higher prevalence rates also tend
to emerge when the samples focus on elemen-
tary grades as in many of the studies cited
above. Jensen et al. (1995) studied prevalence
from school records across four communities
and found rates varying from 1.6% to 9.4%,
with an average of 5.8%.

But the study that gained widespread media
coverage was that of LeFever, Dawson, and
Morrow (1999). It reported prevalence rates of
ADHD in two southeastern Virginia school dis-
tricts that were two to three times higher than
the DSM-1V cited average prevalence range of
3-5% (American Psychiatric Association,
1994). LeFever et al. examined school-identi-
fied cases to estimate prevalence of ADHD in
grades 2-5. In addition to these rates higher
than DSM-IV’s, the researchers found a dispro-
portionate percentage of white males (18-
20%) to be diagnosed with ADHD in both dis-
tricts. The results of the LeFever et al. (1999)
study were touted by its authors and others (see
Timimi, 2004) as evidence of ADHD “over-
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diagnosis” in the popular media and on many
professional listservs. The LeFever et al. (1999)
study was also used as evidence of overuse of
psychostimulant medication to manage behav-
ioral concerns (see Chapter 17). The research-
ers found a prevalence for stimulant treatment
as identified in school records ranging from
7% to 10%, among the highest found any-
where in the United States.

A second study by Tjersland, Grabowski,
Hathaway, and Holley (2005) was recently
completed in an attempt to replicate and ex-
tend the work of LeFever et al. (1999). It also
used cases of ADHD identified in school re-
cords to determine prevalence of disorder and
of psychostimulant treatment in a school dis-
trict adjoining the two studied by LeFever and
her colleagues. This district is highly similar if
not identical demographically to those used by
LeFever et al. Several sources of information
were reviewed, including student information
cards that contained medical history and that
listed ADHD as a known condition if applica-
ble. Information was also collected from an in-
spection of physician forms authorizing medi-
cation treatment at school. A second phase of
the data collection involved a review of student
cumulative files. Record reviews of student files
were conducted for students with Section 504
plans and for students receiving special educa-
tion services for learning disabilities, emo-
tional disturbances, developmental delays, or
the “Other Health Impaired” category. As a
consequence, this study was a more compre-
hensive review of school records than that un-
dertaken by LeFever et al. (1999) and therefore
should have identified as many if not more
cases of ADHD and stimulant treatment than
did LeFever et al.

The Tjersland et al. (2005) record reviews
were completed (with school permission) by
the first author, who was at the time an em-
ployee of the school district and a doctoral stu-
dent in clinical psychology. Data from these
sources were available for 67.3% of the stu-
dents in the school district, representing a total
sample of 25,575 drawn from 27 out of the 44
schools in the district. Record reviews did not
occur for the remaining 33% of students, be-
cause their schools declined participation in the
study. However, demographic data on the chil-
dren in these schools were available, and com-
parison of the nonparticipating with participat-
ing districts revealed no significant differences
in socioeconomic characteristics between chil-

dren who were included in the sample and
those who were not.

The results of this second study completely
contradicted the LeFever et al. (1999) results.
The study found a prevalence rate for ADHD
of just 4.4%, closely matching the DSM-IV es-
timated prevalence, as well as the average of
studies using clinical diagnosis (to be reviewed
below). The study also found that 4% of the
children were being treated for psychostim-
ulant medication—well below the 7-10% fig-
ure cited by LeFever et al. (1999). Data on
prevalence at each grade level from 1st through
12th indicated that the highest prevalence rates
were evident in 4th (7.1%) and 5th (6.3%)
grades. LeFever et al. (1999) have claimed that
national averages obscure the “clear overdiag-
nosis” of ADHD in some groups. LeFever et al.
(1999) suggest that one in every three white el-
ementary boys is being diagnosed with the dis-
order in southeastern Virginia. The data from
the Tjersland et al. (2005) study did not repli-
cate this finding; it found that only 8.1% of
white males received the ADHD diagnosis,
based on the school records. The reasons for
such a gross disparity of findings between stud-
ies conducted in the same region, using similar
methodologies and comparable school dis-
tricts, is at the very least puzzling and at the
worst suspicious. Further scientific investiga-
tion of this disparity in findings is certainly
warranted. In the meantime, however, any
claims about the prevalence of ADHD or of
stimulant use that are based on the outlier re-
sults of LeFever et al. (1999) should be viewed
with great skepticism, if not dismissed outright,
until the reasons for this gross disparity can be
settled.

Prevalence Determined by Clinical
Diagnostic Criteria

As noted earlier, the diagnostic criteria for a
mental disorder should and do consist of more
than simply establishing a level of statistical de-
viance on a rating scale. The DSM-IV(-TR) cri-
teria also include an interview with caregivers,
early onset of symptoms (before age 7), perva-
siveness across settings, the exclusion of other
disorders, and (most important) impairment in
one or more major domains of life functioning.
Imposing these additional diagnostic criteria
will undoubtedly reduce the figures for preva-
lence of ADHD from those cited above. Given
the use of more complete clinical diagnostic cri-
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teria, such studies as the ones reviewed in this
section should give us a closer approximation
to the true prevalence of the disorder than
those cited above, which merely used rating
scales for this purpose. A number of studies
now exist that employed complete clinical di-
agnostic criteria through interviews with par-
ents, children, and/or teachers. Table 2.2 shows
the results for 24 studies. The studies are orga-
nized first by country and then, within country
(as needed), by the version of the DSM or the
International Classification of Diseases (ICD)
that was used in the study.

United States

As Table 2.2 indicates, the prevalence of ADHD
ranges from 2.2% to 12.0% of U.S. children
when DSM-III criteria are utilized, with a mean
of approximately 5%. When DSM-III-R crite-
ria are utilized, the U.S. prevalence ranges from
1.4% to 13.3% with an average of 6.7% based
on adult reports (and presence of impairment).
Only one study used self-reports (with a con-
siderably older adolescent and young adult
sample), and it found a prevalence of 1.5%.
This is in contrast to the 7.6% rate found by
Peterson, Pine, Cohen, and Brook (2001), us-
ing combined parent and child interviews with
11- to 22-year-olds. One of the highest preva-
lence rates (12.2%) was obtained in the study
by Jensen et al. (1995), employing children of
military personnel. Peterson et al. (2001) also
found a rate of 12% among early adolescents
(mean age 13.7 years, range 9-20 years), using
DSM-III-R criteria and parent/child interviews.
The real outlier is the study by Velez, Johnson,
and Cohen (1989) of children in upstate New
York, which found a higher-than-average prev-
alence rate of 13.3%. It is not possible to deter-
mine from this study why its rate is so far
above those found in the remaining studies (ex-
cept for Jensen et al.’s study of military chil-
dren) using DSM-III-R criteria, which ranged
from 1.4% to 12.0% and had an average of
3.8%. Only two studies to date have reported
U.S. prevalence rates when DSM-IV criteria are
used, and these found figures of 7.4-9.9%. The
fact that these figures are higher than the aver-
age for DSM-III-R studies is probably due to
the inclusion of the new ADHD-PI and ADHD-
PHI types of ADHD not recognized in DSM-
II-R. Adding these subtypes, it would seem,
nearly doubles the prevalence of the disorder in
the United States.

Canada

Only two Canadian studies using DSM-based
diagnostic interviews could be located, and
both took place in the province of Québec.
Both used DSM-III-R criteria and found very
similar results when parent report and an im-
pairment criterion were used (3.3% and 4.0%;
mean = 3.65%). These rates are very similar to
the U.S. average of 3.8% cited above for stud-
ies using the DSM-II-R (excluding the two
outlier studies noted earlier). Note that the use
of teacher reports resulted in a higher preva-
lence (8.9%), while the use of self-reports once
again resulted in a lower prevalence (0.6-
3.3%).

Australia

Only one study reported the prevalence of
ADHD in Australia; it used DSM-IV criteria
and a diagnostic interview, and its prevalence
estimate of 7.5% (6.8% with impairment re-
quired) is comparable to those in U.S. studies
using these same DSM-IV criteria.

New Zealand

Three studies have been reported from New
Zealand, all of older children or adolescents
(ages 11 and 15). Two used 15-year-olds, with
the one using DSM-III finding a prevalence of
2% and that using DSM-III-R finding 3%. The
study of older children, age 11 years, used
DSM-III criteria and found a 6.7% prevalence.
As noted earlier, lower figures would be ex-
pected for teenagers than for children, given
the decline in the symptoms of the disorder
with age. The average prevalence across studies
would be 3.9%—very close to the U.S. preva-
lence of 3.8% and the Canadian prevalence of
3.65% in studies using comparable versions of
the DSM (DSM-III or III-R).

The Netherlands

Two studies were conducted with Dutch chil-
dren; one used DSM-III-R with teenagers (ages
13-18) and yielded a prevalence of 1.8%,
while the other used DSM-IV with children
(ages 6-8) and found 3.8%. Again, using
DSM-IV relative to DSM-III-R would be ex-
pected to yield a higher prevalence, as would
the use of children relative to teens. Even so,
the figure for children is approximately half the
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TABLE 2.2. Summary of Prevalence Studies of ADHD Employing DSM/ICD Criteria and Diagnostic Interviews

Country and study Sample  Age? Criteria Prevalence  Comments
United States
Kashani et al. (1989) 4,810 8, 12, DSM-IIT 3.3% 7.2% at age 8; 2.9% at age 12;
and 17 0.0% at age 17
Costello et al. (1988) 785 7-11 DSM-III 2.2% Criteria employed were more
severe than DSM-III requires
Bird et al. (1988) 777 4-17 DSM-IIT 9.5% With impairment
(Puerto Rico)
Velez et al. (1989) 776 9-18 DSM-III-R ~ 13.3% Average prevalence across ages
12-18
Lewinsohn et al. 1,710 High DSM-III-R  3.1% 1.8% girls; 4.5% boys
(1993) school
Siminoff et al. (1997) 2,762 8-16 DSM-III-R  2.4% Without impairment
(twins) 1.4% With impairment
August et al. (1996) 7,231 Grades  DSM-III-R  2.8%
1-4
Jensen et al. (1995) 294 6-17 DSM-III-R  11.9% With impairment
(U.S. military 12.2% Without impairment
dependents)
Briggs-Gowan et al. 1,060 5-9 DSM-III-R  7.9% Parent report
(2000)
Cuffe et al. (2001) 3,419 16-22 DSM-III-R  1.5% Self-report
Peterson et al. (2001) 976 9-20 DSM-III 12% By parent or child report
11-22 DSM-III-R  7.6% By parent or child report
Barbaresi et al. 5,718 5-19 DSM-1V 7.4% Clinical diagnosis (2+ people)
(2002)
Hudziak et al. (1998) 3,098 12-19 DSM-IV 9.9% Clinical interview of parents
(female
twins)
Canada (Québec)
Romano et al. (2001) 1,201 14-17 DSM-III-R  1.1% Self-report (symptom criteria)
0.6% Self-report (with impairment)
3.7% Parent report (symptom criteria)
3.3% Parent report (with impairment)
Breton et al. (1999) 2,400 6-14 DSM-III-R ~ 5.0% Parent report (symptom criteria)
4.0% Parent report (with impairment)
8.9% Teacher report
3.3% Self-report
Australia
Graetz et al. (2001) 3,597 6-17 DSM-IV 7.5% Parent interview (symptoms)
6.8% (with impairment required)

(continued)
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TABLE 2.2. (continued)

Country and study Sample  Age? Criteria Prevalence ~ Comments
New Zealand
McGee et al. (1990) 943 15 DSM-III 2.0% 1% girls; 3% boys; male—female
ratio of 2.5:1
Anderson et al. 792 11 DSM-III 6.7% Male-female ratio of 5.1:1
(1987)
Fergusson et al. 986 15 DSM-III-R ~ 3.0% Parent report
(1993) 2.8% Self-report
Germany
Esser et al. (1990) 216 8 ICD-9 4.2% All diagnosed subjects were
boys

The Netherlands
Verhulst et al. (1997) 780 13-18 DSM-III-R ~ 1.8% Parent report
Kroes et al. (2001) 2,290 6-8 DSM-1V 3.8% Parent report

1.3% Self-report
India
Bhatia et al. (1991) 1,000 3-12 DSM-III 5.2-29% Ages 3-4 to ages 11-12
China
Leung et al. (1996) 3,069 School DSM-III 6.1%

age DSM-III-R  8.9%

Brazil
Rohde et al. (1999) 1,013 12-14 DSM-1V 5.8% Clinical diagnosis

9Ages are given in years unless otherwise indicated.

rate found in the U.S. studies using DSM-IV
criteria (7.4%).

Other Countries

One study in Germany, using the ICD-9 crite-
ria, found a prevalence very similar to the aver-
ages for the United States, Canada, and New
Zealand of 4.2% for 8-year-old children. The
figures for China are considerably higher than
the averages for other countries reviewed
above in studies using comparable DSMs—for
DSM-III, the Chinese rate was 6.1%, and for
DSM-III-R, it was 8.9%. Why this should be so
is unclear, but it could have resulted from prob-

lems with translation and meaning of the
criteria, differences in cultural norms for child
disruptive behavior (perceptions of deviance),
or even differences in etiological factors known
to be associated with ADHD (prenatal care,
child medical care and disease prevention, ex-
posure to toxins, etc.). The one study con-
ducted in Brazil used the DSM-IV and yielded a
prevalence of 5.8% for a young adolescent
age group—a figure somewhat lower than the
7.4% in the U.S. studies using the DSM-IV.
This could be due in part to the Brazilian
study’s use of early adolescents, for whom
prevalence rates are usually lower than when
children are the focus of the study. The major
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outlier among international studies is the ex-
traordinarily high rate of disorder (29%) found
in the oldest age group (11- to 12-year-olds) in
the study of Indian children by Bhatia, Nigam,
Bohra, and Malik (1991), using DSM-III crite-
ria. As with the Chinese study described above,
whether this reflects a true difference in preva-
lence (perhaps owing to socioeconomic and
medical factors that differ significantly from
those in Western countries), or a problem with
translation and meaning of the DSM criteria in
a different language, is not clear from the re-
sults.

As Table 2.2 also suggests, the use of an im-
pairment criterion as a necessity in the diagno-
sis of the disorder reduces the prevalence of the
disorder to some extent. The prevalence is also
affected by age, with adolescent samples being
likely to have lower prevalence rates than
younger ones. The source of information is also
important, with teachers reporting higher rates
(8.9%) than parents, who in turn report higher
rates (1.8-13.3%) than teens (0.6-3.3%). And
DSM-IV criteria may result in the identification
of somewhat more children as having ADHD
than DSM-III or DSM-III-R criteria may. It
should be recalled from Chapter 1 that the
DSM-III criteria were not based on any field
trial or empirical information, and that they
subtyped ADD quite differently than DSM-IV
subtypes ADHD. In contrast, DSM-III-R and
DSM-IV were empirically evaluated, making
their criteria somewhat more rigorously devel-
oped and empirically defensible, and hence
preferable to the criteria of DSM-IIL. Consis-
tent with the research of Baumgaertel et al.
(19935) in Germany and Wolraich et al. (1996)
in Tennessee using ratings of DSM-III, DSM-
ITI-R, and DSM-IV criteria as discussed earlier,
the DSM-IV criteria result in the identification
of an even larger percentage of children as hav-
ing ADHD than do previous DSMs. This is
due largely to DSM-IV’s inclusion of the new
ADHD-PI and ADHD-PHI subtypes, which
were not included in DSM-III-R and were
poorly and unempirically defined in DSM-III.

One lesson from this review of prevalence
rates is that there can be no doubt that ADHD
is a worldwide phenomenon; it has been found
in every country in which it has been studied.

Prevalence of Adult ADHD

At this writing, five studies could be located
that attempted to determine the prevalence of

ADHD in an adult sample. The first (Murphy
& Barkley, 1996b) surveyed a sample of 720
adults renewing their driver’s licenses in central
Massachusetts, and used a rating scale of
DSM-IV symptoms (both current and child-
hood symptoms). This study found a preva-
lence of 4.7% for all subtypes of ADHD. The
subtype prevalence rates were 0.9% for
ADHD-C, 2.5% for ADHD-PHI, and 1.3% for
ADHD-PL In a sample of 700 college students
from three geographically diverse sites
around the United States, DuPaul, Weyandst,
Schaughency, and Ota (1997) found almost
precisely these same prevalence rates, using
DSM-IV symptom lists and diagnostic thresh-
olds: 0.6% for ADHD-C, 2.6% for ADHD-
PHI, and 1.3% for ADHD-PL Similarly,
Heiligenstein, Conyers, Berns, and Smith
(1997) collected self-reports of DSM-IV symp-
toms from 468 college students in Madison,
Wisconsin. They reported a 4% prevalence
for all subtypes, just slightly lower than the
4.5% found by DuPaul, Weyandt, et al. (1997)
and the 4.7% found by Murphy and Barkley
(1996Db) for adults ages 17-83. The prevalence
for each subtype in the Heiligenstein et al.
study was 0.9% for ADHD-C, 0.9% for
ADHD-PHI, and 2.2% for ADHD-PI. Wey-
andt, Linterman, and Rice (1995) also reported
a study of college students in which 4% re-
ported significantly elevated symptoms on an
adult rating scale using DSM-III-R items. Al-
though none of these studies of college students
required that subjects meet symptom thresh-
olds for childhood symptoms (assessed by re-
call of the subjects), as did the Murphy and
Barkley (1996b) study, the estimates of both
overall and subtype prevalence across these
studies are strikingly similar. It should be kept
in mind, however, that no criterion of impair-
ment was imposed in any of these studies. In
studies of children, when this is done, preva-
lence can drop considerably.

Factors Affecting Prevalence

Szatmari (1992; Szatmari et al., 1989) found
that the prevalence of ADHD in a large sample
of children from Ontario, Canada also varied
as a function of age, male gender, chronic
health problems, family dysfunction, low so-
cioeconomic status (SES), presence of a devel-
opmental impairment, and urban living. More
recently, Boyle and Lipman (2002) also found
that family and neighborhood factors (in that
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order) affected rates of disorder in Ontario.
Others found similar conditions associated
with the risk for ADHD (Velez et al., 1989).
Important, however, was the additional finding
in the Szatmari et al. (1989) study that when
comorbidity with other disorders (especially
ODD and CD) was statistically controlled for
in the analyses, gender, family dysfunction, and
low SES were no longer significantly associated
with occurrence of the disorder. Health prob-
lems, developmental impairment, young age,
and urban living remained significantly associ-
ated with the occurrence of the disorder.

As already discussed above, apart from the
source of information (parent, teacher, child
self-reports), the DSM or ICD version being
used, and the country in which the study is con-
ducted, age and sex are clearly factors in the
prevalence of ADHD: Rates decline from the
elementary grade years to adolescence, and
percentages are three to seven times greater
among males than among females. As noted
previously in the discussion of the DSM crite-
ria, the declining prevalence of ADHD with age
may be partly an artifact of the DSM items’ be-
ing chiefly applicable to young children. These
items may reflect the underlying constructs of
ADHD very well at younger ages, but may be
increasingly less applicable to ever older age
groups. This could create a situation where in-
dividuals remain impaired in the constructs
comprising ADHD as they mature while out-
growing the symptom lists for the disorder, re-
sulting in an illusory decline in prevalence, as
was noted in the earlier example of mental re-
tardation. Until more age-appropriate symp-
toms are studied for adolescent and adult pop-
ulations, this issue remains unresolved.

Few studies have examined the relation of
ADHD to SES, and those that have are not es-
pecially consistent. Lambert et al. (1978) found
only slight differences in the prevalence of hy-
peractivity across SES when a child’s parent,
teacher, and physician all agreed on the diagno-
sis. However, SES differences in prevalence did
arise when only two of these three sources had
to agree, with there generally being more chil-
dren with ADHD from lower- than higher-SES
backgrounds. For instance, when parent and
teacher agreement (but not physician) was re-
quired, 18% of children identified as hyperac-
tive were of high, 36% of middle, and 45% of
low SES. When only teachers’ opinion was
used, the percentages were 17%, 41%, and
41%, respectively. Likewise, Trites (1979)

found the prevalence of hyperactivity, as de-
fined by a threshold on a teacher rating scale,
to vary as a function of neighborhood and SES.
More recently, Boyle and Lipman (2002) also
found that SES had a low but significant in-
verse relationship with rates of hyperactivity in
a Canadian sample. Being male, coming from a
single-parent family, coming from a smaller
family with fewer children, and being in a
disadvantaged neighborhood all significantly
increased the likelihood of hyperactivity. As
noted earlier, Szatmari (1992) found in his
review that rates of ADHD tended to in-
crease with lower SES as well. However, his
own study (Szatmari et al., 1989) found that
psychosocial variables, such as low SES, were
no longer associated with rates of ADHD when
other comorbid conditions, such as CD, were
controlled. For now, it is clear that ADHD oc-
curs across all SES levels. When differences in
prevalence rates are found across SES levels,
they may be artifacts of the source used to de-
fine the disorder or of the comorbidity of
ADHD with other disorders known to be re-
lated to SES, such as aggression and CD. Cer-
tainly, no one has made the argument that the
nature or qualitative aspects of ADHD differ
across SES levels.

The Problem of Agreement
among Caregivers

The prevalence of ADHD appears to differ sig-
nificantly as a function of how many people
must agree on the diagnosis. The study by
Lambert et al. (1978) on this issue is the one
most often cited. In this study, parents, teach-
ers, and physicians of 5,000 children in elemen-
tary school were asked to identify the children
they considered to be hyperactive. Approxi-
mately 5% of these children were defined as
hyperactive when the opinion of only one of
these caregivers (parent, teacher, physician)
was required—a prevalence figure close to the
average figure reported by the 22 studies in
Table 2.2. However, this prevalence figure
dropped to about 1% in the Lambert et al.
study when agreement among all three sources
was required. This finding should hardly be
surprising, considering that no effort was made
to provide these “social definers” with any cri-
teria for making their judgments or any train-
ing in the actual symptoms believed to consti-
tute this disorder. Research routinely finds
agreements between people to be low to mod-
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est when they are judging the behavior of an-
other, unless more specific and operational def-
initions of the behavior being judged and
training in the application of the definitions are
provided.

It is well established, for instance, that par-
ent and teacher ratings of many different types
of child behavioral problems are likely to have
interrater agreement coefficients of less than
.50 (Achenbach et al., 1987). Even fathers and
mothers may have agreements of little more
than .60 to .70. Certainly, the fact that children
behave differently in different situations and
with different adults can be a major factor con-
tributing to this lack of agreement. The often
subjective judgments required in determining
whether a child’s behavior occurs “often” or is
“deviant” can be another. Undoubtedly, the
fleeting or ephemeral nature of behavior, as
well as the constant stream of children’s new
behaviors or actions, can create further confu-
sion as to which of these actions should be con-
sidered in the judgment. Finally, the use of
adult opinions to determine a diagnosis of hy-
peractivity/ADHD in a child will always be
somewhat confounded by the characteristics
and mental status of the adult informant, in ad-
dition to the child’s actual behavior. As dis-
cussed in more detail in Chapter 8 (this vol-
ume) on behavior rating scales, psychological
distress, depression, family discord, and social
biases can affect the judgments adults make
about children, and can therefore add to the
lack of agreement among adults about the pres-
ence and degree of a child’s ADHD. Hence the
lack of agreement across caregivers, and the
variations in the prevalence of ADHD that may
arise as a result of it, are hardly indictments of
the concept of ADHD as a disorder; they apply
to many other types of human behavior and
virtually all mental disorders.

Gender Differences in Prevalence

The prevalence of ADHD is also known to vary
significantly as a function of gender of the chil-
dren being studied, as has already been well
documented above. The proportion of males
versus females manifesting the disorder varies
considerably across studies, from 2:1 to 10:1
(Ross & Ross, 1982), with an average of 6:1
most often cited for clinic-referred samples of
children. However, epidemiological studies, as
shown in Table 2.2, find the proportion rang-
ing from 2.5:1 to 5.1:1, with an average of ap-

proximately 3.4:1 among non-clinic-referred
children. The considerably higher rate of males
in clinic-referred samples of children than in
community surveys seems to be due to referral
bias. Males are more likely than females to ex-
hibit aggressive and antisocial behavior, and
such behavior is more likely to get a child re-
ferred to a psychiatric center for treatment.
Hence more males than females with ADHD
will be referred to such centers. In support of
this explanation are the findings (1) that ag-
gression occurs far more frequently in clinic-
referred children with ADHD than in those
identified through epidemiological sampling
(community surveys); (2) that hyperactive girls
identified in community surveys are often less
aggressive than hyperactive boys (see “Gender
Differences in the Nature of ADHD,” below);
but (3) that girls who are seen in psychiatric
clinics are likely to be as aggressive as boys
with ADHD (Befera & Barkley, 1984; Breen &
Barkley, 1988; Gaub & Carlson, 1997). Even
so, males remain more likely to manifest
ADHD than girls even in community-based
samples, suggesting that there may be some
gender-linked mechanism involved in the ex-
pression of the disorder.

GENDER DIFFERENCES IN THE NATURE
OF ADHD

As already noted, boys are three times more
likely to have ADHD than girls, and five to
nine times more likely than girls to be seen with
ADHD among clinic-referred children. Given
these differences in prevalence, one might won-
der whether there are differences in the ex-
pression of the disorder or its related features
between boys and girls. One study (Brown,
Abramowitz, Dadan-Swain, Eckstrand, &
Dulcan, 1989) evaluated a sample of clinic-re-
ferred children diagnosed as having ADHD.
They found that girls (z = 18) were more so-
cially withdrawn and had more internalizing
symptoms (anxiety, depression) than did boys
(n = 38). Studies of school-identified hyperac-
tive children tended to find that girls were
rated as having fewer behavioral and conduct
problems (e.g., aggressiveness) than boys, but
usually were not different on any laboratory
measures of their symptoms (deHaas, 1986;
deHaas & Young, 1984; Pascaulvaca, Wolf,
Healey, Tweedy, & Halperin, 1988). In con-
trast, two early studies using children referred
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to pediatric learning and developmental dis-
ability clinics suggested that hyperactive girls
had lower Verbal 1Q scores, were more likely to
have language disabilities, had a greater preva-
lence of problems with mood and enuresis, and
had a lower prevalence of conduct problems
(Berry, Shaywitz, & Shaywitz, 1985). These
studies may have been biased toward finding
greater cognitive and developmental problems
in their samples because of the source of refer-
rals (clinics for those with learning disorders).
Subsequent studies that used referrals to psy-
chology or psychiatry clinics found virtually no
differences between boys and girls with ADHD
on measures of intelligence, academic achieve-
ment, peer relations, emotional problems, or
behavioral disorders (Breen, 1989; Horn, Wag-
ner, & lalongo, 1989; McGee, Williams, &
Silva, 1987; Sharp et al., 1997). The exception
to this was the report by Taylor (1986, pp.
141-143) that girls referred to a child psychia-
try service at Maudsley Hospital in London
had a greater degree of intellectual deficits than
boys, but were otherwise equivalent in the on-
set and severity of their hyperactive symptoms.
Sharp et al. (1997) also found girls with ADHD
to be more impaired in reading ability.

But individual studies can vary considerably,
depending on the source of the samples (clinic
or community), the source of information (par-
ent, teacher, clinician, tests), and other sample
characteristics (age, SES, etc.). Combining re-
sults across studies via meta-analysis is a better
way of ascertaining what we may know about
gender differences. Gaub and Carlson (1997)
conducted a meta-analysis of past research on
gender differences in samples of children with
ADHD. They concluded that there were no
gender differences in levels of impulsiveness,
academic performance, social functioning, fine
motor control, or family factors (e.g., parental
education level or parental depression). Girls
were found to be more impaired in their intelli-
gence, less hyperactive, and less likely to dem-
onstrate other externalizing symptoms (i.e.,
aggression, defiance, and conduct problems).
These gender differences appeared to be related
to whether the samples under investigation
were derived from clinical or community-based
samples. Within clinical samples, there were
likely to be few gender differences apparent,
but in community-derived samples, girls were
likely to be less aggressive and to show less in-
ternalizing symptoms than boys. Many of the
same findings were reported later in a study of

127 mostly clinic-referred children with
ADHD (Hartung et al., 2002). The large Multi-
modal Treatment Study of ADHD (MTA; n =
498) likewise found that girls with ADHD re-
ceived lower ratings on core symptoms and
made fewer errors on CPTs than did boys with
ADHD (Newcorn et al., 2001).

Gershon (2002) conducted a later meta-
analysis of these same studies and additional
ones published since the Gaub and Carlson
(1997) paper. He also found that girls with
ADHD had lower ratings of hyperactive, inat-
tentive, and impulsive symptoms; had lower
levels of other externalizing behaviors (aggres-
sion, delinquency); and experienced greater in-
tellectual impairment—all in agreement with
the Gaub and Carlson review. The Gershon
review, however, also found that girls with
ADHD manifested more internalizing symp-
toms (anxiety, depression, etc.) than did boys
with ADHD, in contrast to the earlier meta-
analysis by Gaub and Carlson (1997) and the
two large studies by Hartung et al. (2002)
and Newcorn et al. (2001). The studies by
Biederman and colleagues (see below) did not
find this to be the case, however, leaving open
to question this aspect of Gershon’s findings.

Problematic in these reviews is the fact that
many of the studies they incorporated used
very small samples of girls. In a study of gender
differences in children with ADHD that em-
ployed a larger sample of girls, Biederman
(1997) and colleagues (Faraone, 1997; Milbe-
rger, 1997) compared 130 girls with ADHD
(ages 6-17) with 120 nondisabled control girls.
In terms of their risk for comorbid psychiat-
ric disorders, the girls with ADHD showed
elevated rates of Major Depressive Disorder
(17%), anxiety disorders (32%), and Bipolar I
Disorder (10%), comparable to those found in
past studies of boys by these same investiga-
tors. The only findings that differed from their
earlier studies of boys were the rates of ODD
and CD, which were found to be about half the
rates found in boys with ADHD. Approxi-
mately 33% of the girls with ADHD had ODD,
and 10% had CD. Although these girls with
ADHD had somewhat lower intelligence, read-
ing, and math scores than the control girls, they
still fell within the average range on these mea-
sures and were comparable in this respect to
boys with ADHD studied by this same research
team. The same findings held true for the types
of services these girls required, such as tutoring
for school, special education, counseling, and
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medication treatment—all of which were ele-
vated above those for the control girls, but
were in the same range of frequency as those
for the boys with ADHD. The levels of psychi-
atric disorders among the relatives and specifi-
cally the siblings of the girls with ADHD were
likewise similar to those seen in boys with
ADHD (Mick, 1997). Interestingly, the risks of
comorbid disorders to siblings were entirely
mediated by whether or not the siblings also
had ADHD. Thus it would seem that the most
reliable difference between girls and boys with
ADHD is the lowered risk of girls for ODD and
CD relative to boys.

A subsequent study by Biederman et al.
(2002) evaluated 140 boys and 140 girls with
ADHD, and compared them to each other and
to 120 boys and 122 girls without ADHD.
Girls were more likely to have ADHD-PI; were
less likely to have learning disabilities; were less
likely to manifest problems in school or in their
spare time; and were less at risk for Major De-
pressive Disorder, CD, and ODD than were
boys with ADHD. Again, the girls had slightly
but significantly lower IQ scores than the boys
with ADHD, but both sexes fell within the av-
erage range in their scores. Boys with ADHD
were also more likely to have substance use
disorders. Both of the studies by Biederman
and colleagues thus appear to disagree with
Gershon’s (2002) conclusion that girls with
ADHD may be more at risk for depression and
anxiety disorders.

Slight differences have been found in moth-
ers’ treatment of boys with ADHD compared
to girls with ADHD. Specifically, boys received
greater praise and direction from their moth-
ers, but boys were less compliant than girls
with their mothers’ commands (Barkley,
1989b; Befera & Barkley, 1984). No gender
differences were noted in the effects of stimu-
lant medication on these interactions (Barkley,
1989b) or in the clinical response of girls to
stimulants more generally (Pelham, Walker,
Sturgis, & Hoza, 1989; Sharp et al., 1997).

A study of a large sample of girls and boys
with ADHD examined their classroom behav-
ior relative to control girls and boys in the large
MTA (see Chapter 20). There were numerous
differences between the children with ADHD
and the control children, as would be expected,
but only a few that distinguished girls with
ADHD from boys with ADHD. Girls with
ADHD engaged in less rule breaking, less social
interference, less gross motor activity, and

lower levels of externalizing behavior than
boys with ADHD (Abikoff et al., 2002).

Blachman and Hinshaw (2002) evaluated the
social status of girls with and without ADHD in
a 5-week summer camp program. The girls with
ADHD had fewer mutual friends and were more
likely to be friendless. They also had higher lev-
els of conflict and relational aggression than did
comparison girls and were less able to sustain re-
lationships over time. More recently, Zalecki
and Hinshaw (2004) further studied the social
relationships of girls with ADHD (93 with
ADHD-C and 47 with ADHD-PI) compared to
control girls (88) in a similar summer camp envi-
ronment. Girls with ADHD-C manifested signif-
icantly higher rates of relational and overt ag-
gression than did girls with ADHD-PIL, but even
the latter girls showed more such aggression
than did control girls. Peer relationships among
the girls with ADHD were a function of their lev-
els of both overt and relational aggression,
though the former was a more powerful predic-
tor than the latter. In sum, these two large-sam-
ple studies of girls with ADHD indicate signifi-
cant problems in their social relationships—
specifically, higher rates of overt aggression (as
seen in boys with ADHD), but also more covert
relational aggression.

KEY CLINICAL POINTS

v The primary symptoms of ADHD are in the
realms of (1) behavioral disinhibition (im-
pulsivity), and associated hyperactivity, and
(2) inattention. These are well documented
in research using parent and teacher reports,
direct observations, and psychological tests
of these behavioral domains.

v/ Individuals with the recently developed sub-
type of Predominantly Inattentive ADHD
(ADHD-PI), which is discussed further in
Chapter 3, are a heterogeneous group. A
subset of these individuals manifest sluggish
cognitive tempo (SCT) and may represent a
qualitatively distinct group.

v The diagnostic criteria set forth in DSM-IV
(-TR) for ADHD have been reviewed, and
their many merits have been discussed.

Nevertheless, a number of areas for im-
provement in these criteria have been dis-
cussed, and clinicians should heed these ar-
eas in an effort to make clinical diagnosis
more rigorous until DSM-V is created.
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v/ Evidence suggests that ADHD clearly quali-
fies as a mental disorder under the condi-
tions specified by Wakefield (1997), in that
it comprises a dysfunction in a cognitive
evolutionary adaptation that leads to harm
for the individual.

v’ ADHD can be considered a clinical syn-
drome based on the covariation among its
symptoms, its distinction from other mental
disorders in these regards, and its relatively
chronic course.

v/ ADHD symptoms also may be affected by
situational factors, such as time of day, fa-
tigue, motivational factors (availability and
timing of consequences), supervision, gen-
der of parent, and others.

A review of prevalence research suggests
that the prevalence of the disorder is ap-
proximately 3.8% in U.S. studies using ear-
lier versions of the DSM, and nearly double
this (7.4%) in studies using DSM-IV. This
rise in prevalence may result from the in-
clusion of two new subtypes (ADHD-PI
and ADHD-PHI) not recognized in earlier
DSMs. Similar prevalence estimates were
found in Canada (Québec), New Zealand,
Germany, and Brazil for comparable ver-
sions of the DSM.

‘/ADHD may occur more often in some sub-
groups of U.S. society (military dependents,
Puerto Ricans) and in some other countries
(China, India), while occurring less often in
other countries (The Netherlands).

v/ ADHD occurs in boys approximately three
times as often as in girls in community sam-
ples, and five to nine times more often in
clinical samples.

v Studies suggest that girls and boys with
ADHD are quite similar in their present-
ing symptoms, but that girls may manifest
somewhat lower symptom levels and are
considerably less likely to manifest aggres-
sive behavior (though they will do so more
often than control girls; this is true for both
overt and relational aggression). Girls with
ADHD may have a lower risk of ODD, CD,
externalizing problems more generally, and
possibly depression than boys with the dis-
order, but the girls may have somewhat
lower levels of intelligence.

v ADHD s a valid mental disorder that is
found universally across countries and that
can be differentiated in its major symptoms

both from the absence of disability and from
other psychiatric disorders.
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CHAPTER

Associated Cognitive,

and Health Problems

RUSSELL A. BARKLEY

Besides their primary problems with inat-
tention, impulsivity, and overactivity, children
with Attention-Deficit/Hyperactivity Disorder
(ADHD) may have a variety of other difficul-
ties. Such children have a higher likelihood of
having other cognitive, developmental, aca-
demic, and even medical or health-related diffi-
culties. Not all children with ADHD display all
these problems, but as a group they display
them to a degree that is greater than expected
in typical children. Because these difficulties
are not considered to be the core or essence of
the disorder, they are discussed here as associ-
ated features. They are not diagnostic of the
disorder when present, nor do they rule out the
diagnosis when absent. This chapter describes
these frequently coexisting problems. Chapter
4 reviews the psychiatric disorders often associ-
ated with ADHD in children, along with their
social difficulties; Chapter 6 describes these
disorders in adults with ADHD.

INTELLECTUAL DEVELOPMENT

There is no longer any doubt that children with
ADHD display lower levels of intellectual per-
formance than either nondisabled children or
their own siblings do (Frazier, Demaree, &
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Youngstrom, 2004). The effect size difference
between children with ADHD and nondisabled
children averages 0.61 standard deviation (SD)
(Frazier et al., 2004), for an average deficit of 9
points (range of 7-15 points) on standardized
intelligence tests (Barkley, Karlsson, & Pollard,
1985; Faraone et al., 1993; Fischer, Barkley,
Fletcher, & Smallish, 1990; Mariani & Barkley,
1997; McGee, Williams, & Feehan, 1992;
McGee, Williams, Moffitt, & Anderson, 1989;
Moffitt, 1990; Prior, Leonard, & Wood, 1983;
Stewart, Pitts, Craig, & Dieruf, 1966; Tarver-
Behring, Barkley, & Karlsson, 1985; Werry,
Elkind, & Reeves, 1987). The effect size differ-
ence between adults with ADHD and control
adults is somewhat smaller (an average of 0.39
SD, or 6 points) but still significant (Hervey,
Epstein, & Curry, 2004). Some have sug-
gested that the lower intelligence scores in the
groups with ADHD could be related to coexist-
ing learning disabilities (LDs) and not to the
ADHD per se (Bohline, 1985). However, in a
study of children with ADHD and children
with LDs in our clinic, the children with LDs
but not ADHD actually had IQ estimates even
lower than those found in the group with both
types of disorders, whose IQ estimates were
still lower than those of the nondisabled con-
trol group (Barkley, DuPaul, & McMurray,



1990). Despite this mild deficit in intelligence,
children with ADHD are likely to represent the
entire spectrum of intellectual development:
Some are gifted, while others have low intelli-
gence, learn slowly, or have mild intellectual re-
tardation.

As discussed in Chapter 7, the impairment in
behavioral inhibition and in the executive func-
tions seen in children with ADHD could be ex-
pected to result in a small but significant and
negative relationship between ADHD and IQ.
This is because IQ is related to the execu-
tive functions of working memory, internalized
speech, and the eventual development of verbal
thought, all of which are deficient in children
with ADHD (see below) and in adults with
ADHD (Hervey et al., 2004). Such cognitive def-
icits, among others, could partly explain the dec-
rement in IQ evident in ADHD. Studies using
both nondisabled samples (Hinshaw, Morrison,
Carte, & Cornsweet, 1987; McGee, Williams,
& Silva, 1984) and samples with behavioral
problems (Sonuga-Barke, Lamparelli, Steven-
son, Thompson, & Henry, 1994) found signifi-
cant negative associations between degree of
rated hyperactive—impulsive behavior and mea-
sures of intelligence. In contrast, associations be-
tween ratings of conduct problems and intelli-
gence in children are often much smaller or even
nonsignificant, particularly when hyperactive—
impulsive behavior is partialed out of the rela-
tionship (Hinshaw et al., 1987; Lynam, Moffitt,
& Stouthamer-Loeber, 1993; Sonuga-Barke et
al., 1994). Such findings suggest that the rela-
tionship between 1Q and disruptive behavior in
children is relatively specific to the hyperactive—
impulsive element of the disruptive behavior (see
Hinshaw, 1992, for a review).

Differences in IQ have also been found be-
tween hyperactive boys and their nondisabled
siblings (Halperin & Gittelman, 1982; Tarver-
Behring et al., 1985; Welner, Welner, Stew-
art, Palkes, & Wish, 1977), suggesting that
impulsive-hyperactive behavior generally, and
ADHD specifically, has an inherent association
with diminished 1Q (Halperin & Gittelman,
1982; Hinshaw, 1992; McGee et al., 1992;
Sonuga-Barke et al., 1994; Werry et al., 1987).
This small but significant relationship implies
that between 3% and 10% of the variance in
IQ may be a function of symptoms of ADHD
(hyperactive—impulsive behavior). It also im-
plies that when differences in 1Q between a
group with ADHD and a control group are
found in a study, they should not be statistically
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controlled for in the analyses, as this may re-
move some of the variation in the measures
under study that is due to ADHD itself.

ADAPTIVE FUNCTIONING

“Adaptive functioning” refers to the “perfor-
mance of the daily activities required for per-
sonal and social sufficiency” (Sparrow, Balla, &
Cicchetti, 1984). It represents a child’s actual
performance of the typical demands of daily liv-
ing in natural home and community settings.
These often include self-help skills (i.e., dresses,
bathes, and feeds self, etc.); independence (i.e.,
functions well about the home, yard, or com-
munity without supervision, respects property,
etc.); self-knowledge (i.e., is aware of one’s own
body and its parts, age, address, phone number,
and other aspects of personal identity); motor
skills (i.e., sits up, walks, balances, runs, but-
tons, zips, cuts with scissors, uses eating and
writing utensils, etc.); social knowledge (e.g.,
recognizes and uses time and monetary units,
knows major community resources such as po-
lice and fire departments, etc.); and language/
communication skills with others (i.e., identifies
objects, obeys two-step commands, communi-
cates using complete sentences, counts to 100,
introduces self to others, etc.).

Several studies have consistently docu-
mented diminished overall adaptive function-
ing in children with ADHD relative to non-
disabled or other control groups of children
(Barkley, Fischer, Edelbrock, & Smallish, 1990;
Greene et al., 1996; Roizen, Blondis, Irwin, &
Stein, 1994; Stein, Szumowski, Blondis, &
Roizen, 1995). These studies find that children
with ADHD often function in the low-average
to borderline range of adaptive functioning,
despite having generally average intelligence.
And although children with other psychiat-
ric and developmental disorders often demon-
strate low adaptive functioning, the discrep-
ancy between adaptive functioning and 1Q is
often greater in children with ADHD than in
these other groups (Stein et al., 1995). This dis-
crepancy suggests that, apart from the lower
levels of intelligence that may be associated
with ADHD (see above), ADHD takes a spe-
cific toll on adaptive functioning.

For instance, Roizen et al. (1994) found that
the deficits in adaptive functioning in children
with ADHD were substantially below the chil-
dren’s levels of tested intelligence, often by as
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much as 1.5-2 SDs. In contrast, nondisabled
children may show only a small disparity (aver-
aging approximately 3 standard score points)
between intelligence or general cognitive ability
and daily adaptive functioning (Sparrow et al.,
1984). Roizen et al. (1994) found that such dis-
parities were not significantly affected by the
presence of either comorbid LDs or other dis-
ruptive behavior disorders, but did increase as
a function of age. The authors speculated that
this disparity may actually be useful as a
marker of functional impairment in children
with ADHD. Such a disparity probably reflects
a discrepancy between knowing and doing, or
ability and performance, given that measures
of adaptive behavior assess children’s actual
and typical performance in daily life situations
rather than their factual knowledge or cogni-
tive abilities.

To further evaluate this type of disparity as a
marker of impairment in ADHD, Stein et al.
(1995) computed the degree of disparity be-
tween measured intelligence and adaptive func-
tioning, as assessed by the Vineland Adaptive
Behavior Scales, in three groups of clinic-re-
ferred children: those with ADHD, those with
Attention Deficit Disorder without Hyperactiv-
ity (ADD-H), and those with a pervasive devel-
opmental disorder (PDD) or mental retarda-
tion (MR). After controlling for degree of
externalizing behaviors (symptoms of Opposi-
tional Defiant Disorder [ODD] and Conduct
Disorder [CD], ODD/CD), the authors found
that both the children with ADHD and those
with ADD-H demonstrated significantly lower
adaptive functioning relative to their intelli-
gence than did the group with PDD/MR in two
of the three domains of adaptive functioning
assessed by the Vineland: communication and
daily living. No significant difference was
found among the groups in their disparity be-
tween 1Q and the socialization domain of
adaptive functioning, once ODD/CD symp-
toms were statistically covaried; this finding
implies that the presence of ODD/CD symp-
toms may be necessary to create disparity in
that specific domain of adaptive functioning.
The general level of adaptive functioning in the
children with PDD/MR, like that of nondis-
abled children, was observed to be relatively
consistent with their level of intelligence. Yet
this was not the case for the children with
ADHD/ADD-H, for whom significant adap-
tive disability, or disparity between 1Q and
adaptive functioning, was substantial.

A separate study compared adolescents with
ADHD with and without ODD/CD to those
with only ODD/CD and to a nondisabled con-
trol group on the Vineland Adaptive Behavior
Inventory (Clark, Prior, & Kinsella, 2002).
Poorer adaptive communication skills were
specifically associated with ADHD relative to
ODD/CD and no disability. As in the Stein et
al. (19935) study, poor socialization was associ-
ated with both ADHD and ODD/CD again im-
plying that it is mainly the association of ODD/
CD with ADHD that results in much of the def-
icit in this domain of adaptive functioning.
This study extends the findings of poor adap-
tive functioning in childhood ADHD to ADHD
in adolescence. It also demonstrated that defi-
cits in executive functioning, to be discussed
later, were associated with deficits in adaptive
functioning. This suggests that, as with the dec-
rements in intelligence discussed above, deficits
in executive functions may partially or wholly
explain (or contribute to) the deficits found in
adaptive functioning in ADHD.

Taking the concept of adaptive disability in-
troduced by Stein et al. (1995) a step further,
Greene et al. (1996) developed a psychometric
formula for determining the presence of a sig-
nificant 1Q-functioning disparity, which was
borrowed from the literature on definitions of
LDs (Reynolds, 1984). However, instead of us-
ing an adaptive functioning measure, Greene et
al. used one of social functioning (the Social
Adjustment Inventory for Children and Ado-
lescents). This measure of social functioning is
not identical to a measure of adaptive function-
ing, concentrating as it does primarily on social
skills and peer relations, though it may overlap
somewhat with the socialization domain of
measures like the Vineland. Based on the corre-
lation of 1Q with their social functioning mea-
sure, Greene et al. used intelligence scores to
generate expected social functioning scores for
children in their study. They then employed a
threshold of 1.65 or greater on a standardized
discrepancy score between observed and ex-
pected scores on the social functioning measure
to define subjects with ADHD as having a so-
cial disability. The subjects with both ADHD
and social disability had significantly higher
rates of major depression, multiple anxiety dis-
orders, and CD than did the children with
ADHD but without social disability. The two
groups did not differ in rates of ADHD among
family members, but both differed substan-
tially from control children in this respect. The



group with both disabilities also had higher
ratings on most scales of the parent version of
the Child Behavior Checklist than did either
the children with ADHD only or the control
children, and this dually disabled group also
differed from the control children in greater
levels of impairment in family functioning.
Using this same definition of social disability in
a 4-year longitudinal study of children with
ADHD, Greene, Biederman, Faraone, Sienna,
and Garcia-Jetton (1997) found that social dis-
ability was strongly predictive of higher rates
of mood, anxiety, disruptive, and substance use
disorders at outcome.

Given the success of Greene et al. in using
an IQ-social functioning discrepancy formula
to identify social disability in children with
ADHD, Barkley, Shelton, et al. (2002) hypoth-
esized that this formula might be usefully ex-
trapolated to identifying children having adap-
tive disability as discussed by Roizen et al.
(1994) and later by Stein et al. (19935). In this
case, a measure of adaptive functioning would
be substituted into the Reynolds (1984) for-
mula for that of social functioning, so as to fur-
ther evaluate the utility of the adaptive disa-
bility concept. Children with high levels of
aggressive, hyperactive, impulsive, and inatten-
tive behavior (disruptive behavior, abbreviated
as DB in this study; 7 = 154) were identified at
kindergarten registration, along with a control
group of 47 children without DB. The children
with DB were further subdivided into those
who did (7 = 38) and did not (nz = 116) have
adaptive disability (DB = AD), based on dis-
crepancies between expected and actual adap-
tive functioning. Compared to children with
DB - AD, children with DB + AD had (1) more
CD; (2) greater inattention symptoms at home
and school; (3) greater aggression and thought
problems at home; (4) more social problems,
less academic competence, and poorer self-con-
trol at school; (5) more severe and pervasive
behavior problems across multiple home and
school settings; (6) worse math achievement
scores; and (7) poorer parental child manage-
ment practices. Thus the concept of adaptive
disability appears to have some utility as a
marker for more severe and pervasive impair-
ments in children with ADHD symptoms and
associated disruptive behavior.

These children were then followed for 3 years
and reevaluated. The children with DB + AD
had more symptoms of ADHD and CD, more
severe and pervasive behavior problems at
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home, more parent-rated externalizing and in-
ternalizing behaviors, and lower academic
competence and more behavioral problems at
school. Parents of these children also reported
greater parenting stress than did parents in the
other groups. A significant contribution of AD
to adverse outcomes in the group with DB re-
mained on some measures even after the inves-
tigators controlled for initial severity of DB.
AD also contributed significantly to CD symp-
toms at follow-up even after controls for initial
DB severity and initial CD symptoms. The re-
sults thus corroborated and extended the ear-
lier findings of the utility of adaptive disability
as a risk factor beyond that contributed by
the severity of ADHD or disruptive behavior
alone.

ACADEMIC PERFORMANCE

One area of tremendous difficulty for children
with ADHD is in their academic performance
(work productivity in the classroom) and
achievement (the difficulty level of the material
the children have mastered). Almost all clinic-
referred children with ADHD are doing poorly
at school; they are typically underperforming
relative to their known levels of ability as deter-
mined by intelligence and academic achieve-
ment tests. Such performance is believed to be
the result of their inattentive, impulsive, and
restless behavior in the classroom. Evidence
supporting this interpretation comes from nu-
merous studies that demonstrate significant
improvements in academic productivity and
sometimes accuracy when children with
ADHD are on stimulant medication (Barkley,
1977; Pelham, Bender, Caddell, Booth, &
Moorer, 1985; Rapport, DuPaul, Stoner, &
Jones, 1986; see Chapter 17, this volume).
Even so, children with ADHD are also likely to
show performances that are lower than their
classmates’ by as much as 10-30 standard
score points on various standardized achieve-
ment tests, including tests of reading, spelling,
math, and reading comprehension (Barkley,
DuPaul, & McMurray, 1990; Brock & Knapp,
1996; Cantwell & Satterfield, 1978; Casey,
Rourke, & Del Dotto, 1996; Dykman &
Ackerman, 1992; Fischer et al., 1990; Semrud-
Clikeman et al., 1992). These deficits may even
be present in preacademic skills among pre-
schoolers with ADHD (Mariani & Barkley,
1997).
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When research on a subject becomes as volu-
minous as that on academic achievement in
ADHD (especially when many studies have
used small sample sizes), it helps to combine
studies into a meta-analysis, as was recently
done by Frazier et al. (2004). Of 24 studies ex-
amining reading, a weighted mean effect size of
0.64 (95% confidence interval [CI] of 0.53-
0.75) was found reflecting the difference be-
tween ADHD and control groups as a propor-
tion of an SD; for spelling, 15 studies were
available, yielding a weighted mean effect size
of 0.87 (95% CI = 0.72-1.02); 21 studies ex-
amined arithmetic, resulting in a weighted
mean effect size of 0.89 (95% CI = 0.78-1.00).
Hence it is safe to conclude that ADHD is asso-
ciated with large decrements (effect sizes) in ac-
ademic achievement skills.

Rapport, Scanlan, and Denney (1999)
demonstrated that ADHD and its associated
decrements in intelligence are what account
for scholastic underachievement, rather than
the conduct problems that are often seen in
conjunction with ADHD. This finding repli-
cated an earlier and similar demonstration by
Fergusson and Horwood (19935).

Given these deficits in academic skills, it is
not surprising to find that as many as 56% of
children with ADHD may require academic tu-
toring, that approximately 30% may repeat a
grade in school, and that 30-40% may be
placed in one or more special education pro-
grams. As many as 46% may be suspended
from school, and 10-35% may drop out en-
tirely and fail to complete high school (Barkley,
DuPaul, & McMurray, 1990; Barkley, Fischer,
et al., 1990; Fischer, Barkley, Smallish, &
Fletcher, in press; Brown & Borden, 1986;
Faraone et al., 1993; Munir, Biederman, &
Knee, 1987; Stewart et al., 1966; Szatmari,
Offord, & Boyle, 1989; Weiss & Hechtman,
1993).

LEARNING DISABILITIES

At a certain point, deficits in academic achieve-
ment skills rise to the level of being considered
specific LDs. Little additional research on LDs
in children with ADHD has been conducted
since the preceding edition of this text. In view
of their deficits in academic achievement skills
noted above, it is not surprising that children
with ADHD are more likely than children
without it to have LDs (Safer & Allen, 1976).
An LD, however, is not simply failing to do

one’s work in school; it is typically defined as a
significant discrepancy between one’s intelli-
gence, or general mental abilities, and aca-
demic achievement in some area, such as read-
ing, math, spelling, handwriting, or language.
The prevalence rates of LDs can vary greatly as
a function of whether and how this significant
discrepancy between IQ and achievement is de-
fined.

Several different formulas can be applied to
define an LD. For a review of previous research
on LDs in children with ADHD using a vari-
ety of approaches, see the report by Semrud-
Clikeman et al. (1992). One such formula used
in past research with children having ADHD
(Lambert & Sandoval, 1980) compared scores
on intelligence tests with those on achievement
tests for reading and math. An LD is defined as
a significant discrepancy between these scores.
Such a discrepancy can be based on an absolute
amount (say, 20 points) or on the SD or error
of the tests (say, 15 points or 1 SD, where both
tests have a mean of 100 and SD of 15). A
problem with this IQ-achievement discrepancy
approach is that it tends to overestimate the
prevalence of LDs, especially in children who
are performing typically in school and those
who are intellectually above average or gifted.
For instance, when Dykman and Ackerman
(1992) defined a reading disorder as a discrep-
ancy between 1Q and achievement of only 10
points, as well as a standard score on the
reading test below 90, they found that 45%
had such a disorder. Likewise, when Semrud-
Clikeman et al. (1992) required only a 10-point
discrepancy between IQ and achievement,
38% of their children with ADHD could be
considered to have a reading disability and
55% a math disability (the rates for children
without ADHD were 8% and 33%, respec-
tively). Such children may be performing per-
fectly adequately in school and on achievement
tests, but, because of higher-than-average levels
of intelligence, they may have a significant dis-
crepancy between their 1Q and achievement
test scores (e.g., IQ = 130 whereas reading
standard score = 100). In an earlier edition of
this text (Barkley, 1990), I reported on the
prevalence of children with ADHD who had an
LD by this relatively simple criterion (15-point
IQ-achievement discrepancy), using the results
of one of my studies (Barkley, DuPaul, &
McMurray, 1990). The rates were 40% in
reading, nearly 60% in spelling, and nearly
60% in math. However, the rates in the control
group without ADHD were 20%, 38%, and



35%, respectively, who were defined as having
an LD. Clearly, this is not a rigorous approach
to defining an LD.

Using a somewhat larger discrepancy (20
points), Frick et al. (1991) estimated that 16%
of children with ADHD had a reading disabil-
ity, whereas 21% had a math disability. The
corresponding prevalences in their control
group without ADHD were 5% and 7%, re-
spectively. Likewise, when Semrud-Clikeman et
al. (1992) increased the required discrepancy to
20 points, 23% of the children with ADHD
could be considered to have a reading disability
and 30% a math disability, versus 2% and
22% of children without ADHD, respectively.

A second approach is to define an LD as a
score falling below 1.5 SDs from the mean on
an achievement test (7th percentile), regardless
of the child’s IQ. This approach makes more
sense, given the close association of IQ and ac-
ademic achievement, and is far less likely to di-
agnose typically performing children as having
an LD. But it may diagnose children with bor-
derline intellectual functioning or mild MR as
such, because their achievement test scores
would be consistent with their exceptionally
low 1Q scores and place them below this LD
cutoff point. Using this approach (Barkley,
1990), I found the following prevalence of LDs
in children with ADHD: 21% in reading, 26 %
in spelling, and over 28 % in math. For children
without ADHD, these rates were 0%, 2.9%,
and 2.9%, respectively. None of the children in
this particular study were in the borderline
range of IQ or lower (MR), and thus the rate of
misclassifying children with both ADHD and
such low IQ scores cannot be determined from
this study.

A more intricate approach to calculating a
discrepancy formula involves first converting
the standard scores on the IQ and achievement
tests to z scores, and then estimating the ex-
pected achievement score with a regression
equation that takes into consideration both the
correlation between the IQ and achievement
test and the standard error of estimate for the
achievement test. To have an LD, a child
must have a discrepancy that exceeds a z score
of =1.65 (the p < .05 confidence level). Using
this approach, Frick et al. (1991) reported a
prevalence of 13% for reading disability and
14% for math disability (23% for either).
Faraone et al. (1993) also used this approach to
defining an LD, and found that 18% of their
group with ADHD had a reading disability and
21% had a math disability.
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A different approach being used in research
is to combine several of the previously dis-
cussed methods. In this case, an LD is defined
as both a score below some level on an achieve-
ment test (say, 1.5 SDs, or 7th percentile) on an
achievement test, and a significant discrepancy
between IQ and achievement on that test (say,
1.5 SDs, or 15 points). Requiring that children
be at the 7th percentile on their achievement
test and have at least a 15-point discrepancy
between their IQ and achievement test resulted
in the following rates of LDs in my sample of
children with ADHD: 19% in reading, nearly
24% in spelling, and over 26% in math
(Barkley, 1990). The rates among the control
group were 0%, 0%, and nearly 3%, respec-
tively. Similarly, August and Garfinkel (1990)
defined an LD as a 15-point IQ-achievement
discrepancy and a standard score below 85 (1
SD), on a reading test and found that 39%
of their children with ADHD had a reading
disability. Using the same formula, Semrud-
Clikeman et al. (1992) found that 15% had a
reading disability and 33% had a math disabil-
ity (compared to none of the control group).
Again, using this same formula, Casey et al.
(1996) found that nearly 31% of children with
ADD + H had a reading disorder, 27% had a
spelling disorder, and nearly 13% had a math
disorder. When Frick et al. (1991) required
their children both to have a 20-point 1Q-
achievement discrepancy and to be below a
standard score of 1 SD below the mean (84) on
the achievement test, they found that 8% had a
reading disability and 12% had a math disabil-
ity (control group rates were 2% and 2%, re-
spectively).

In conclusion, if the more rigorous ap-
proaches to defining an LD are employed
(i.e., Frick et al’s regression equation or the
combined approach discussed previously), then
approximately 8-39% of children with ADHD
are likely to have a reading disability, 12-30%
to have a math disability, and 12-27% to have
a spelling disorder. It is worth noting here that
Frick et al. (1991) found similar rates of LDs in
a sample of children with CD, but this was en-
tirely due to the presence of comorbid ADHD
in those children. This finding underscores the
point made earlier by Hinshaw (1987, 1992)
that ADHD is more often associated with cog-
nitive and achievement deficits than CD is. It is
also consistent with Rapport et al.’s (1999)
demonstration (see above) that academic defi-
cits are a function of the severity of ADHD and
associated low 1Q, not of coexisting conduct
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problems. Where academic achievement is low
among children having ADHD and conduct
problems, then one can be confident that their
ADHD is what is contributing to this problem.
It also means that the possible presence of
ADHD needs to be evaluated in children diag-
nosed with CD, as it is more likely to account
for their academic and cognitive deficits than is
their diagnosis of CD.

An important clinical issue is whether the
presence of early learning difficulties or LDs can
lead to the development of ADHD or vice versa.
The available evidence has grown since the 1998
edition of this book, but is not substantial. When
the topic was initially reviewed by McGee and
Share (1988), the conclusion (albeit very tenta-
tive) was that longitudinal research did not indi-
cate that ADHD could lead to later LDs, but that
early learning difficulties might be associated
with a rise in ADHD symptoms over devel-
opment, even though this was not consis-
tently shown across the studies reviewed. In their
longitudinal study of children, Fergusson and
Horwood (1992) reached the opposite conclu-
sion, finding that early attention problems in-
creased the risk for later reading difficulties,
whereas reading difficulties did not increase the
later risk for attention problems. Rabiner, Coie,
and the Conduct Problems Prevention Research
Group (2000) evaluated 387 children followed
from kindergarten through fifth grade and
found the same result: Early attention problems
may be associated with concurrent and later
reading problems, but notvice versa. Velting and
Whitehurst (1997) found that it was specifically
inattention—hyperactivity in first grade that was
most closely associated with poorer reading
skills. Chadwick, Taylor, Hepinstall, and
Danckaerts (1999) followed four groups of chil-
dren ages 7-8 over a 9-year period. These groups
had hyperactivity, reading disability, both, or
neither. The results found no evidence that read-
ing disability led to hyperactivity at follow-up or
vice versa. Thus, whereas early inattention at
first grade may be predictive of lower reading
ability later on, early hyperactivity is not likely
to do so.

SPEECH AND LANGUAGE DEVELOPMENT

Although children with ADHD do not appear
to have a high rate of serious or general-
ized language delays, they are more likely to
have specific problems in their speech develop-

ment than children without ADHD are. Using
community-based samples, some studies have
found children with ADHD to be somewhat
more likely than typical children to have a de-
layed onset of talking in early childhood (6-
35% vs. 2-5.5%) (Hartsough & Lambert,
1985; Stewart et al., 1966; Szatmari et al.,
1989); other studies, using clinic-referred chil-
dren, have found no differences in the risk for
delayed speech development (Barkley, DuPaul,
& McMurray, 1990). However, whether
speech onset is delayed or not, studies do show
that children with ADHD are more likely to
have problems in expressive language than
in receptive language, with 10-54% having
speech problems compared to 2-25% of typi-
cal children (Barkley, DuPaul, & McMurray,
1990; Hartsough & Lambert, 1985; Munir et
al., 1987; Szatmari et al., 1989). A few studies,
however, have not found this relationship
(Humphries, Koltun, Malone, & Roberts,
1994) when evaluating children who had sim-
ply higher than normal levels of inattention.
Nevertheless, such inattentive children did
have more difficulties with the organization
and conversational pragmatics of their speech
than did children with LDs or no disabilities.

Conversely, up to 64% of children with
speech and language disorders are likely to
have a psychiatric disorder, with the most com-
mon one being ADHD (16-46%) (Baker &
Cantwell, 1987; Cohen et al., 1998). Given this
significant overlap between these two disor-
ders, it is essential to determine what deficits in
speech and language are attributable to which
of these disorders. Cohen et al. (2000) com-
pared children having ADHD with and with-
out language impairment (LI) to children hav-
ing other psychiatric disorders either with or
without LI. Children with LI showed the great-
est difficulties with language tasks, regardless
of comorbid diagnosis. Children with ADHD
but without LI mainly had difficulties with
story recall on these language measures. The
group with LI also demonstrated greater defi-
cits in several areas of academic achievement
(primarily reading decoding, reading compre-
hension, and spelling), but not in math. So did
children with ADHD but without LI, though
not to the degree shown by children with LI.
And the children with LI also showed signifi-
cant problems with working memory, whether
verbal, spatial, or combined, but not on other
executive function measures (mazes, inhibition,
motor control). The group with LI also had dif-



ficulties with visual-motor integration; yet so
did the children with ADHD, regardless of LI
status. The group with ADHD, regardless of LI
status, was more likely to have difficulties with
achievement and working memory tasks, but
was not as impaired as the group with LI
Children with both ADHD and LI showed the
greatest deficits but did not show a unique pro-
file. Instead, their deficits were what would be
expected from a combination of those deficits
associated with each disorder. It appears, then,
that ADHD is not associated with structural
problems with language, but with difficulties in
story recall and academic achievement. If LI
coexists with ADHD, even greater difficulties
in structural aspects of speech, language-based
academic achievement skills, and working
memory will be evident. ADHD is also associ-
ated with problems in the executive aspects of
story narratives (organization and cohesion in
story retelling) and probably with pragmatic
aspects of speech (Tannock & Schachar, 1996).

As already noted, children with ADHD
are likely to talk more than typical children,
especially during spontaneous conversation
(Barkley, Cunningham, & Karlsson, 1983;
Zentall, 1988). However, when confronted
with tasks in which they must organize and
generate speech in response to specific task de-
mands, they are likely to talk less; to be more
dysfluent (e.g., to use pauses, fillers such as
“uh,” “er,” and “um,” and misarticulations);
and to be less proficient in their organization of
speech (Hamlett, Pelligrini, & Conners, 1987;
Purvis & Tannock, 1997; Zentall, 1985). Be-
cause confrontational speech or explanatory
speech is more difficult and requires more care-
ful thought and organization than does sponta-
neous or descriptive speech, these speech diffi-
culties of children with ADHD suggest that
their problems are not so much in speech and
language per se as in the higher-order cognitive
processes involved in organizing and monitor-
ing thinking and behavior, known as “execu-
tive fucntions.”

Children with ADHD have been noted to
perform more poorly on tests of simple ver-
bal fluency (Carte, Nigg, & Hinshaw, 1996;
Grodzinsky & Diamond, 1992; Reader, Harris,
Schuerholz, & Denckla, 1994), although
others have not documented such differences
(Fischer et al., 1990; Loge, Staton, & Beatty,
1990; McGee et al., 1989; Weyandt & Willis,
1994). These tests evaluate the ability to gener-
ate a diversity of verbal responses (usually
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words) within a short time period (usually 1
minute), sometimes called “generativity.” The
discrepancy in findings across studies may per-
tain in part to the type of fluency test used in
the study. Tests in which children generate
words within semantic categories (Weyandt &
Willis, 1994), such as names for animals or
fruits, are easier and thus not as likely to dis-
criminate children with ADHD from control
children as those using more subtle organizing
cues, such as letters (Grodzinsky & Diamond,
1992; Reader et al., 1994). Age may also be a
factor, given that older children with ADHD
may have far fewer difficulties on such tests
than younger children with the disorder
(Grodzinsky & Diamond, 1992; Fischer et al.,
1990). Low statistical power due to small sam-
ples, and the use of nonclinical samples of
milder severity (Loge et al., 1990; McGee et al.,
1989), could also contribute to failures to find
differences between children with ADHD and
control groups in these studies. One recent
study did not find ADHD to be associated with
problems with either semantic or letter fluency,
though its sample of children with ADHD (n =
20) was also small (Hurks et al., 2004). How-
ever, it did find that those with ADHD exhib-
ited a greater lag in generating words during
the first 15 seconds of the task than was evi-
dent in children with other psychiatric disor-
ders or nondisabled control children. Another
recent study did find deficits in verbal fluency
on this same task (Geurts, Verte, Oosterlaan,
Roeyers, & Sergeant, 2004).

As noted earlier, the best means of evaluating
a large body of literature such as this, in which
many studies had small sample sizes and
yielded conflicting results, is to conduct a meta-
analysis. This was recently done by Frazier et
al. (2004) and included 13 studies of letter flu-
ency and 9 of category or semantic fluency. The
mean effect size for category fluency was not
significant (0.46), but it was for letter fluency
(0.54) allowing us to conclude that ADHD is
associated with such a deficit of moderate ef-
fect size. It appears, then, that simple word flu-
ency, particularly on tasks using letters as the
generative rule, may be diminished in children
with ADHD. This deficit may decline or even
dissipate with age, and may even result from or
at least be associated with a lag in initiating au-
tomated responding to such verbal tasks.

Another task of verbal fluency is the Hayling
Sentence Completion Test, which comprises
two parts. In Part A, subjects complete the
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missing word at the end of a sentence, the word
being highly suggested by the content of the
sentence. In Part B, subjects complete the sen-
tence with a word that is irrelevant or nonsen-
sical in the context of that sentence. Two scores
are obtained. The first is for thinking time and
is obtained by subtracting response latency
scores from Part A from those for Part B, re-
flecting the additional time it takes a person to
generate a novel word. The second score is an
error score across both parts. Clark, Prior, and
Kinsella (2000) found adolescents with ADHD
to perform more poorly on this task than did
control adolescents or those with ODD/CD,
implying that the deficit may be relatively spe-
cific to ADHD. Shallice et al. (2002) used a ju-
nior version of this test with younger children
with ADHD and also found significant differ-
ences from control children. Scores on the task
were also associated with level of adaptive
functioning in the adolescents (Clark et al.,
2002). Taken together with the results for letter
fluency tasks, the results are reasonably consis-
tent in showing a difficulty with verbal fluency
in ADHD.

The ability to rapidly name items, such as
objects, letters, numbers, or colors, was once
thought to be a function of attention and so
might be expected to be impaired in children
with ADHD. Studies to date, however, have
found this deficit to be primarily associated
with reading disorders and not with ADHD
(Felton, Wood, Brown, Campbell, & Harter
1987; Semrud-Clikeman, Guy, Griffin, &
Hynd, 2000). Rucklidge and Tannock (2002),
however, did find that problems in rapid nam-
ing of objects were associated with ADHD,
whereas problems in rapid naming of colors
and numbers were related more to reading dis-
orders. Similarly, impaired perception of voice
and tone onset and of phonemes is entirely as-
sociated with reading disorders and not with
ADHD (Breier et al., 2001).

Studies of more complex language fluency
and discourse organization are much more
likely to reveal problems in children with
ADHD. As noted previously, children with
ADHD appear to produce less speech in re-
sponse to confrontational questioning than do
control children (Tannock, 1996; Tannock &
Schachar, 1996; Ludlow, Rapoport, Brown, &
Mikkelson, 1979). They are also less compe-
tent in verbal problem-solving tasks (Douglas,
1983; Hamlett et al., 1987); are less capable of
communicating task-essential information to

peers in cooperative tasks (Whalen, Henker,
Collins, McAuliffe, & Vaux, 1979); and pro-
duce less information and less organized infor-
mation in their story narratives (Tannock &
Schachar, 1996; Tannock, Purvis, & Schachar,
1992; Zentall, 1988) or in describing their
own strategies used during task performance
(Hamlett et al., 1987). When no goal or task is
specified, the verbal discourse of children with
ADHD does not appear to differ as much from
that of nondisabled children (Barkley et al.,
1983; Zentall, 1988).

Given that ADHD is associated with difficul-
ties in the organization, expression, and cohe-
sion of language, it is unclear to what ex-
tent such problems differ from those that are
known to be associated with thought disorders,
such as schizophrenia. Only one study has
examined this issue (Caplan, Guthrie, Tang,
Nuechterlein, & Asarnow, 2001). It compared
the speech samples of 115 children with
ADHD to 88 children with schizophrenia and
190 nondisabled children of comparable IQ
(ages 8-15 years). Both the children with
ADHD and those with schizophrenia showed
evidence of thought disorder relative to the
control group. The group with ADHD, how-
ever, showed a narrower range of less severe
thought disorder than did the group with
schizophrenia. Relative to the control children,
the group with ADHD used more illogical
thinking, fewer conjunctions, but more lexical
cohesion. Compared to the group with schizo-
phrenia, the group with ADHD had lower
scores on illogical thinking, greater referential
and lexical cohesion, and no loose associations.
Schizophrenia is therefore associated with
greater illogical thinking, less cohesion, and
greater loose associations than are seen in
ADHD, which is mainly associated with milder
difficulties with logical thinking. Both groups
had more significant thought disorder among
their younger members than among older chil-
dren, suggesting some potential improvement
in thinking difficulties with age. Interestingly,
evidence from this study showed that the think-
ing problems evident in the group with ADHD
were associated with problems with execu-
tive functioning (working memory), inatten-
tion, and IQ, whereas this was not the case in
the group with schizophrenia. It is therefore
possible that the thought disorder evident in
ADHD may be secondary to the difficulties
ADHD creates in executive functioning.

The relationship of ADHD to the language



processing problem known as central auditory
processing disorder (CAPD) is uncertain. Some
researchers imply that they may not be separate
disorders at all, given that teacher ratings of in-
attention in children with ADHD were signifi-
cantly related to several tests of auditory pro-
cessing (Gascon, Johnson, & Burd, 1986). The
problem here is largely though not entirely due
to problems in definition. CAPD has been gen-
erously defined as comprising deficits in the
processing of audible signals that cannot be as-
cribed to peripheral hearing sensitivity or intel-
lectual impairment—in essence, inattention in
the auditory domain. The nub of the issue is
that CAPD may involve distractibility and inat-
tentiveness, as well as difficulties with memory,
reading, spelling, and written language. As
Riccio, Hynd, Cohen, Hall, and Molt (1994)
note, it is this inclusion of inattention (albeit in
the auditory domain) in the conceptualization
of CAPD that is so problematic. It creates an
automatic overlap with ADHD symptoms, the
inattention of which is thought to be general-
ized or transmodal rather than limited to a sin-
gle sense modality (audition). Children with
ADHD often have difficulties with auditory
vigilance or attention (Gascon et al., 1986;
Keith & Engineer, 1991), and so they may au-
tomatically qualify for a diagnosis of CAPD on
that basis alone. Some (Moss & Sheiffe, 1994)
have more appropriately restricted the defini-
tion of CAPD to deficits in processing speech
and language specifically, which would greatly
assist with determining the degree of overlap
with ADHD and would be likely to restrict it. If
that is the case, then one would anticipate lit-
tle or no conceptual overlap between disor-
ders, given that (as noted above) difficulties
with speech perception, phoneme awareness,
and language processing generally are associ-
ated with LI and reading disorders, not with
ADHD.

To study the overlap of these disorders,
Riccio et al. (1994) studied children referred to
a speech and language clinic and to a neuropsy-
chology clinic who met diagnostic criteria for
CAPD. These criteria included evidence of
impairment on at least two of four auditory
processing tasks involving both speech and
nonspeech information. Of 30 children with
CAPD, 50% met criteria for a diagnosis of
ADHD according to the third revised edition
of the Diagnostic and Statistical Manual of
Mental Disorders (DSM-III-R; American Psy-
chiatric Association, 1987). The authors also
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utilized the older DSM-III criteria, which per-
mitted subtyping of the subjects into those
having ADD + H and ADD - H. In this case,
33.3% of the subjects had ADHD, half of
whom fell into each subtype. Although the
prevalence of ADHD among children referred
for and meeting diagnostic criteria for CAPD
was higher than that expected of a typical pop-
ulation (i.e., 3-5%), it is similar to the rate of
ADHD found among children referred to a
speech and language clinic and diagnosed with
such speech and language difficulties, up to
46% of whom have ADHD according to DSM-
III criteria (Baker & Cantwell, 1987; Cohen et
al., 2000). What is clear from this study is that
CAPD and ADHD are not identical disorders if
more rigorous definitions and criteria are used
to determine the presence of CAPD, apart from
merely clinical complaints of auditory inatten-
tiveness. It remains uncertain whether CAPD
should be considered a valid disorder apart
from other already well-documented language
disorders of children or whether it merely rep-
resents a more recent relabeling of those previ-
ously identified language disorders. It is inter-
esting to note that among children with ADHD
and evidence of CAPD, some researchers have
found that their auditory processing deficits
improve significantly with stimulant medica-
tion (Gascon et al., 1986; Keith & Engineer,
1991), suggesting that the inattention due to
ADHD may have been mainly involved in the
diagnosis of CAPD. Others have not found
such medication effects, however (Dalebout,
Nelson, Hleto, & Frentheway, 1991).

DEFICIENT RULE-GOVERNED BEHAVIOR

Although the idea is still not yet widely ac-
cepted, some investigators suggested since the
1980s that poor rule-governed behavior, or dif-
ficulties with adherence to rules and instruc-
tions, may also be a primary deficit or at least
an associated condition of ADHD in children
(American Psychiatric  Association, 1987,
1994; Barkley, 1981, 1989, 1990; Kendall &
Braswell, 1985). Care is taken here to exclude
poor compliance that may stem from sensory
handicaps (i.e., deafness); from impaired lan-
guage development; or from refusal to obey, as
in ODD. Rules and instructions, then, are hy-
pothesized not to influence or guide behavior
in children with ADHD as well as in typical
children.
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Rules are contingency-specifying stimuli;
they specify a relationship among an event, a
response, and the consequences likely to occur
for that response. Language provides a sub-
stantial number of such stimuli. Skinner (1953)
hypothesized that this influence of language
over behavior occurs in three stages: (1) the
control of behavior by the language of others;
(2) the progressive control of behavior by self-
directed and eventually private speech, as dis-
cussed earlier; and (3) the creation of new rules
by the individual, which comes about through
the use of self-directed questions (second-order
rules). Rule-governed behavior appears to pro-
vide a means of sustaining behavior across
large gaps in time among the units of a behav-
ioral contingency (event-response—outcome).
By formulating rules, the individual can con-
struct novel, complex (hierarchically orga-
nized), and prolonged behavioral chains. These
rules can then provide the template for creating
the appropriate sequences of behavioral chains,
guiding behavior toward the attainment of a
future goal (Cerutti, 1989; Hayes, 1989; Skin-
ner, 1969). By means of this process, the indi-
vidual’s behavior is no longer under the total
control of the immediate surrounding context.
Behavior is now shifted to control by internally
represented information (in this case, covert
verbal behavior [self-speech] and the rules it
generates).

Do children with ADHD manifest a delay in
rule-governed behavior or the ability to comply
with or complete verbal instructions? Available
evidence, though hardly definitive, is suggestive
of such a problem. Children with ADHD have
been observed to be less compliant with direc-
tions and commands given by their mothers
than are nondisabled children (see Danforth,
Barkley, & Stokes, 1991, for a review). The
problem seems most acute, however, in the sub-
group having ODD; this implies that although
ADHD interferes with compliance, much of the
difficulty in compliance may be attributable to
the willful defiance characteristic of ODD. In
addition, children with ADHD appear to be
less able to restrict their behavior in accordance
with experimenter instructions to do so during
lab playroom observations when rewarding ac-
tivities are available; the latter findings are
not always consistently obtained, however (see
Luk, 1985, for a review). What evidence there
is suggests that when rules compete with pre-
vailing reinforcement in a given situation, the
rule is less likely to control behavior. And stud-

ies discussed in Chapter 2 (this volume) have
found groups with ADHD to be much less able
to resist forbidden temptations than same-age
nondisabled peers. Such rule following seems
to be particularly difficult for children with
ADHD when the rules compete with rewards
available for committing rule violations (Hin-
shaw, Heller, & McHale, 1992; Hinshaw,
Simmel, & Heller, 1995). These results may in-
dicate problems with the manner in which rules
and instructions control behavior in children
with ADHD, especially if the rule conflicts with
rewards or other consequences that may be co-
occurring in the same context.

Further evidence consistent with a develop-
mental delay in rule-governed behavior comes
from studies showing that children with
ADHD are less adequate at problem solving
(Douglas, 1983; Hamlett et al., 1987; Tant &
Douglas, 1982), and are also less likely to use
organizational rules and strategies in their per-
formance of memory tasks (August, 1987;
Butterbaugh et al., 1989; Douglas & Benezra,
1990; Voelker, Carter, Sprague, Gdowski, &
Lachar, 1989). Problem solving and the discov-
ery of strategies may be direct functions of rule-
governed behavior and the self-questioning as-
sociated with it (Cerutti, 1989).

Hayes (1989) has set forth a number of
features that would characterize rule-gov-
erned behavior. The features can be consid-
ered predictions about the types of deficien-
cies that may be evident in children with
ADHD, if their behavior, is indeed less rule-
governed. Some evidence does seem to exist
for these predicted deficiencies in children
with ADHD:

1. These children demonstrate significantly
greater variability in patterns of responding
to laboratory tasks, such as reaction time or
continuous-performance tests (CPTs) (for
reviews, see Frazier et al., 2004; Corkum &
Siegel, 1993; Douglas, 1983; and Douglas
& Peters, 1978; see also van der Meere &
Sergeant, 1988a, 1988b; Zahn, Krusei, &
Rapoport, 1991).

2. They perform better under conditions of
immediate versus delayed rewards (Neef,
Bicard, & Endo, 2001; for reviews of evi-
dence for this item through item 35, see
Barkley, 1989; Douglas, 1983; Haenlein
& Caul, 1987; Sagvolden, Wultz, Moser,
Moser, & Morkrid, 1989).

3. They have significantly greater problems



with task performance when delays are im-
posed within the task and as these delays in-
crease in duration.

4. They display a greater and more rapid de-
cline in task performance as contingencies
of reinforcement move from being continu-
ous to intermittent.

5. They show a greater disruption in task
performance when noncontingent conse-
quences occur during the task (Douglas &
Parry, 1994; Freibergs & Douglas, 1969;
Parry & Douglas, 1983; Schweitzer &
Sulzer-Azaroff, 1995; Sonuga-Barke, Tay-
lor, & Hepinstall, 1992; Sonuga-Barke,
Taylor, Sembi, & Smith, 1992; Zahn et al.,
1991).

6. They are less able to work for delayed re-
wards in delay-of-gratification tasks (Rap-
port, Tucker, DuPaul, Merlo, & Stoner,
1986) and show a steeper discounting of the
value of the delayed reward than do con-
trol groups of children (Barkley, Edwards,
Laneri, Fletcher, & Metevia, 2001).

However, others have not found evidence
for item 4—namely, that partial reinforcement
schedules are necessarily detrimental to the
task performances of children with ADHD, rel-
ative to their performance under continuous re-
inforcement. Instead, the schedule of reinforce-
ment appears to interact with task difficulty in
determining the effect of reinforcement on per-
formance by these children (Barber & Milich,
1989). It is also possible that differences in the
delay periods between reinforcement contrib-
ute to these inconsistent findings; if delay in-
tervals are sufficiently brief, no differences
between children with ADHD and typical chil-
dren under partial reinforcement should be
noted. Thus studies of reinforcement schedules
and children with ADHD cannot be interpreted
in any straightforward fashion as supportive of
the view that poor rule-governed behavior un-
derlies any problem these children may have
with partial reinforcement schedules. Barber,
Milich, and Welsh (1996) have suggested that
an inability to sustain effort over time may
better explain these findings. Thus these results
seem more suggestive of poor self-regulation of
motivation than of just a problem with rule-
governed behavior.

The problems with rule-governed behavior
suggested here indicate that those with ADHD
seem to have more trouble in doing what they
know than in knowing what to do. Such a
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problem was evident in a study by Greve, Wil-
liams, and Dickens (1996), in which children
with ADHD displayed deficiencies in sorting
cards by a rule, even when the examiner gave
them the rule they needed to do so. Children
with ADHD have been shown to have more
difficulty not only in spontaneously developing
a strategy to organize material to be memo-
rized (August, 1987), but also in following that
rule over time (August, 1987). Conte and
Regehr (1991) also found that hyperactive chil-
dren were less likely to transfer the rules they
had acquired on a prior task to a new task,
consistent with this hypothesis.

Other evidence, albeit less direct, also sug-
gests that ADHD is associated with a problem
in poor governing of behavioral performance
knowledge. Studies of hyperactive—impulsive
children or those with ADHD find them to be
more prone to accidents than are typical chil-
dren (Barkley, 2001; Bijur, Golding, Haslum,
& Kurzon, 1988; Methany & Fisher, 1984;
Taylor, Sandberg, Thorley, & Giles, 1991; see
“Accidental Injuries,” below); yet they are not
deficient in their knowledge of safety or acci-
dent prevention (Mori & Peterson, 1995). We
(Barkley, Murphy, & Kwasnik, 1996b) have
also found that teens and young adults with
ADHD have significantly more motor vehicle
accidents and other driving risks (see “Driving-
Related Difficulties,” below), but they demon-
strate no deficiencies in their knowledge of
driving, safety, and accident prevention (see
also Barkley, 2004).

In any case, it is quite common clinically to
hear these children described as not listening,
failing to initiate compliance to instructions,
being unable to maintain compliance to an in-
struction over time, and being poor at adher-
ing to directions associated with a task. All
these descriptors are problems in the regulation
and inhibition of behavior, especially by rules.
Their failure to develop adequately in ADHD
speaks to serious problems with both behavior-
al inhibition and the extent to which rules may
guide behavior in this disorder.

DELAYED INTERNALIZATION OF LANGUAGE

It is conceivable that the origin of the difficul-
ties with rule-governed behavior in children
with ADHD may reside in the delayed internal-
ization of language consistently demonstrated
in these children to date.
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The Internalization of Language

Vygotsky’s theory on the development of pri-
vate speech remains the most widely accepted
view on the topic at this time (Berk, 1992,
1994; Diaz & Berk, 1992; Vygotsky, 1978,
1987). Such speech is defined as “speech ut-
tered aloud by children that is addressed either
to the self or to no one in particular” (Berk &
Potts, 1991, p. 358). In its earliest stages, it is
thought spoken out loud that accompanies on-
going action. As it matures, it functions as a
form of self-guidance and direction by assisting
with the formulation of a plan that will eventu-
ally assist the child in controlling his or her
own actions (Berk & Potts, 1991). Gradually,
as speech becomes progressively more private
or internalized and as behavior comes increas-
ingly under its control, such speech is now in-
ternal, verbal thought that can exert a substan-
tial controlling influence over behavior. This
internalization of speech proceeds in an orderly
fashion. It seems to evolve from more conver-
sational, task-irrelevant, and possibly self-stim-
ulating forms of speech to more descriptive,
task-relevant forms, and then on to more pre-
scriptive and self-guiding speech. It then pro-
gresses to more private, inaudible speech and
finally to fully private, subvocal speech (Berk,
1992, 1994; Berk & Garvin, 1984; Berk &
Potts, 1991; Bivens & Berk, 1990; Frauenglass
& Diaz, 1985; Kohlberg, Yaeger, & Hjertholm,
1968). Ample research exists to show that
overt private speech increases with the diffi-
culty of the task being done and has more of an
impact on performance in the next encounter
with the same task than with current perfor-
mance (Berk, 1992; Diaz & Berk, 1992). Pri-
vate speech thus serves self-regulatory func-
tions. It helps to guide behavior across time, to
facilitate problem solving, and to generate rules
and meta-rules (rules that lead to other rules).

Delays in the Internalization of Speech
in ADHD

Studies of hyperactive children or those with
ADHD have consistently found them are to be
less mature in their self-speech and devel-
opmentally delayed in the sequence or pro-
gression from public to private self-speech
(Rosenbaum & Baker, 1984; Berk & Potts,
1991; Copeland, 1979; Gordon, 1979).
Among the early studies, the most rigorous
were those of Berk and her colleagues (Berk &

Potts, 1991; Berk & Landau, 1993; Landau,
Berk, & Mangione, 1996). In their initial study
(Berk & Potts, 1991), children with ADHD
and nondisabled children were observed in
their natural classroom settings. The occur-
rences of private (self-directed but publicly ob-
servable) speech were recorded while the chil-
dren were engaged in math work at their desks.
These observations were classified into one of
three levels of private speech believed to reflect
the maturational progression of such private
speech as originally proposed by Vygotsky.
Level T speech consisted of task-irrelevant ut-
terances. Level II consisted of task-relevant
externalized private speech, such as describing
one’s own actions and giving self-guiding
comments; asking task-relevant, self-answered
questions; reading aloud and sounding out
words; and expressing task-relevant affect.
Level IIT comprised task-relevant external man-
ifestations of inner speech. These included in-
audible muttering but mouthing of clear words
related to the task, and lip and tongue move-
ments associated with the task.

The results indicated that the overall amount
of private speech was not significantly different
between groups, but differences were observed
in the levels of private speech employed by each
group. The group with ADHD used signifi-
cantly more Level II and significantly less Level
III speech than did their matched control coun-
terparts. In contrast, to the findings of Cope-
land (1979), who observed more task-irrele-
vant speech in her early study, the two groups
in the Berk and Potts (1991) study did not dif-
fer in their use of Level 1 (task-irrelevant)
speech. Berk and Potts (1991) analyzed their
results as a function of age of the children in
these groups and found significant differences
in the developmental patterns. No significant
effects related to age were evident in Level I
speech or in total private speech. But children
with ADHD at all ages engaged in more Level
II speech than did control children. Both
groups declined significantly in their use of this
level of private speech with age. Regarding
Level TII speech, children with ADHD were
found to increase markedly in this level of
speech between ages 6-7 and 8-9, leveling off
at ages 10-11. Control children, in contrast, re-
mained high in their use of this form of speech
across the two youngest ages (6-7, 8-9 years)
and then declined in their use of this level of
speech by the oldest age group (10-11 years).
This decline in Level III speech was interpreted



as being consistent with Vygotsky’s theoretical
position that speech by this age is moving to
being fully internalized (covert) and so less ob-
servable. To summarize, children with and
without ADHD show a similar pattern of de-
velopment of private speech, but those with
ADHD are considerably delayed in this process
relative to control children.

It is important to demonstrate in such a
study that the private speech of children serves
a controlling or governing function over behav-
ior. Berk and Potts (1991) correlated the pri-
vate speech categories of these children with
observations of the motor behavior associated
with the task, as well as with their attention to
the task. Children in both groups who were
more likely to have difficulty sustaining atten-
tion were found to display more Level II forms
of private speech. Both Level T and Level II
speech were also negatively correlated with fo-
cused attention and were positively correlated
with diversions from seatwork. Level II speech
was also significantly and positively associated
with the amount of task-facilitating behavior
shown by the children. Greater degrees of Level
III speech, thought to reflect greater maturity,
were significantly correlated with degree of fo-
cused attention and were negatively associated
with amount of task diversion (off-task behav-
ior). Interestingly, only the boys with ADHD
showed a significant positive association be-
tween Level III speech and self-stimulating
forms of behavior. The authors interpreted
such findings as indicative of a delay in speech’s
effects in gaining control over behavior as it
proceeds to internalization.

Three additional studies further support this
conclusion. Berk and Landau (1993) observed
56 children with LDs (some of whom had
ADHD) and 56 nondisabled children in grades
3-6 while they performed their daily math and
language assignments at their desks in their
natural classroom settings. When the children
with both ADHD and LDs were separated and
contrasted with the other two groups (children
with pure LDs and controls), the results
showed that the first group displayed more
than three times as much task-relevant, ex-
ternalized (Level II) speech as did the second
group and about four times as much as the con-
trol children. The children with ADHD and
LDs also demonstrated significantly less Level
III speech, which is the most mature stage of in-
ternalization measured in this study, than did
the children with pure LDs or the control chil-
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dren. These findings suggest that ADHD
contributes more than LDs to a delay in the in-
ternalization of speech.

In a later study, Landau et al. (1996) com-
pared the self-speech of impulsive and non-
impulsive children during their performance of
math problems. These children were not clini-
cally diagnosed as having ADHD, but rep-
resented 55 regular school students in first
through third grades who were rated as either
most or least impulsive by their teachers.
Impulsive children were found to be signifi-
cantly more dependent on externalized private
speech for problem solving than were the
nonimpulsive children. However, as the level of
difficulty of the problems rose to becoming
very challenging, the private speech of non-
impulsive children increased, as predicted by
Vygotsky and shown in other research (Berk,
1992), while it decreased for impulsive chil-
dren. In general, impulsive children used more
task-irrelevant, less mature speech as the math
problems became more challenging; the non-
impulsive group did not use task-irrelevant
speech at any level of difficulty, but increased
their task-relevant speech as problem difficulty
increased.

Subsequently, Winsler (1998) evaluated the
self-speech of children with ADHD during a
joint problem-solving task with their parents
(mostly mothers) and also while the children
were performing a task alone, and compared
these results to those for control parent—child
dyads. As shown in other studies (Danforth et
al., 1991; see also Chapter 4), the parents of
the children with ADHD used more negative
verbal control strategies, used poorer-quality
scaffolding of their speech (assistance with
problem solving), and withdrew their control
less over the collaborative task than did the
parents of the control children. Also consistent
with substantial prior research, the children
with ADHD were more noncompliant and off-
task than the control group. More to the point
of this section, results indicated that the chil-
dren with ADHD used more task-irrelevant
speech, used less speech related to the ongoing
task and activities, and showed a delay in the
progression of speech through the levels dis-
cussed above.

In contrast to these findings, a later study by
Winsler, Diaz, Atencio, McCarthy, and Chabay
(2000) evaluated preschool children at high
risk for attention and behavior problems at age
3 years and again over a 2-year follow-up pe-
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riod in their self-regulation, private speech, and
speech—-action coordination. Note that these
children are not clinically referred or diagnosed
as having ADHD. The at-risk children showed
more spontaneous speech across all tasks,
but no differences from control children in
amounts of task-irrelevant speech or in speech—
action coordination. Both groups showed in-
creasing silence during the task with success
over time. Developmental changes in private
speech were associated with task performance,
increasing speech—action coordination, and a
measure of executive functioning (trail mak-
ing). This study shows that private speech does
serve a controlling function over behavior, in-
creases such control with age, and is related to
some extent to level of executive functioning.
But it did not find that children at risk for
behavioral problems were uniquely or qualita-
tively different in their private speech, or that
they were delayed in this process—only that
they verbalized more than control children.
Given that the children in this study were not
clinically diagnosed with ADHD, the study has
less relevance to our purposes here, though it
does provide support for other issues involved
in the development of private speech.

All of the studies described above that used
children with ADHD or impulsive children
provide considerable support for the conclu-
sion that ADHD and impulsiveness more gen-
erally are associated with a significant delay in
the internalization of speech. Although behav-
iorally at-risk preschool children may not man-
ifest such a delay, highly impulsive children as
well as those with clinically diagnosed ADHD
consistently do so.

GREATER VARIABILITY
OF TASK PERFORMANCE

Another characteristic that some believe to be a
primary deficit in children with ADHD is their
excessive variability of task or work perfor-
mance over time. Douglas (1972) first de-
scribed this problem while observing children
with ADHD performing reaction time tasks or
serial problem solving. Many others have re-
ported it since (see Kuntsi, Oosterlaan, &
Stevenson, 2001; Rucklidge & Tannock,
2002). It is a finding repeatedly noted on other
tasks as well. Researchers often find that these
children’s standard deviation of performance
on multitrial tasks is considerably larger than

that seen in typical children. Both the number
of problems or items they complete and the ac-
curacy of their performance change substan-
tially from moment to moment, trial to trial, or
day to day in the same setting. Teachers often
anecdotally report much greater variability in
homework and test grades, as well as in-class
performance, than is seen in typical children.
An inspection of the teacher’s grade book for a
child with ADHD often reveals this pattern of
performance. Similarly, parents may find that
their children with ADHD perform certain
chores swiftly and accurately on some occa-
sions, yet sloppily if at all on other days.

MEMORY AND PLANNING DIFFICULTIES

Deficits in children with ADHD have not typi-
cally been found on traditional measures of
memory, such as recall, long-term storage, and
long-term  retrieval (Barkley, DuPaul, &
McMurray, 1990; Douglas, 1983). However,
on tasks thought to assess working memory, a
number of studies have documented deficits in
this type of executive function (Barkley, 1997a,
1997b). “Working memory” has been defined
as the capacity to hold information actively in
mind that will be used to guide a subsequent re-
sponse (Fuster, 1997; Goldman-Rakic, 1995).
The construct has been assessed in neuropsy-
chological research with a variety of tasks.
Nonverbal working memory has been less
studied than verbal working memory in general
neuropsychological research (see Becker, 1994,
for reviews). Tasks assessing nonverbal work-
ing memory typically involve delayed memory
recall for objects and particularly for their spa-
tial location. Measures assessing nonverbal
planning ability are also considered to fall
within this domain (Barkley, 1997b), though
such measures rarely reflect pure assessments
of nonverbal abilities. I review evidence relat-
ing to nonverbal working memory deficits as-
sociated with ADHD first, sparse as it is, before
turning to the evidence pertaining to verbal
working memory, which is far more substantial.

Nonverbal Working Memory

Nonverbal working memory can probably be
usefully subdivided into visual-spatial working
memory (e.g., memory for the spatial location
of objects or for designs), sequential working
memory (e.g., memory for event sequences),



and the sense of time (e.g., memory for time
durations).

Visual-Spatial Working Memory

Research on visual-spatial working memory in
children with ADHD is very limited. Some evi-
dence for deficits in this form of working mem-
ory comes from findings of impaired memory
for spatial location (Mariani & Barkley, 1997)
among preschool-age children with ADHD.
However, Weyandt and Willis (1994) were
unable to find such deficits associated with
ADHD in an apparently related task requiring
visual search of a display for a target item.

The use of visual-spatial working memory
might seem to be involved in the organization
and reproduction of complex designs, such as
in the Rey—Osterrieth Complex Figure Draw-
ing Test. Studies of children with ADHD iden-
tified organizational deficits on this task
(Douglas & Benezra, 1990; Grodzinsky & Dia-
mond, 1992; Sadeh, Ariel, & Inbar, 1996;
Seidman, Benedict, et al., 1995). Yet two stud-
ies did not find such group differences (Moffitt
& Silva, 1988; Reader et al., 1994), while an-
other two found deficits only in children hav-
ing both ADHD and reading disorders (McGee
et al., 1989; Seidman, Biederman, Monuteaux,
Doyle, & Faraone, 2001). Two of these studies
reporting nonsignificant results employed sam-
ples drawn from community screenings of chil-
dren, where the severity of ADHD would prob-
ably not be as great as among clinic-referred
children. Most of the studies that found group
differences used clinic-referred samples.

When studies are small and inconsistent as
these clearly are, it pays (once again) to con-
duct a meta-analysis using all of their results. A
recent meta-analysis (Frazier et al., 2004) of six
studies using this task did not find a significant
group difference (mean effect size) on accuracy
scores for either the immediate-copy or de-
layed-recall portions of this task (effect sizes of
0.24 and 0.26, respectively), but organization
of the children’s drawings was not specifically
examined in this analysis. Evidence to date
therefore suggests that while accuracy of design
copying may not be a problem for children
with ADHD, the organization of their copies
may be impaired, particularly in clinic-referred
groups with ADHD.

Likewise, two studies of spatial working
memory in children with ADHD by Karatekin
(2004; Karatekin & Asarnow, 1998) produced
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conflicting results. Other negative studies have
also been reported. Another spatial working
memory task is self-ordered pointing, requiring
children to point to a new or different design
on a new card that had not appeared on previ-
ous cards. A recent study employing this task
found no significant differences between ¢ chil-
dren with ADHD and a control group (Geurts
et al., 2004). A study of preschool children us-
ing a nonverbal paired-associates learning task
(associating pictures with noises) found that
deficits in this task were not associated with se-
verity of ADHD symptoms once IQ was con-
trolled for (though, as noted earlier, this is a
questionable procedure). Eye movement tasks
have been used to examine spatial working
memory; in such tasks, a person must remem-
ber a position of an object across a delay period
and then, when cued, move his or her eyes to-
ward that location. A study using this task re-
ported girls with ADHD to be more impaired
than control girls (Castellanos et al., 2000).

To summarize, research on visual-spatial
working memory in ADHD is rather limited,
characterized by a diversity of tasks believed to
evaluate this construct, and plagued by conflict-
ing results. What findings there are seem to be
largely negative. For the moment, we must con-
clude that such a deficit may not be associated
with ADHD. More evidence exists to show a dif-
ficulty with the organization of copying of spa-
tial information (designs), at least among clinic-
referred children with ADHD.

Sequential Working Memory

The capacity to hold a sequence of information
in mind may comprise another aspect of non-
verbal working memory. Such a capacity would
seem to be involved in the ability to imitate the
complex and lengthy behavioral sequences per-
formed by others that may be novel to a child.
Several studies employed rudimentary imita-
tion tasks that could be taken to suggest a defi-
cit in such imitative sequential behavior. These
studies found that children with ADHD are less
proficient at imitating increasingly lengthy and
novel sequences of three simple motor gestures
(fist, palm on side, palm down) like those re-
quired on the Kaufman Assessment Battery for
Children Hand Movements Test than are typi-
cal children (Breen, 1989; Grodzinsky & Dia-
mond, 1992; Mariani & Barkley, 1997). It is
less clear whether this reflects a problem with
memory or with motor coordination.
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Another study used the “Simon game” as
a measure of sequential working memory
(Barkley, Edwards, et al., 2001). In this game,
the subject uses a large plastic disk that con-
tains four different-colored keys, each of which
emits a musical note when pressed. The game
generates increasingly longer note sequences
that the participant must imitate or recreate by
pressing the buttons in the proper melodic se-
quence. No differences were found between
teens with ADHD (nz = 101) and control teens
(n = 39) on this task, even though two other
studies found adults with ADHD to perform
less well than control adults (Murphy, Barkley,
& Bush, 2001).

A recent study found a deficit in sequential
memory associated with ADHD on the Finger
Windows subtest of the Wide Range Assess-
ment of Memory and Learning. In this task, the
examiner sticks a pencil through a sequence of
holes in a card; the child must then replicate
this sequence by sticking his or her finger
through the same holes in the same sequential
order. But the same deficit was also found in
children with LI, with or without ADHD, im-
plying that it is a characteristic of both ADHD
and LI (Mclnnes, Humphries, Hogg-Johnson,
& Tannock, 2003).

A commonly used task of sequencing ability
that involves memory to a small extent is the
Trail Making Test from the Halstead-Reitan
Neuropsychological Test Battery. Part A simply
has a child connect a series of numbered circles
(1, 2, 3, etc.) in their proper sequence as
quickly as possible, using a pencil. Part B is
more difficult and requires the child to alter-
nate number with letter sequences while con-
necting the circles (1, A, 2, B, 3, C, etc.). A re-
cent meta-analysis of 14 studies (Frazier et al.,
2004) found a weighted mean effect size for
Part A of 0.40 (95% CI = 0.26-0.54) and for
Part B of 0.59 (95% CI = 0.46-0.72), but, sur-
prisingly, these were not statistically signifi-
cant.

The evidence for a sequential working mem-
ory deficit is conflicting. Studies of hand move-
ment sequences are the most consistent in find-
ing such a deficit, while those involving trail-
making sequences have not revealed such a def-
icit.

Sense of Time

The sense of time is in part a function of work-
ing memory, though it involves other neuropsy-

chological systems as well. The psychological
sense of time is multidimensional. Those di-
mensions most often studied are (1) time per-
ception, (2) motor timing, (3) time estimation,
(4) time production, (5) time reproduction, and
(6) routine use of time and time management in
natural settings (Zakay, 1990). The processing
of temporal information at intervals greater
than 100 milliseconds (ms) is effortful and does
not appear to be automatic as part of normal
encoding activities during processing of non-
temporal information (Michon & Jackson,
1984). Intervals shorter than 100 ms are typi-
cally perceived as instantaneous, while those
between roughly 100 ms and 5 seconds (s) are
perceived as existing within the temporal now.
Intervals of roughly 5-30 s require working
memory for accurate recall (in adults, at least),
while durations beyond 30 s may exceed work-
ing memory capacity and thus require reference
to long-term memory (Mimura, Kinsbourne, &
O’Connor, 2000; Zakay, 1990). Though inex-
act, these time parameters suggest that both the
demand for memory and type of memory
needed are functions of duration length
(Mimura et al., 2000; Zakay, 1990). Most or
all of these aspects of sense of time may be im-
paired in children with ADHD. Aspects of tim-
ing behavior are mediated largely, though not
entirely, by the prefrontal cortex, basal ganglia,
and cerebellum (Fuster, 1997). These are also
the candidate regions likely to be associated
with ADHD. Timing may be disrupted by dis-
ease or injury to the prefrontal cortex and its
connections to the basal ganglia, as found in
Parkinson disease (Pastor, Artieda, Jahanshahi,
& Obeso, 1992) and frontal lobe lesions
(Mimura et al., 2000). All this implies that
ADHD may be associated with impaired com-
ponents of the sense of time.

Time Perception. Time perception typi-
cally involves the presentation of pairs of rela-
tively short-duration stimuli (often in millisec-
onds) to a participant, who then must make
judgments about differences in the durations of
these intervals (same or different). One study
found children with ADHD to be impaired in
this sort of time discrimination of very short in-
tervals (between 1,000 and 1,300 ms); the
paired stimuli needed to differ by at least 50 ms
to be perceived as different by the group with
ADHD (Smith, Taylor, Rogers, Newman, &
Rubia, 2002). Another study did not find
group differences at short durations (500-550



ms), but did find that children with ADHD
made more errors of discrimination at a longer
duration (4 s) (Radonovich & Mostofsky,
2003).

Motor Timing. Motor timing reflects the
ability of the individual either to freely repro-
duce a repetitive motor response at a regular
interval, or to synchronize (match) a repetitive
motor response to a brief, repetitive stimulus
(Rubia, Noorloos, Smith, Gunning, & Ser-
geant, 2003). In some cases, the participant
must then sustain the timing of the repetitive
response when the timing cues are removed
(Harrington, Haaland, & Hermanowicz,
1998). For instance, a person may be asked to
tap a finger repeatedly in a regular rhythm (free
tapping) or to a regularly recurring stimulus
(synchronized tapping). The measure is typi-
cally the average of the intervals (duration) be-
tween the subject’s finger taps once the time
cues are withdrawn, or it can be the average de-
viations between the sample timing duration
and the subject’s own tapping interval du-
rations. Neuropsychologists have found this
form of timing (< 1 s) to involve the basal gan-
glia (Harrington et al., 1998; Rao et al., 1997)
and cerebellum (Mangels, Ivry, & Shimizu,
1998). Given that both of these structures have
been implicated in ADHD (see Chapter 5), chil-
dren with ADHD should be impaired in short-
interval motor timing. Only one study has ex-
amined this sort of motor timing, and it found
children with ADHD to show more variable
motor responses only on the synchronized-tap-
ping task (not on the free-tapping task) than
were seen in control children (Rubia et al.,
2003). This is a topic worthy of future re-
search.

Time Estimation. Time estimation is the
individual’s ability to accurately perceive the
duration of a temporal interval, typically last-
ing a few seconds or longer (Zakay, 1990). In
“prospective” time estimation, the person is
warned to pay attention to a sample duration
that is then provided to the subject—for in-
stance, by turning a light bulb on and off. The
subject is then asked to verbally report the du-
ration of the interval, usually in seconds. As
noted earlier, the extent to which working
memory and long-term memory are needed
here is a function of the duration (> § s and >30
s, respectively). This form of timing is often fa-
cilitated by the individual’s ability to refer to
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some repetitive internal or external metric,
such as verbally counting to him- or herself. As
a result, it is not exclusively a nonverbal work-
ing memory task. The duration must then be
translated into a standard clock metric (typi-
cally seconds). This component hinges directly
on the amount of effortful attention allocated
to processing the passage of time (Zakay, 1990,
1992). Before 5 years of age, typical children
have considerable difficulty with this task, re-
gardless of how short the durations. But by age
5, they begin to rely mainly on self-counting to
assess the interval and convert it to standard
time units (Zakay, 1992).

In “retrospective” time estimation, the indi-
vidual is not warned to attend to time, but is
simply asked at the end of an activity or event
(or later) how long he or she believes the activ-
ity or event lasted. It does not depend on self-
counting, but instead relies heavily on the indi-
vidual’s ability to extract any traces of tempo-
ral information after the fact from his or her
memory for the event (Brown, 1983). It also
depends on the extent to which the person may
have been allocating attention to such temporal
cues during that event. Forewarning the person
to attend to temporal information, as in pro-
spective estimation, often increases his or her
accuracy on retrospective tasks.

I do not believe that ADHD should be asso-
ciated with a basic problem in prospective time
perception (estimation). Demands for inhibi-
tion and working memory seem less involved
(though not entirely absent) in this type of task
than in the other timing tasks below, given that
the individual often merely counts as a metric
for timing the interval. Thus only the current
ongoing counting has to be held in mind, and
that only briefly. For this reason, any deficits
on this paradigm found in those with ADHD
would be expected to be of a far lesser magni-
tude, if present at all, than in the time repro-
duction tasks discussed below. Several of my
previous studies seem to bear out this predic-
tion, in that a problem with prospective time
estimation has not been found with ADHD in
teens (Barkley, Edwards, et al., 2001) or in
young adults (Barkley, Murphy, & Kwasnik,
1996a). A small deficit was evident in adults
with ADHD at long intervals (Barkley,
Murphy, & Bush, 2001). A more recent study
also failed to find time estimation problems in
ADHD (Smith et al., 2002), but it used only a
single trial of a single duration (10 s). Rubia et
al. (2003) also found greater errors and vari-
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ability in their group with ADHD on a time es-
timation and discrimination task, in which
children had to decide whether two stimuli
(airplanes) presented on a computer screen in
succession occurred for the same duration or a
different duration. Evidence for a prospective
time estimation deficit in ADHD is therefore
somewhat conflicting.

However, two additional factors in the task
may lead to impairment in prospective time es-
timation in those with ADHD where little or
none would ordinarily exist. The first factor
occurs when distractors are presented during
the task. Distractors frequently result in greater
errors of estimation in typical children (Zakay,
1992). Given the greater distractibility associ-
ated with ADHD (see Chapter 2 and the dis-
cussion below of TV viewing), time estimation
may become more disrupted than usual by dis-
tracting events presented to children with
ADHD. The second factor in the task that
could lead to disrupted time estimation is the
poor sustained attention (persistence) that is
characteristic of these children. They may not
be able to sustain their attention to relatively
long sample time intervals to estimate the dura-
tion accurately. Longer time durations are also
likely to be more taxing of working memory
than shorter ones, at least up to 30 s for adults
(Mimura et al., 2000). These reasons suggest
that the accuracy of estimation should decline
more markedly in those with ADHD than it
does in nondisabled children as the duration of
the sample intervals increase. This is what we
found in adults with ADHD (Barkley, Murphy,
& Bush, 2001). But it was not evident in our
smaller study of adults with ADHD, perhaps
due to low power (Barkley et al., 1996a).

Predictions for retrospective (remembered)
time estimations among children with ADHD
are less clear. Such estimations rely more
heavily on long-term memory, the extent to
which an individual can extract temporal infor-
mation from memory, the degree to which the
individual may have been attending to
nontemporal versus temporal cues during the
task or event to be estimated, level of arousal
during the event, the delay between the event
and the requested recall of that event, and sev-
eral other factors (Block, 1990; Vitulli & Shep-
herd, 1996; Vitulli & Nemeth, 2001; Zakay,
1990; Zakay & Block, 1997). As a conse-
quence, retrospective estimations are often less
accurate and of shorter duration than prospec-
tive (forewarned or experienced) time estima-

tions in typical children and adults. However,
the longer the delay between event and recall of
it, the longer the estimated duration becomes,
often leading to overestimation of the actual
duration if the delay in recall is long enough.
Whether or not children with ADHD manifest
problems with retrospective timing would seem
to depend to a large degree on their long-term
memory ability. Since this is not typically im-
paired in children with ADHD, retrospective
time estimates should not be different in chil-
dren with ADHD than in nondisabled children.
Past results in this area for groups with ADHD
are mixed. Teens with ADHD did show deficits
in retrospective estimates but only under low-
arousal conditions (Shaw & Brown, 1999),
whereas children with ADHD showed no such
deficits (Barkley, Koplowitz, Anderson, &
McMurray, 1997). On a more complicated
task, students with elevated ADHD symptoms
retrospectively estimated that daily activities
took less time than did students without
ADHD, but not after group differences in
IQ were controlled (Grskovic, Zentall, &
Stormont-Spurgin, 1995). Children defined as
impulsive gave less accurate retrospective time
estimates than control children (Goldman &
Everett, 1985), but these children did not have
clinical cases of ADHD. Numerous limitations
exist in the methods of these past studies, war-
ranting a closer examination of time estimation
in ADHD in future research.

Time Production. Time production re-
flects the ability to generate a verbally specified
clock time interval (Zakay, 1992). In these
tasks, participants may be asked to turn a
flashlight on and off for a verbally defined in-
terval, such as 5 or 10 s. Like time estimation,
time production is thought to make less de-
mand on working memory than reproduction
tasks do (see below), as the individual may sim-
ply self-count the requested duration with little
need to hold the duration online, in mind. I
would predict that those with ADHD should
have little or no impairment in time production
except, again, as a consequence of the two fac-
tors noted earlier: distractors and unusually
lengthy sample durations.

My colleagues and I have studied time pro-
duction in only one prior, small study of young
adults with ADHD (Barkley et al., 1996a).
Partially consistent with this prediction, no
group differences were evident, not even at lon-
ger durations (up to 60 s). The small sample



size (n’s = 25 children with ADHD and 23 con-
trols), however, greatly limited the statistical
power of the study to test for interactions of
group with duration. Even so, the results are
consistent with those of Mimura et al. (2000),
who did not find time production problems in
patients with frontal lobe lesions. However,
Cappella, Gentile, and Juliano (1977) demon-
strated time production deficits in two studies
of hyperactive children. The first employed rel-
atively long durations (15, 30, and 60 s). The
second study used shorter ones (7, 15, and 30
s). Both studies found hyperactive children to
produce longer estimates than controls; group
differences were greatest at the longest dura-
tions. This research is problematic, however, as
it did not use children with clinically diagnosed
ADHD, but children rated by teachers as hy-
peractive and distractible. An attempt to repli-
cate the research using just 6 hyperactive boys
and 135 controls failed to do so, but the hyper-
active group was so small that it provided very
low power, and only a 30-s interval was tested
(Senior, Towne, & Huessy, 1979). Walker
(1982) compared 20 impulsive boys (defined as
such by the Matching Familiar Figures Test) to
20 reflective boys and found no differences in
production of six 12-s intervals. In sum, the
studies are conflicting: One of hyperactive chil-
dren found production problems, but two oth-
ers using either hyperactive or impulsive chil-
dren and one of adults with ADHD did not
find this to be the case. Given the substantial
and varied limitations of these studies, further
work in ADHD is in order.

Time Reproduction. Time reproduction
paradigms are typically the most difficult of the
timing tasks and place heavy demands on
working memory (Zakay, 1990). The individ-
ual is shown a sample duration (e.g., by turning
a flashlight on and off), but is not told the ac-
tual length of the duration. The person must
then reproduce the sample duration, typically
using the same means by which the sample was
presented (in this example, a flashlight). To do
this task accurately, the individual must attend
to the initial sample interval, hold that dura-
tion in mind, and then use it to generate an
equivalent duration of response. It more closely
evaluates the capacity of the individual to gov-
ern his or her own behavior relative to a men-
tally represented time interval (the sample du-
ration) than do the other timing paradigms do,
and it appears to be more taxing of working
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memory. For this reason, this task may also be
more susceptible to any problems with distrac-
tion. Supporting this are findings that scores on
this task correlate significantly with measures
of impulsiveness, apparently more so than
other timing tasks (Gerbing, Ahadi, & Patton,
1987). Logically, then, one would expect
ADHD to produce impairments on this task,
even in the absence of distracting events. All
eight previous studies support this conclusion
(Barkley et al., 1997; Barkley, Edwards, et al.,
2001; Barkley, Murphy, & Bush, 2001; Bauer-
meister et al., 2005; Dooling-Litfin, 1998;
Meaux & Chelonis, 2003; Smith et al., 2002;
Walker, 1982). All found reproduction deficits
in the samples with ADHD, making these defi-
cits the most reliable timing problem associated
with ADHD found to date. This pattern is typi-
fied in the results from our study with teenag-
ers with ADHD (Barkley, Edwards, et al.,
2001), shown in Figure 3.1. As this figure
shows, teens with ADHD made greater errors
on the time reproduction task, and these errors
increased with the duration to be estimated
(from 2 to 60 s). Relatively long time durations
would be expected to worsen the impairment,
which they did in all studies that used more
than a single duration. Distractors would also
be expected to worsen the deficit, which they
did in the only study to test this issue (Barkley
et al., 1997). That study had many method-
ological limitations, however. The time repro-
duction deficit in ADHD would seem to be well
established.

Use of Time and Time Management in
Natural Settings. Though they are not exactly
measures of nonverbal temporal working
memory, the use of time and time management
in daily life may partly be functions of such
memory, and so they are reviewed here. Only
four previous studies have examined time use
and management in daily life activities in chil-
dren with ADHD. All found the groups with
ADHD to be impaired when parent or teacher
reports were used, but they were not consistent
for the reports of children. We (Barkley et al.,
1997) had parents rate their children on a scale
of 25 items related to sense of and use of time
(e.g., how often the children got ready for
deadlines on time, did homework on time,
completed chores on time, and talked about
time and their past). The children with ADHD
(n = 91) had significantly more problems than
the control group (1 = 36). Indeed, the distribu-
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FIGURE 3.1. Mean errors (absolute discrepancy scores) for the control group and the group with ADHD
across six time durations (2, 4, 12, 15, 45, and 60 s). From Barkley, Edwards, Laneri, Fletcher, and
Metevia (2001). Copyright 2001 by Kluwer/Plenum. Reprinted by permission.

tions were almost nonoverlapping between the
two groups. However, on the children’s self-
reports on this same rating scale, much smaller
group differences emerged, though still signifi-
cant. The finding was replicated for the parent
scale with another small sample of children
with ADHD and control children (n’s = 14)
(Dooling-Litfin, 1998). One study with Puerto
Rican children likewise found differences on
this scale between children with ADHD and
control children (Bauermeister et al., 2003).
Shaw and Brown (1999) used a cursory survey
(three items) of teacher reports of time use, as
well as a brief eight-item self-report rating
scale. Significant group differences were evi-
dent on the teacher ratings, but not in the self-
reports provided by the teens. Sample sizes
were small in these comparisons (n’s = 12),
however, limiting power. Both studies suffered
from additional methodological problems, in-
cluding lack of explicit clinical diagnostic crite-
ria in determining the groups with ADHD, no
examination of the impact of comorbid dis-
orders on the results, no inspection of the inter-
nal consistency of the scales or their reliability,
and, in my (Barkley et al., 1997) study, the
presence of a substantial subset of children
with ADHD taking medication for their dis-
order at the time the ratings were collected.
These and other limitations require that fur-
ther, more rigorous research be done on the use
of time and time management in children with
ADHD before the finding of deficits in this area
of functioning can be said to have much verac-

ity.

Verbal Working Memory

In contrast to the literature on nonverbal work-
ing memory in ADHD, that on verbal working
memory is abundant. Such tasks typically in-
volve the retention and oral repetition of digit
spans (especially in reverse order); mental com-
putation or arithmetic, such as serial addition;
and memory tasks that require the retention of
verbal material across delay intervals. Often the
latter tasks impose a demand for organizing the
material in some way, so that individuals can
more easily restate the material when called on
to do so. Children with ADHD have been found
to be significantly less proficient than control
children in mental computation (Ackerman,
Anhalt, & Dykman, 1986; Barkley, DuPaul, &
McMurray, 1990; Mariani & Barkley, 1997,
Zentall & Smith, 1993; Zentall, Smith, Lee, &
Wieczorek, 1994). More recently, adolescents
with ADHD have been shown to have a similar
deficiency (MacLeod & Prior, 1996). A recent
meta-analysis (Frazier et al., 2004) of nine stud-
ies using a mental arithmetic test reported a
weighted average effect size of 0.70 (95% CI =
0.57-0.83) that was statistically significant.
Thus verbal working memory as assessed by
mental computation is reliably impaired in
ADHD.

Both children and adults with ADHD have
also shown more difficulties with digit span
(particularly backwards) (Barkley et al.,
1996b; Mariani & Barkley, 1997). The Free-
dom from Distractibility factor of the Wechsler
Intelligence  Scale for Children—Revised



(WISC-R) comprises tests of digit span, mental
arithmetic, and coding (digit-symbol), and
thus has been interpreted as reflecting execu-
tive processes, such as verbal working memory
and resistance to distraction (Ownby &
Matthews, 1985). Children with ADHD have
been found to perform more poorly on this fac-
tor than do nondisabled children (Anastopou-
los, Spisto, & Mabher, 1994; Golden, 1996;
Lufi, Cohen, & Parish-Plass, 1990; Milich &
Loney, 1979; van der Meere, Gunning, &
Stemerdink, 1996), but its utility in diagnosing
or classifying cases of ADHD is questionable
(Anastopoulos et al., 1994). The recent meta-
analysis of 12 studies using this factor by
Frazier et al. (2004) found a significant mean
weighted effect size of 0.75 (94% CI = 0.62-
0.88), indicating a reliable deficit in this factor
associated with ADHD. By themselves, such
findings might suggest a variety of problems
besides working memory (deficient arithmetic
knowledge, slow motor speed, etc.). However,
Zentall and Smith (1993) were able to rule out
some of these potential confounding factors in
their study of mental computation in children
with ADHD, thus giving greater weight to defi-
cient verbal working memory as being associ-
ated with ADHD.

A recent meta-analysis (Frazier et al., 2004)
involving 12 studies using the Digit Span sub-
test of the Wechsler scales reported a significant
weighted mean effect size of 0.64 (95% CI =
0.52-0.76), indicating moderate deficits in this
domain associated with ADHD. Subsequent
studies using digit span, n-back (numbers that
occur two positions back in an ongoing se-
quence), paired-associate learning, paced serial
auditory addition, and sentence span have re-
ported comparable results (Chang et al., 1999;
Kuntsi et al., 2001; Shallice et al., 2002; Siklos
& Kerns, 2004).

Nevertheless, the high comorbidity of LDs
with ADHD argues for some caution in inter-
preting these findings as being necessarily spe-
cific or exclusive to ADHD. As noted earlier,
the presence of LDs, particularly LI and read-
ing disorders, often accounts for deficits on
verbal tasks among children with ADHD or
may worsen those that already exist. This has
certainly been found in studies using verbal
working memory tasks in samples with ADHD
and with mixed ADHD and reading disorders
(or LI) (Mclnnes et al., 2003; Ricklidge &
Tannock, 2002; Seidman et al., 2001; Willcutt
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et al., 1998). Thus, while there is abundant evi-
dence that ADHD is associated with deficits in
verbal working memory on a variety of tasks,
the presence of a reading disorder or LI may be
a contributing factor to some or all of these re-
sults.

As noted previously, the storage and recall of
simple information on verbal memory tests has
not been found to be impaired in those with
ADHD (Barkley, DuPaul, & McMurray, 1990;
Cahn & Marcotte, 1995; Douglas, 1983,
1988). Instead, it seems that when larger, and
more complex amounts of verbal information
must be held in mind, especially over a lengthy
delay period, such deficits become evident
(Douglas, 1983, 1988; Seidman, Biederman,
et al., 1995; Seidman, Biederman, Faraone,
Weber, & Oullette, 1997). Also, when strate-
gies are required that assist with organizing
material to respond to it or to remember it
more effectively, those with ADHD are less
proficient than control groups (Amin, Douglas,
Mendelson, & Dufresne, 1993; August, 1987,
Benezra & Douglas, 1988; Borcherding et al.,
1988; Douglas, 1983; Douglas & Benezra,
1990; Felton et al., 1987; Frost, Moffitt, &
McGee, 1989; Shapiro, Hughes, August, &
Bloomquist, 1993). Not only is this true of chil-
dren with ADHD, but it has more recently been
demonstrated in adults with ADHD (Hold-
nack, Morberg, Arnold, Gur, & Gur, 1995).

One task that would seem to tax verbal
working memory and the associated executive
ability of organizing verbal information is story
(listening, watching, or reading) comprehen-
sion. The topic has been studied extensively in
children with ADHD by Elizabeth Lorch and
her colleagues, using television programs (see
Lorch et al., 2000, 2004). Both elementary-age
and preschool-age children with ADHD dem-
onstrated impaired recall of story information
after watching televised stories. Particularly
problematic was their recall of causal connec-
tions (Lorch et al., 1999, 2000, 2004; Sanchez,
Lorch, Milich, & Welsh, 1999). Cued recall did
not seem to be problematic, especially for sim-
ple details. But unassisted recall, particularly
for deeper information such as knowledge of
relations and causal connections, was more im-
paired by ADHD. An interesting finding (in
keeping with the information on distractors
discussed in Chapter 2) was that when toys
were present during the television viewing, they
produced a significantly greater detrimental
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impact on the group with ADHD than on the
control group in regard to the recall of the
structural (relational and causal connections)
elements of the story, but not so much in regard
to simple story details (Lorch et al., 1999,
2000; Sanchez et al., 1999). Assistance with
studying appeared to produce a preferential
benefit on story recall in the group with ADHD
versus the control group, once level of prestudy
recall was statistically controlled for (Lorch et
al., 2004). Again, some research suggests that
listening comprehension is also problematic in
children with LI as well as those with ADHD,
raising some questions about the Lorch re-
search group’s findings and their specificity to
ADHD alone (Mclnnes et al., 2003). But, as
Lorch et al.’s research implies, ADHD is cer-
tainly associated with higher-order problems in
listening comprehension that have shown some
association with other working memory tasks
(McInnes et al., 2003), and with the presence
of distractors during TV viewing.

HINDSIGHT, FORETHOUGHT, AND PLANNING

Working memory, or the capacity to hold infor-
mation in mind across a delay in time to guide
a subsequent response, has been thought to be
composed of two temporally symmetrical func-
tions: the “retrospective” and “prospective”
functions. Both Fuster (1997) and Goldman-
Rakic (1995) have described these functions;
they have also been called “hindsight” and
“forethought” (Bronowski, 1977). These con-
structs have not been well studied in those with
ADHD, except as they are likely to pertain to
measures of planning (e.g., in such tasks as the
tower tests and maze performances, discussed
just below). But if in its most elementary form
“hindsight” can be taken to mean the ability to
alter subsequent responses based on immedi-
ately past mistakes, then research findings im-
ply a deficit in hindsight in ADHD. Children
with ADHD, like adults with prefrontal lobe
injuries, are less likely to adjust their subse-
quent responses based on an immediately past
incorrect response in an information-process-
ing task (Sergeant & van der Meere, 1988).
Research using complex reaction time tasks
with warning stimuli and preparation intervals
may be relevant to the construct of fore-
thought. In such research, children with
ADHD often failed to use the warning stimulus
to prepare for the upcoming response trial

(Douglas, 1983), with longer preparatory
intervals making the performance of chil-
dren with ADHD worse than that of control
children (Chee, Logan, Schachar, Lindsay, &
Wachsmuth, 1989; van der Meere, Vreeling, &
Sergeant, 1992; Zahn et al., 1991). The capac-
ity to create and maintain an anticipatory set
(preparation to act) for an impending event has
also been shown to be impaired in ADHD (van
der Meere et al., 1992).

Neuropsychological tasks believed to assess
the construct of planning are a rather diverse
group. The most commonly used among them
are the tower tasks. The Tower of London
(TOL) task places heavy emphasis on visual-
spatial and sequential working memory and
the manipulation of information being held in
mind. This task requires the subject to con-
struct a design using colored disks of different
sizes and three upright pegs, to employ the few-
est moves possible, and often to obey several
constraints (e.g., a large disk cannot be stored
on a small disk, etc.). Forethought and plan-
ning are felt to be instrumental to performance
of this task. The task requires that individuals
be able to mentally represent and test out vari-
ous ways of removing and replacing disks on a
set of pegs or spindles to match the design pre-
sented by the experimenter. This task involves
substantial mental planning that must occur
before and during the actual motor execution
of the rearrangement. Five studies of ADHD
using the TOL and a related task, the Tower of
Hanoi (TOH), found children with ADHD to
perform more poorly than nondisabled chil-
dren (Brady & Denckla, 1994; Cornoldi,
Barbieri, Gaiani, & Zocchi, 1999; Klorman
et al., 1999; Pennington, Grossier, & Welsh,
1993; Weyandt & Willis, 1994) as did a study
of adults with ADHD (see meta-analysis by
Hervey et al., 2004). Two studies did not find
significant group differences between children
with ADHD and control children (Geurts et al.,
2004; Wu, Anderson, & Castiello, 2002), nor
did one other study of ADHD in adults (Riccio,
Wolfe, Romine, Davis, & Sullivan, 2004). A
study of a general sample of preschool children
did not find an association of planning ability
with severity of ADHD symptoms, but the
study did not explore clinically diagnosed chil-
dren with ADHD, and so its relevance to that
disorder is less clear (Sonuga-Barke, Dalen,
Daley, & Remington, 2002).

Like performance on the TOL and TOH,
maze performance probably reflects aspects of



planning ability, though perhaps not as much
so. After all, the solution to the maze is obvi-
ously within the maze design that sits before
the child but simply must be discovered,
whereas the solution to the TOL design prob-
lem is not as readily apparent. Perhaps this ex-
plains why some studies found children with
ADHD to perform poorly on maze tasks (Nigg,
Hinshaw, Carte, & Treuting, 1998; Weyandt &
Willis, 1994), but many others did not
(Barkley, Grodzinsky, & DuPaul, 1992;
Grodzinsky & Diamond, 1992; Mariani &
Barkley, 1997; McGee et al., 1989; Milich &
Kramer, 1985; Moffitt & Silva, 1988). The
young age of the subjects may be a factor in
some of the negative findings (Mariani &
Barkley, 1997), as may be the version of the
maze used (Porteus, WISC, etc.), as well as low
power associated with the use of small samples
(n < 20 per group) (Barkley et al., 1992; McGee
et al., 1989; Moffitt & Silva, 1988). Neverthe-
less, the weight of the evidence (five negative
studies vs. two affirmative) to date is against an
association between a deficit in maze perfor-
mance and ADHD.

Another measure of planning ability is the
Six Elements Test. Children are given three dif-
ferent types of tasks (storytelling, math prob-
lems, and object naming), with two sets of
problems being provided for each type of task.
The children must work on the six tasks within
10 minutes, adhering to two rules: (1) They
cannot do the second set of the same task after
working on the first set, and (2) they must try
to complete part of all six tasks. Planning, task
scheduling, and performance monitoring are
believed to be involved in this test. Adolescents
with ADHD show more deficient performance
on the test than do control teens or those with
ODD/CD (Clark et al., 2000).

As already noted, the TOH and TOL tasks
may better reflect the capacity to plan or “look
ahead” (Pennington et al., 1993), and children
with ADHD may perform poorly on these
tasks, though evidence here is conflicting. Only
one study has examined the Six Elements Test
and found a deficit in teens with ADHD. Yet it
is not clear how it relates to other planning
tasks. The findings reviewed here are at least
suggestive of some deficiencies in hindsight,
forethought, and planning ability that depend
on working memory. Far more research on the
issue using larger samples seems in order, how-
ever, before definitive statements to this effect
can be made. Certainly, a meta-analysis of ex-
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isting studies using the TOL and TOH tasks is
to be encouraged.

TEMPORAL DISCOUNTING

One domain of cognitive functioning that is re-
lated both to impulsiveness and to future plan-
ning is known as “temporal discounting.” This
reflects the extent to which an individual dis-
counts the value of a future reward by the
amount of the time delay until he or she can
obtain that reward. Impulsive individuals are
more likely to discount the value of a reward as
a function of its delay than are nonimpulsive
individuals. We tested this notion in our study
of adolescents with ADHD (Barkley, Edwards,
et al., 2001), in which teens were given a series
of choices between varying amounts of money
that they could have now ($1-100) or $100
later. The delay to the later reward was also
varied from 1 month to 1, 5, and 10 years. We
did the same task with a $1,000 delayed re-
ward as well. Results are shown in Figure 3.2
and indicated that for the $100 task, teens with
ADHD (n = 101) more steeply discounted or
devalued the delayed reward than did control
teens (7 = 39), although both groups showed
the classic finding of devaluing rewards pro-
gressively more as the delay increased. No dif-
ferences were evident at the $1,000 delay—per-
haps owing to the larger amount of money
offered immediately in this task, which made
both groups more likely to choose the immedi-
ate over the delayed amount.

COGNITIVE FLEXIBILITY
AND PERSEVERATION

Another frequently described executive func-
tion is cognitive flexibility or its opposite,
perseveration, which is often indexed by the
Wisconsin Card Sort Test (WCST). Clinical de-
scriptions of children with ADHD often sug-
gest that they are more likely to respond with
overlearned and automatic responses when
faced with problem-solving situations or con-
texts that demand the thoughtful formation of
strategies and the flexible shifting of thought.
Such response flexibility, often called “set shift-
ing,” may be measured using certain scores
from the WCST. A large number of studies
have used the WCST with samples of children
having ADHD. I reviewed a total of 20 such
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studies (Barkley, 1997b). In a meta-analysis of
25 studies, Frazier et al. (2004) found a mean
weighted effect size of 0.35 for response per-
severation scores (95% CI = 0.26-0.44), which
was not significant. Effect sizes for the scores of
number of categories achieved (strategy or rule
detection) and set failure were 0.29 and 0.15,
respectively, which were also nonsignificant.
Several studies not included in that meta-
analysis also used the WCST. One of these
found a small but significant difference be-
tween ADHD and control groups, but only for
perseverative errors (Seidman et al., 2001); an-
other found that such errors were significant
only in a comparison group of high-function-
ing autistic children, but not in children with
ADHD (Geurts et al., 2004). Three more stud-
ies of adults with ADHD exist that used the
WCST, and they did not find group differences
on this measure (see the meta-analysis by Her-
vey et al., 2004). Problems with cognitive flexi-
bility and set shifting therefore do not appear
to be associated with ADHD, at least as in-
dexed by this task.

Another task believed to assess rule discov-
ery and set shifting is the Junior Brixton Rule
Attainment Test, used by Shallice et al. (2002)
in their study of two age groups of chil-
dren with and without ADHD. Children with
ADHD made more perseverative errors, used
more guessing, and had fewer correct responses
than control children. Although older children
in both groups did better than younger chil-
dren, there was no group X age interaction,

suggesting that the group differences remained
across the ages studied here (7-12 years).

A study by Greve et al. (1996) is perhaps re-
vealing of the specific problem that children
with ADHD may have on such tasks. This
study used a test similar to the WCST, known
as the California Card Sorting Test, with chil-
dren having ADHD and control children. Al-
though subjects must sort cards based on rules,
the test involves three different forms of admin-
istration. One includes telling the subject the
rule to be used for sorting (Cued Sort); another
involves the examiner’s sorting the cards, but
the child’s stating the rule from the sorting pat-
tern (Structured Sort); and the third involves
the subject’s both sorting the cards and stating
the rule he or she is using (Free Sort). It was hy-
pothesized that if children with ADHD have
problems with concept formation, they will
have difficulties with Free Sort and Structured
Sort, both of which require a child to identify
or formulate the rule in effect. They will have
no difficulty on Cued Sort, because they have
been explicitly told the rule to use for sorting.
Conversely, if children with ADHD have diffi-
culty with rule-governed behavior (the control
of the rule over motor responding), then defi-
cits will be apparent in Cued Sort as well as in
the other sorting routines. In the other two sort
procedures, however, they will be able to accu-
rately describe the rule in use when they are
correctly sorting. Their errors, then, in the lat-
ter two sorts will be evidence of poor rule exe-
cution not of rule formulation.



The results of this study indicated that chil-
dren with ADHD differed on scores that im-
plied a problem with rule execution. These re-
sults may indicate that any difficulties children
with ADHD may have with the WCST or other
rule discovery tasks is not so much that they
cannot discover or formulate the new sorting
rule as that they cannot adhere to it in response
execution.

CREATIVITY

Elsewhere, T (Barkley, 1997a, 1997b; see also
Chapter 7, this volume) have suggested
that behavioral or verbal creativity (originality)
may be impaired in those with ADHD as a con-
sequence of their poor behavioral inhibition.
Certainly, as noted above, there is an abundant
literature showing that those with ADHD have
difficulties with verbal fluency, or the genera-
tion of novel words on demand under timed
fluency tests. This is a relatively simple form of
verbal creativity that is consistent with such a
prediction. But studies of other forms of cre-
ativity in ADHD are few in number. They are
plagued, as is the field of creativity research it-
self, by problems in the very definition of “cre-
ativity” (Boden, 1994; Brown, 1989; Sternberg
& Lubart, 1996). Creativity during free play
(Alessandri, 1992) and performance of nonver-
bal, figural creativity tasks (Funk, Chessare,
Weaver, & Exley, 1993) have been noted to be
significantly below average in children with
ADHD. This would seem to support the earlier
prediction of such deficits’ being associated
with ADHD. However, Shaw and Brown
(1990) did not find a deficit in creativity in a
small sample of high-IQ children with ADHD.
They did find that those with ADHD gathered
and used more diverse, nonverbal, and poorly
focused information and displayed higher
figural creativity. Using so small a sample
and only bright children, however, hardly
poses a reasonable test of this prediction. More
research on creativity in ADHD s
clearly needed in testing this prediction of the
model.

My colleagues and I studied two forms of
creativity in teens with ADHD and in a control
group (Barkley, Edwards, et al., 2001). One
form of creativity, ideational fluency, is as-
sessed by the Object Usage Test. The number of
novel uses a child is able to describe for several
common objects (brick, bucket, rope) repre-
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sents the dependent measure. For each object,
children are given 1 minute to describe as many
different uses of the object as possible. We also
assessed nonverbal creativity or fluency, in
which children were given three common geo-
metric shapes (square, circle, and triangle) and
asked to create as many different combinations
of these shapes into recognizable objects during
a 2-minute period. Some verbal labeling ability
was required, as the children had to tell the ex-
aminer what their shapes represented. Both
tasks loaded on the same factor as verbal flu-
ency, digit span, and the Simon game described
earlier in the discussions of verbal working
memory and language. The teens with ADHD
did not differ from controls on this factor, im-
plying no differences in creative ability, though
scores for the individual creativity tasks were
not analyzed separately. The same Object Us-
age Test was employed in another study in my
lab (Murphy et al., 2001), which also revealed
no significant differences between adults with
ADHD and control adults. And, so while
verbal fluency may be impaired in ADHD,
ideational creativity appears not to be so. Tests
of nonverbal, figural creativity have shown
mixed results.

SELF-REGULATION OF EMOTION

Irritability, hostility, excitability, and a general
emotional hyperresponsiveness toward others
have been frequently described in the clinical
literature on ADHD (see Barkley, 1990; Still,
1902). Douglas (1983, 1988) anecdotally ob-
served and later objectively documented the
tendency of children with ADHD to become
overaroused and excitable in response to re-
wards, and to be more visibly frustrated when
past rates of reinforcement declined (Douglas
& Parry, 1994; Wigal et al., 1993). Rosenbaum
and Baker (1984) also reported finding greater
negative affect expressed by children with
ADHD during a concept-learning task involv-
ing noncontingent negative feedback. And
Cole, Zahn-Waxler, and Smith (1994) found
that levels of negative affect were significantly
and positively correlated with symptoms of
and risk for ADHD, but only in boys. The op-
posite proved true for girls. These clinical ob-
servations and research studies intimate that
emotional self-control may be problematic for
children with ADHD, particularly concerning
the expression of negative emotions.
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Greater emotional reactivity has also been
reported in the social interactions of children
with ADHD. Eric Mash (personal communica-
tion, February 1993) found that such children
displayed greater emotional intonation in their
verbal interactions with their mothers. Studies
of peer interactions have also found children
with ADHD to be more negative and emo-
tional in their social communications with
peers. This greater level of expressed negative
emotion is most salient in the subgroup of chil-
dren with ADHD who have high levels of
comorbid aggression (Hinshaw & Melnick,
19935). Consistent with such findings, Keltner,
Moffitt, and Stouthamer-Loeber (1995) re-
corded the facial expressions of adolescent
boys during a structured social interaction.
Four groups of boys were created. One was
rated as having high levels of externalizing
symptoms (hyperactive-impulsive—inattentive—
aggressive behavior); a second consisted
of boys rated as having more internalizing
symptoms (anxiety, depression, etc.); a third
group consisted of boys having elevations on
ratings of both types of symptoms; and the
fourth group was composed of nondisordered
adolescent boys. Boys showing high levels of
externalizing symptoms were found to demon-
strate significantly more facial expressions of
anger than the other groups, which were low in
externalizing symptoms. These results suggest
the possibility that the commonly noted associ-
ation of ADHD with defiant and hostile behav-
ior (see Hinshaw, 1987, for a review) may, at
least in part, stem from a deficiency in emo-
tional self-regulation in those with ADHD.
Again, however, these findings merely suggest
rather than confirm a link between ADHD and
emotional self-regulation, and they tend to im-
ply that the poorest emotion modulation may
be within the aggressive subgroup of children
with ADHD.

Since the preceding edition of this text, addi-
tional studies have focused on this issue in chil-
dren with ADHD. Walcott and Landau (2004),
for instance, evaluated boys with ADHD dur-
ing a frustrating peer competition task in which
half of the boys in each group were instructed
to try to hide their feelings if they became up-
set. Boys with ADHD were less effective at
doing so than control boys. Melnick and
Hinshaw (2000) observed children with
ADHD during a family problem-solving task
that elicited frustration. Only a highly aggres-
sive subgroup of boys with ADHD demon-

strated a less constructive pattern of emotional
coping, compared to nonaggressive or control
boys. The overall emotional self-regulation of
these boys was found to be predictive of their
noncompliance in a summer camp environ-
ment. Kitchens, Rosen, and Braaten (1999)
found that both children with ADHD and their
mothers rated the children as more angry and
depressed than mothers of children, without
ADHD rated their offspring; the higher depres-
sion ratings were more typical of males with
ADHD than of females. In a subsequent study,
Braaten and Rosen (2000) reported that boys
with ADHD expressed lower levels of empathy
and exhibited more sadness, anger, and guilt
than control boys.

Despite these apparent difficulties with emo-
tional self-control, children with ADHD have
not been found to have any difficulties with the
perception or recognition of others’ emotions
(Shapiro et al., 1993); such children were not
observed to be significantly different from chil-
dren in their processing of emotional informa-
tion, except on two auditory tests that ap-
peared to make demands on auditory—verbal
working memory.

Research to date therefore seems to suggest
that children with ADHD have difficulties with
regulation of their emotional states, particu-
larly in response to frustration; it also indicates
that they appear to show higher levels of
aggression, anger, and sadness or depression
(mainly boys), and possibly lower levels of em-
pathy, than control children. Not surprisingly,
these problems with emotional self-control
may be most apparent in the highly aggressive
subset of children with ADHD.

SELF-AWARENESS

Clinical lore has long held that children with
ADHD have low self-esteem and often think
poorly of themselves and their performance of
tasks. Since the preceding edition of this text, a
number of studies have been conducted to eval-
uate this idea. Not only do these results of these
studies not support this widely held view, but
they actually find just the opposite—that chil-
dren with ADHD have a positive illusory bias
in their self-perceptions of their competence. It
is helpful to distinguish among several levels of
self-perceptions in understanding this literature
(Harter, 1985; Hoza, Pelham, Dobbs, Owens,
& Pillow, 2002). Harter (1985) argued for two



different self-perception concepts. One consists
of domain-specific self-perceptions (e.g., per-
ceptions of social acceptance or scholastic com-
petence); the second consists of global self-
worth, which is not simply a summation of all
domain-specific self-perceptions, but an in-
dependent construct. To these two concepts,
Hoza et al. (2002) have added a third: task-spe-
cific self-perceptions of competence.

In their review of this literature, Hoza et al.
(2002) found very conflicting evidence that
children with ADHD express low self-evalua-
tions of global self-worth or even domain-spe-
cific self-evaluations, except in the area of
behavioral conduct. These authors suggested
that where evidence exists for low self-evalua-
tions in both constructs (domain-specific or
global), it may have more to do with disorders
that are comorbid with ADHD (aggression or
CD, LDs, or depression). On task-specific self-
perceptions, however, children with ADHD
overestimate their competence. This is not to
say that their self-perceptions are above those
of nondisabled control children; rather, their
self-perceptions are very similar to those given
by control children, even though the perfor-
mance of the group with ADHD on various
tasks is often well below that of the control
group. All children tend to overestimate their
competence on tasks, viewing themselves as
better than average. What the results would in-
dicate is that children with ADHD show more
limited awareness of their deficient areas of
competence. It is the disparity between self-
evaluation and task performance of compe-
tence that distinguishes children with ADHD
from control children. Hoza and colleagues
concluded that there is strong evidence for a
positive illusory bias among children with
ADHD in their self-perceptions of task-specific
competence.

Hoza et al. (2002) then examined these is-
sues further in their own research, and found
boys with ADHD to show a positive illusory
bias in their self-perceptions of domain-specific
functioning (scholastic, social, and behavioral
domains). These overestimates were most
prominent in those domains in which subsets
of children with ADHD may be the most im-
paired. For instance, boys with both aggression
and ADHD demonstrated a greater illusory
bias in the social and behavioral domains,
whereas the boys doing poorly in academic
competence were more biased toward seeing
themselves as doing normally in the scholastic
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domain. Global self-worth was likely to be low
only in boys with ADHD who had coexisting
depression. These findings were replicated us-
ing the much larger samples (7 = 487 children
with ADHD, 287 control children) from the
National Institute of Mental Health Multimod-
al Treatment Study of ADHD (Hoza et al.,
2004) in which children with ADHD showed
the greatest disparity in self-perceptions in do-
mains in which they were the most impaired.
We (Knouse, Bagwell, Barkley, & Murphy, in
press) recently found evidence for this same il-
lusory bias among adults with ADHD in the
domain of driving competence. Some evidence
suggests that these biased self-perceptions are
more likely to occur in the Combined Type of
ADHD than in the Predominantly Inattentive
Type, and that they are more strongly corre-
lated with severity of impulsive-hyperactive
behavior than with severity of inattention
(Owens & Hoza, 2003).

Diener and Milich (1997) argued that such a
positive illusory bias might be self-protective,
allowing children with ADHD to cope better
on a daily basis despite their failure experi-
ences. The results of Hoza et al.’s work (Hoza,
Waschbusch, Pelham, Molina, & Milich, 2000;
Hoza et al., 2002, 2004) are consistent with
such a view, in that the greater disparities be-
tween self-perceptions and actual functioning
were in those domains that were the most im-
paired. But a study by Ohan and Johnston
(2002) found that the self-protection hypothe-
sis was supported only in biased self-percep-
tions of social competence, whereas it did not
seem to account for the self-perceptions in the
area of academic performance. Unresolved is
whether this self-protection represents a con-
scious or willful attempt at self-protection, as it
seems to be for the social domain of function-
ing (such as would be involved in actively at-
tempting to present oneself always in a positive
light), or whether it represents truly inaccurate
self-perception (as it may be in the academic
competence domain). The latter is certainly a
possibility, given that ADHD is believed to
arise from difficulties in frontal lobe function-
ing, and that self-awareness and evaluation are
largely frontal lobe functions (see Barkley,
1997b; see also Chapter 5).

Children with ADHD have also been found
to attribute much of their success on various
tasks to luck or external, uncontrollable fac-
tors, and to do so more strongly than nondis-
abled children do. They are less likely than
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nondisabled children, however, to attribute
their failures to lack of effort (Hoza et al.,
2000; Hoza, Pelham, Waschbusch, Kipp, &
Owens, 2001). All of this suggests that children
with ADHD perceive the outcomes of their per-
formance as being more out of their own con-
trol than do nondisabled children.

MOTIVATIONAL DIFFICULTIES
Impaired Persistence of Effort

Clinical descriptions of children and adults
with ADHD are often rife with references to
poor motivation in general and impaired per-
sistence of effort in particular. As noted above,
those with ADHD demonstrate a greater vari-
ability of task performance and discount the
value of future rewards more steeply than con-
trol children as the delay to the reward in-
creases. Researchers have also frequently com-
mented on such difficulties in tasks requiring
repetitive responding that involve little or no
reinforcement (Barber et al., 1996; Barkley,
1990; Douglas, 1972, 1983, 1989). Written
productivity in arithmetic tasks, in particular,
may be taken as a measure of persistence; those
with ADHD have been found to be less pro-
ductive on such tasks than control children
(Barkley, DuPaul, & McMurray, 1990). Multi-
ple studies also have documented that children
with ADHD show impaired persistence of ef-
fort in laboratory tasks (August, 1987; August
& Garfinkel, 1990; Barber et al.,, 1996;
Borcherding et al., 1988; Douglas & Benezra,
1990; Milich, in press; Ott & Lyman, 1993;
Solanto, Wender, & Bartell, 1997; van der
Meere, Shalev, Borger, & Gross-Tsur, 1995;
Wilkison, Kircher, McMahon, & Sloane,
1995). For instance, Hoza et al. (2001) ob-
served that children with ADHD simply quit
working on laboratory tasks more often than
did control children. Thus the evidence for dif-
ficulties in the self-regulation of motivation
(particularly persistence of effort) in ADHD is
impressive. Indeed, Paul Green (personal com-
munication, April 2001) has informed me of
results from his own research suggesting that
50% of the variance in performance on neuro-
psychological tests, such as those described ear-
lier (WCST, fluency tasks, trails, etc.) is ac-
counted for by the level of effort a person
applies to the task. Degree of effort, he argues,
can be readily assessed by using two simple lab
tasks—a digit recognition task and a paired-

word recognition task. If such effort is not
measured and controlled in group compari-
sons, it may lead to erroneous conclusions
about deficiencies on neuropsychological tests
that are largely due to the more limited effort
applied by those with ADHD to these tasks.
Some have suggested that children with
ADHD have an apparent insensitivity to re-
inforcement (for reviews, see Barkley, 1989;
Douglas, 1989; Haenlein & Caul, 1987;
Luman, Oosterlaan, & Sergeant, 2003;
Sagvolden et al., 1989). Studies using varying
schedules of reinforcement typically find that
children with ADHD and nondisabled children
do not differ in their task performances under
immediate and continuous reward (Barber et
al., 1996; Cunningham & Knights, 1978;
Douglas & Parry, 1983, 1994; Parry &
Douglas, 1983), although children with ADHD
seem to benefit from high-intensity reinforce-
ment (Luman et al., 2005). In contrast, when
partial or delayed reinforcement is introduced,
the performance of children with ADHD may
decline relative to that of nondisabled children
(Parry & Douglas, 1983; Freibergs & Douglas,
1969). Just as many studies, however, have not
found this decline (Barber et al., 1996; Pelham,
Milich, & Walker, 1986; Stevens, Quittner,
Zuckerman, & Moore, 2002) or have found
that the difficulty of the task moderates the ef-
fect (Barber & Milich, 1989). In a similar vein,
the performance of children with ADHD dur-
ing relatively tedious tasks involving little or no
reward is often enhanced by the addition of re-
inforcement; however, so is the performance of
nondisabled children (Carlson & Alexander,
1993; Iaboni, Douglas, & Baker, 1995;
Kupietz, Camp, & Weissman, 1976; Pelham
et al., 1986; Solanto, 1990; van der Meere,
Hughes, Borger, & Sallee, 1995; see the recent
review by Luman et al., 2005). And the addi-
tion of reinforcement to the task does not seem
to alter the significant deterioration in effort
over time seen in children with ADHD on such
tasks (Solanto et al., 1997). Although some in-
terpreted the early findings in this area as sug-
gesting that children with ADHD have a re-
duced sensitivity to reinforcement (Haenlein &
Caul, 1987) or are dominated by immediate re-
inforcement (Douglas, 1983; Sagvolden et al.,
1989), the similar enhancement of the perfor-
mance of nondisabled children by reward in
the studies noted above challenged this inter-
pretation (Pelham et al., 1986; Solanto, 1990).
Moreover, Douglas and her colleagues (Iaboni



etal., 1995) did not find the reward dominance
effect that she earlier hypothesized might be as-
sociated with ADHD (Douglas, 1989). Later
studies have found a preference among chil-
dren with ADHD for more immediate than de-
layed rewards (Barkley, Edwards, et al., 2001;
Luman et al., 2005; Tripp & Alsop, 1999,
2001).

Elsewhere, I have suggested a possible expla-
nation for these results (Barkley, 1997b; see
also Chapter 7). It focuses on the observations
that the performance of nondisabled children is
superior to that of children with ADHD under
conditions of little or no reward and may be
less affected by reductions in schedules of rein-
forcement, depending on the task duration and
its difficulty level. This effect may result from
nondisabled children’s developing the capacity
to bridge temporal delays between the elements
of behavioral contingencies via their better-
developed working memory abilities and in-
ternalized language. Combined with working
memory as well as self-directed speech and the
rule-governed behavior it permits, this self-reg-
ulation of motivation may allow nondisabled
children not only to retain the goal of their per-
formance in mind and subvocally encourage
themselves in their persistence, but in so doing
to create the drive necessary for such per-
sistence, as has been suggested by others
(Berkowitz, 1982; Mischel, Shoda, & Peake,
1988). This line of reasoning would sug-
gest that, across development, the behavior of
those with ADHD remains more contingency-
shaped, or under the control of the immediate
and external sources of reward, than it does in
nondisabled children. Therefore, it is not that
children with ADHD are either less sensitive to
reinforcement or, conversely, dominated by a
tendency to seek immediate rewards. They in-
stead have a diminished capacity to bridge de-
lays in reinforcement and to permit the persis-
tence of goal-directed acts. Their performance
in the absence of reward or under relatively
low-reward conditions is most likely to lead to
impersistence and to discriminate them from
nondisabled children.

Some evidence for this was reported by
Carlson and Tamm (2000), who studied the
task performance of children with ADHD and
control children under conditions of reward,
response cost, and noncontingent reward. The
children with ADHD also performed better on
a high- than a low-interest task. The control
children showed little differences in perfor-
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mance across these conditions, in keeping with
the explanation above. Children with ADHD,
however, benefited from both the reward and
the response cost conditions (particularly the
latter), but the latter condition led to a reduc-
tion in self-rated motivation. Similarly, a study
by Slusarek, Velling, Bunk, and Eggers (2001)
found that children with ADHD did not differ
from children with other psychiatric disorders
or with no disorder under conditions of high
incentives, but were less able to inhibit their
behavior and had longer reaction times under
the low-incentive condition while performing a
laboratory stop signal task.

In conclusion, it seems that children with
ADHD may demonstrate a greater preference
for immediate over delayed reinforcement, may
more steeply discount delayed rewards as a
function of the time delay, and seem to show a
lesser sensitivity to reinforcement on psycho-
physiological measures than do control chil-
dren (Luman et al., 2005). It may be delayed
reinforcement, more than partial reinforce-
ment, that is detrimental to their task perfor-
mance. The ability of nondisabled children to
persist in task performance in the absence of re-
inforcement may have to do with their greater
capacity to self-regulate intrinsic motivation by
using self-directed language and other mental
representations to bridge delays between per-
formance and the reinforcement that may be
available for it.

Response Perseveration

Children with high levels of externalizing be-
havior, like adults with psychopathy, have been
found to demonstrate greater persistence of re-
sponding (perseveration) in pursuit of reward,
despite punishment or changes in contingencies
that indicate an increasing likelihood of pun-
ishment. Left unclear from earlier studies has
been whether this problem is characteristic of
those who specifically have ADHD or of indi-
viduals who are more likely to have CD or psy-
chopathy.

Although ADHD and CD may often occur
together, they are thought to represent at least
semi-independent, albeit overlapping condi-
tions (Hinshaw, 1987). As noted in this and
other chapters of this volume, ADHD is often
associated with neurodevelopmental immatu-
rity, motor coordination difficulties, and cogni-
tive impairments (particularly in attention and
executive functioning), and shows exception-
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ally high heritability. CD, by contrast, is typi-
cally associated with social adversity, family
disruption, poor parental management skills,
diminished parental monitoring, affiliation
with deviant peers, and low verbal intelligence,
as well as a somewhat lower level of herit-
ability (Burt, Krueger, McGue, & Iacono,
2001; Hinshaw & Lee, 2003; Loeber, 1990;
Loeber, Burke, Lahey, Winters, & Zera, 2000).
Even so, some genetic liability appears to be
shared between the two disorders, at least in
childhood, although separate genetic contribu-
tions may emerge by adolescence (Coolidge,
Thede, & Young, 2000; Silberg et al., 1996).
There may also be some shared genetic liability
among these two disorders and impaired ex-
ecutive functioning (Coolidge et al., 2000).
Where the disorders co-occur, all of these asso-
ciated characteristics may be present.

Several theorists have argued that ADHD
may comprise a deficiency in response in-
hibition (Barkley, 1997a, 1997b; Quay, 1988,
1997; Schachar, Tannock, & Logan, 1993),
particularly in the aspect of inhibition that may
be under executive or volitional control
(Barkley, 1997a, 1997b; Nigg, 2001; Still,
1902). CD also has been conceptualized as in-
volving a form of impulsivity, but of a different
sort. That form is thought to arise from moti-
vational disturbances, such as a heightened
sensitivity to reward or a greater inclination to-
ward reward-seeking behavior (Newman &
Wallace, 1993; Nigg, 2001; Quay, 1988). Quay
has argued that the two disorders may be dis-
tinguished in part by the nature of their inhibi-
tory deficits. Both Quay and Newman based
their original views of the inhibitory deficit
found in CD largely on Gray’s (1982, 1987)
neuropsychological model of anxiety.

As I have described in Chapter 1 of this
book, Gray proposed a neuropsychological
theory of behavioral approach, inhibition, and
motivation that incorporates two distinct be-
havioral systems. One is the behavioral inhibi-
tion system (BIS), which responds to signals of
impending punishment or nonreward so as to
result in passive avoidance behavior and ex-
tinction. The other system is the behavioral
activation (reward) system (BAS), which re-
sponds to conditioned stimuli associated with
reward or nonpunishment. Gray hypothesized
that anxiety-prone individuals have a relatively
more active or stronger BIS, while those with
impulsive behavior have a relatively under-
active BIS.

Using this model, Quay (1988) proposed
that CD represents an overactive BAS relative
to BIS, such that the behavior of those having
CD can be characterized as reward-dominant
or excessively sensitive to reinforcement. In
contrast, Quay hypothesized ADHD to repre-
sent an underactive BIS relative to BAS, result-
ing in poor impulse control or response in-
hibition. To test this notion, Shapiro, Quay,
Hogan, and Schwartz (1988) employed New-
man’s adaptation (Newman, Patterson, &
Kosson, 1987) of Siegel’s (1978) Card Playing
Task. This task requires the participant to bet
money on whether a face card will appear on a
computer screen in each of a series of 100 tri-
als. Each card is initially displayed face down,
while the participant decides to bet whether or
not a face card will appear when the card is un-
covered. Early trials have a high rate of rein-
forcement (90%), while later trials decrease
progressively to 0% by the end of the deck.
Newman et al. (1987) and Siegel (1978) both
found that adults with psychopathy perseverat-
ed in responding on this task, despite an in-
creasing likelihood of punishment (lost bets)
across the task. They therefore achieved fewer
winnings than did control adults. Consistent
with Quay’s distinction between ADHD and
CD, Shapiro et al. (1988) found that children
with CD played significantly more cards in this
task than did control children. Daugherty and
Quay (1991) found much the same result,
whereas children with ADHD did not show
such perseveration.

A later study by Milich, Hartung, Martin,
and Haigler (1994), however, did not find an
association between level of CD symptoms and
either perseverative responding or earnings on
this task, contrary to Quay’s predictions.
In contrast, a more recent study by Seguin,
Arseneault, Boulerice, Harden, and Tremblay
(2002) tested 13-year-old boys chosen on the
basis of childhood histories of physical aggres-
sion (stable, unstable, or nonaggressive). They
found that physical aggression, regardless of its
stability from childhood to adolescence, was
associated with perseveration on this same
task.

Mariellen Fischer and I recently reported a
study of children with ADHD followed to
adulthood, in which we tested them on the
Card Playing Task and examined whether their
performance was a function of their ADHD or
of coexisting CD (Fischer, Barkley, Smallish, &
Fletcher, 2004). Our results indicated that life-



time CD did not contribute to severity of inat-
tention, inhibition, reaction time, or greater
ADHD-related behavior during task perfor-
mance, consistent with our hypothesis predi-
cated on Quay’s theory of CD. But CD was dis-
tinctly associated with response perseveration
on the Card Playing Task, again in keeping
with our hypothesis and Quay’s theory. The
subset of participants with ADHD who also
qualified for lifetime CD played significantly
more cards than those without CD. Severity of
CD was also found in the regression analysis to
contribute significantly to individual differ-
ences on this measure, even after we controlled
for severity of childhood hyperactivity, current
IQ, severity of current ADHD, and level of cur-
rent anxiety and depression. These results sup-
port Quay’s hypothesis that CD, not ADHD, is
chiefly related to difficulties with persever-
ation, replicating earlier studies that also doc-
umented such a relationship (Daugherty &
Quay, 1991; Shapiro et al., 1988; Seguin et al.,
2002). Yet the results are just as consistent with
Nigg’s (2001) distinction between executive
and motivational forms of poor inhibition. As
noted earlier, difficulties with inhibiting behav-
ior on command, as in a CPT, may have more
to do with poor executive control (rule gov-
ernance) of responding, whereas response
perseveration may be more indicative of moti-
vational problems (in this case, reward seeking)
interfering with behavioral control. Our results
cannot distinguish among these competing ex-
planations. But as Seguin et al. (2002) noted,
playing more cards on this task is not necessar-
ily an index of perseverative behavior, given
that playing early trials actually increases the
reinforcement available to the participant and
thus is a rational strategy. It is only when cards
are played beyond that point where the ratio of
rewards to punishments becomes equally likely
or even increasingly punitive that perseveration
can be said to exist. Our study demonstrated
that when this stricter definition of persev-
eration was employed (playing either 34+ or
75+ cards), the association with CD remained
evident.

These results may be viewed as supportive of
Quay’s view that overactivity in the BAS (re-
ward system) may be uniquely associated with
CD/psychopathy and not with ADHD. But
they may also support Beauchaine’s (Beau-
chaine, 2001; Beauchaine, Katkin, Strassberg,
& Snarr, 2001) hypothesis that under activity
in the BAS could lead to reward seeking behav-
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ior as a form of stimulation seeking. Given that
the Card Playing Task measures only a behav-
ioral outcome, it cannot by itself index pre-
cisely whether over- or underactivity in the BAS
mediates this behavior. Moreover, persever-
ation on this task could be a function not just
of a heightened sensitivity to reward or a
greater inclination to reward seeking, but also
of a failure to attend adequately to peripheral
information that would direct one to shift to a
more effective strategy, as Seguin et al. (2002)
and Newman and Wallace (1993) have as-
serted. Such a failure could arise either from
heightened arousal to the consequences that in-
terferes with processing such information or
from a restriction of attention away from pe-
ripheral cues during goal-directed activities, as
these authors discuss. Our study is unable to
distinguish among these various interpreta-
tions, but encourages further research to do so,
given our replicated association of CD with
perseveration.

PROBLEMS WITH AROUSAL

Some evidence does exist for possible problems
in the regulation of central and autonomic ner-
vous system arousal to meet task demands in
those with ADHD. Multiple reviews of the
psychophysiological (Borger & van der Meere,
2000; Beauchaine et al., 2001; Brand & van
der Vlugt, 1989; Hastings & Barkley, 1978;
Herpertz et al., 2001; Klorman et al., 1988;
Rosenthal & Allen, 1978; Rothenberger, 1995)
and cognitive (Douglas, 1983, 1988) literatures
have concluded that children with ADHD
show greater variability in central and auto-
nomic arousal patterns. They also seem to be
underreactive to stimulation in evoked re-
sponse paradigms, particularly in the later
P300 features of the evoked response (Klorman
et al., 1988; Klorman, 1992). These P300 char-
acteristics have been shown to be associated
with frontal lobe activation (Klorman et al.,
1988; Klorman, 1992). Children with ADHD
have also been shown to display less anticipa-
tory electroencephalographic (EEG) activation
in response to impending events within tasks
(known as the contingent negative variation or
“expectancy” wave) (Hastings & Barkley,
1978), and to have less recruiting of psycho-
physiological activity over the frontal regions
when necessary for appropriate task per-
formance (Brand & van der Vlugt, 1989;
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Rothenberger, 1995), relative to control
groups.

Far more consistent have been the results of
quantitative EEG and evoked response poten-
tial measures, sometimes taken in conjunction
with vigilance tests (Monastra et al., 1999; El-
Sayed, Larsson, Persson, & Rydelius, 2002; see
Loo & Barkley, 2005, for a review). The most
consistent patterns for EEG research are in-
creased slow-wave or theta activity, particu-
larly in the frontal lobe, and excess beta activ-
ity—all indicative of a pattern of underarousal
and underreactivity in ADHD (Monastra,
Lubar, & Linden, 2001).

Studies using positron emission tomography
as a means of measuring brain activity have
also found diminished brain activity in adults
as well as adolescent females with ADHD
(Ernst et al., 1994; Zametkin et al., 1990). Re-
sults have not been as reliably obtained with
adolescent males (Zametkin et al., 1993). Simi-
larly, studies using cerebral blood flow as a
means of measuring brain activity have found
decreased perfusion of the frontal regions and
striatum in those with ADHD (Lou, Henriksen,
& Bruhn, 1984; Lou, Henriksen, Bruhn,
Borner, & Neilsen, 1989; Sieg, Gaffney, Pres-
ton, & Hellings, 1995). All this implies that
ADHD is associated with difficulties with pha-
sic or reactive arousal and activation, particu-
larly in response to environmental events.

SENSORY PROBLEMS

No evidence indicates that children with
ADHD are any more likely than nondisabled
children to have difficulties in the development
of their peripheral hearing, although they may
have more otitis media or middle-ear infections
than typical children do (Mitchell, Aman,
Turbott, & Manku, 1987). Some research sug-
gests that children with ADHD may be more
sensitive to auditory loudness, preferring lower
levels of speech when asked to define what
sound level is most comfortable and tolerable
for them (Lucker, Geffner, & Koch, 1996). The
precise meaning of this research is unclear at
the moment, though it could imply a hyper-
sensitivity to speech loudness associated with
ADHD. Other research has also shown that
children with ADHD may have difficulties with
the accurate discrimination of the speech of
others when either speech or nonspeech noise

occurs in the background (Geffner, Lucker, &
Koch, 1996). If replicated, these results would
suggest that teachers and parents should make
an effort to reduce background noise when at-
tempting to teach, instruct, or otherwise direct
children with ADHD through verbal means.
However, as noted in the earlier discussion of
language problems, more recent research has
not found these children to have problems with
detection of voice or with tone onset unless
ADHD co-occurs with reading disorders
(Breier et al., 2001). It may be the large overlap
of ADHD with reading disorders that has con-
tributed to the findings described above, since
reading disorders were not assessed or ruled
out in the earlier studies.

Some have noted greater difficulties in vision
for children with ADHD, particularly with stra-
bismus (Hartsough & Lambert, 1985; Stewart
et al., 1966), but these findings were based on
children diagnosed before the development of
the more rigorous DSM diagnostic criteria and
did not attempt to control for the association of
ADHD with other disorders that could account
for such findings. Even so, the percentage of chil-
dren in these studies with such visual problems
was quite low (19-21%). Others (Barkley,
DuPaul, & McMurray, 1990), however have not
found any history of visual problems in children
with ADHD diagnosed according to more recent
DSM criteria. It is conceptually unlikely that
ADHD would be associated with peripheral vi-
sual problems, given what is now known about
its pathophysiology that does not implicate the
primary visual system.

PROBLEMS WITH MOTOR DEVELOPMENT

Results are conflicting as to whether children
with ADHD experience a greater risk of delays
in walking, with some studies not finding any
higher prevalence of this problem (Hartsough
& Lambert, 1985) and others finding it
(Mitchell et al., 1987; Szatmari et al., 1989).
Some studies (Hartsough & Lambert, 1985)
found children with ADHD to be somewhat
more likely to have delays in the onset of crawl-
ing (6.5%) than nondisabled children (1.6%).
Others found no greater risk for delays in any
areas of motor milestones (Barkley, DuPaul, &
McMurray, 1990). Nevertheless, although the
onset of major motor milestones may not be
definitively delayed for children with ADHD as



a group, as many as 52% of such children com-
pared to up to 35% of typical children are
characterized as having poor motor coordina-
tion (Barkley, DuPaul, & McMurray, 1990;
Gillberg & Kadesjo, 2000; Hartsough & Lam-
bert, 1985; Stewart et al., 1966; Szatmari et al.,
1989). Kadesjo and Gillberg (1999, 2001) have
clearly documented that 47% of children with
ADHD met DSM-IV criteria for Developmen-
tal Coordination Disorder (DCD), compared
to 9% of control cases. They also found the in-
verse comorbidity when they conducted a lon-
gitudinal study of DCD in children in Sweden:
Approximately half of the children with DCD
had moderate to severe symptoms of ADHD,
with 19% of such children meeting full criteria
for a diagnosis of ADHD (see Gillberg &
Kadesjo, 2000, for a review).

It is therefore not surprising that studies ex-
amining neurological “soft signs” related to
motor coordination and motor overflow move-
ments find children with ADHD to demon-
strate more of such signs as well as generally
sluggish gross motor movements than control
children, including those with pure LDs (Carte
et al., 1996; Denckla & Rudel, 1978; Denckla,
Rudel, Chapman, & Krieger, 1985; McMahon
& Greenberg, 1977; Shaywitz & Shaywitz,
1984; Werry et al., 1972). Motor overflow
movements have also been documented and
have been interpreted as indicators of delayed
development of motor inhibition (Denckla et
al., 1985).

Studies using tests of fine motor coordina-
tion, such as balance, fine motor gestures, elec-
tronic or paper-and-pencil mazes, and pursuit
tracking, often find children with ADHD to be
less coordinated in these actions (Hoy, Weiss,
Minde, & Cohen, 1978; Mariani & Barkley,
1997; McMahon & Greenberg, 1977; Moffitt,
1990; Shaywitz & Shaywitz, 1984; Ullman,
Barkley, & Brown, 1978). Simple motor speed,
as measured by finger-tapping rate or grooved
pegboard tests, does not seem to be as affected
in ADHD as is the execution of complex, co-
ordinated sequences of motor movements
(Barkley et al., 1996a; Breen, 1989;
Grodzinsky & Diamond, 1992; Mariani &
Barkley, 1997; Seidman, Biederman, et al.,
1995; Seidman et al., 1997). Therefore, the
bulk of the available evidence supports the ex-
istence of deficits in motor control, particularly
when motor sequences must be performed, in
those with ADHD.
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Compelling evidence for a motor control
deficit in ADHD also comes from the substan-
tial programmatic research of Sergeant and van
der Meere (1990) and colleagues in the Nether-
lands. Employing an information-processing
paradigm, these studies isolated the cognitive
deficit in those with ADHD to the motor con-
trol stage rather than to an attentional or infor-
mation-processing stage. Specifically, their re-
search suggests that the deficit is not at the
response choice stage, but at the motor preset-
ting stage involved in motor preparedness to
act (Oosterlaan & Sergeant, 1995; van der
Meere et al., 1996). Both a greater sluggish-
ness and greater variability in motor prepara-
tion seem evident. This program of research
also identified an insensitivity to errors in the
motor performance of children with ADHD
(Oosterlaan & Sergeant, 1995; Sergeant & van
der Meere, 1988). In agreement with these
results, other investigators (Hall, Halperin,
Schwartz, & Newcorn, 1997) have also shown
that ADHD is associated with deficits in re-
sponse decision making and response organiza-
tion, particularly in children who may have
comorbid reading disorders.

Handwriting has often been noted in the
clinical literature to be less mature in those
with ADHD (Sleator & Pelham, 1986), and
was subsequently shown by more objective
means to be significantly impaired in both the
Combined and Predominantly Inattentive
Types of ADHD, though more so in the former
than the latter (Marcotte & Stern, 1997). Diffi-
culties with drawing have likewise been found
in children with ADHD (Hoy et al., 1978;
McGee et al., 1992). As noted earlier in this
chapter, one test which seems to capture a sim-
pler form of motor sequencing is the Hand
Movements Test from the Kaufman Assess-
ment Battery for Children. Three studies used
this task and all found the group with ADHD
to be significantly less proficient (Breen, 1989;
Grodzinsky & Diamond, 1992; Mariani &
Barkley, 1997), suggesting a problem with tem-
poral ordering of motor sequences (Kesner,
Hopkins, & Fineman, 1994). The developers
of the test battery also commented that hyper-
active children performed poorly on this task
during the clinical validation trials of the bat-
tery (Kaufman & Kaufman, 1983).

Harvey and Reid (2003) recently reviewed
49 studies of motor functioning, movement
skill, and physical fitness in children with



156 |. THE NATURE OF ADHD

ADHD. They concluded that these children are
at significantly greater risk of movement skill
difficulties; often have lower levels of physical
fitness (greater body fat, less flexibility, poor
stamina); show an elevated risk for DCD as a
comorbid condition; and often have few inter-
ventions aimed expressly at these motor and
fitness problems.

MINOR PHYSICAL ANOMALIES

It has been repeatedly shown that children with
ADHD have more minor physical anomalies
than do typical children (Firestone, Lewy, &
Douglas, 1976; Lerer, 1977; Quinn &
Rapoport, 1974; Still, 1902). “Minor physical
anomalies” refer to slight deviations in a child’s
outward appearance, such as an index finger
longer than the middle finger; a curved fifth
finger; a third toe as long or longer than the
second toe; adherent ear lobes; a single trans-
verse palmar crease; furrowed tongue; greater-
than-normal head circumference; low-seated or
soft, fleshy ears; electric, fine hair; two whorls
of hair on the back of the head; eyes placed
slightly further apart than normal; and greater
skin on the nasal side of the eyelid (among oth-
ers). Studies of infants have shown that a
higher number of minor anomalies in infancy
may be significantly related to the development
of behavioral problems and specifically hyper-
activity at age 3 (Waldrop, Bell, McLaughlin,
& Halverson, 1978). Others, however, have
been unable to replicate these findings (Burg,
Hart, Quinn, & Rapoport, 1978; Quinn,
Renfield, Burg, & Rapoport, 1977; Rapoport,
Pandoni, Renfield, Lake, & Ziegler, 1977). Still
other studies have noted that minor anomalies
are related to hyperactivity in boys, but to
overly inhibited and hypoactive behavior in
girls (Waldrop, Bell, & Goering, 1976). How-
ever, these findings were contradicted by a later
study (Jacklin, Maccoby, & Halverson, 1980),
and another found no relationship whatsoever
between number of anomalies and behavior
(LaVeck, Hammond, & LaVeck, 1980). Thus,
although children with ADHD may display
more of these anomalies, there is little if any
consistent relationship between high numbers
of minor anomalies and hyperactive behavior
(Firestone et al., 1976; Krouse & Kauffman,
1982). The topic appears to have received little
additional research attention since the preced-
ing edition of this book.

GENERAL HEALTH AND SLEEP PROBLEMS

Some studies have noted a greater incidence of
maternal health and pre- and perinatal com-
plications, such as toxemia, preeclampsia,
postmaturity, and fetal distress, in the pregnan-
cies of children with ADHD compared to
nondisabled children (Hartsough & Lambert,
1985). However, as many or more studies have
not found this to be the case (Barkley, DuPaul,
& McMurray, 1990; Stewart et al., 1966).

Several studies have found children with
ADHD to have more problems with general
health than typical children. Hartsough and
Lambert (1985) found that 50.9% of children
with hyperactivity were described as in poor
health during infancy, whereas Stewart et al.
(1966) found that 24% of their sample were so
described. The figures for control children were
29.2 and 2.7%, respectively. Chronic health
problems, such as recurring upper respiratory
infections and allergies, were also noted more
often in hyperactive than in control children
(39-44% vs. 8-25%) (Hartsough & Lambert,
1985; Mitchell et al., 1987; Szatmari et al.,
1989). Trites, Tryphonas, and Ferguson (1980)
also noted more allergies among hyperactive
than nonhyperactive children, and others have
noted the inverse—that is, more ADHD symp-
toms among children with atopic (allergic) dis-
orders (Roth, Beyreiss, Schlenzka, & Beyer,
1991). One study found that only children with
hyperactivity not associated with conduct
problems were more likely to have allergies
(Blank & Remschmidt, 1993). But others have
not found an association between ADHD and
allergies (McGee, Stanton, & Sears, 1993;
Mitchell et al., 1987), or any association be-
tween the specific allergy of atopic rhinitis (hay
fever) and ADHD (Hart, Lahey, Hynd, Loeber,
& McBurnett, 1995). Thus the nature of an as-
sociation between ADHD and allergies remains
unclear at this writing.

Several studies have examined whether chil-
dren with ADHD are more likely to suffer from
asthma. An initial report by Hartsough and
Lambert (1985) suggested such an increased
risk for asthma among children considered hy-
peractive. Yet several subsequent studies using
large samples of children (7 = 140) have not
found this to be the case when clinical diagnos-
tic criteria for ADHD were used to identify
the children (Biederman, Milberger, Faraone,
Guite, & Warburton, 1994; Biederman et al.,
1995). Nevertheless, a more recent study in-



volving a birth cohort of 4,119 children found
that of those who met criteria for ADHD
(about 7.5%), there was a significantly in-
creased risk of asthma (22% vs. 13%)
(Leibson, Katusic, Barbaresi, Ransom, &
O’Brien, 2003). And so the relationship of
ADHD to increased risk for asthma remains an
open question.

One study examined a large sample of 124
children and adolescents with ADHD for the
presence of growth deficits in height and
weight (Spencer et al., 1996). The investigators
found no evidence of weight deficits in children
with ADHD, even though 89% of the sample
had been treated with stimulant medications,
which were previously thought to create reduc-
tions in weight. The children with ADHD
showed small but significant deficits in height
compared to their control group, but the ado-
lescents with ADHD showed no such deficits.
The children’s deficits were not related to treat-
ment with stimulant medications. The authors
concluded that ADHD may be associated with
temporary deficits in growth in childhood
through midadolescence, but that these may no
longer be evident by late adolescence.

Enuresis (particularly nighttime bedwetting)
was noted in early studies to occur in as many
as 43% of hyperactive children, compared to
28% of control children (Stewart et al., 1966).
Two subsequent studies, however, did not
find this to be the case (Barkley, DuPaul, &
McMurray, 1990; Kaplan, McNichol, Conte,
& Moghadam, 1988). Hartsough and Lambert
(1985) reported that children with ADHD
were more likely to have difficulties with bowel
training than nondisabled children (10.1% vs.
4.5%), whereas Munir et al. (1987) found that
18% of their sample with ADHD had func-
tional encopresis. We were unable to replicate
either of these findings, however (Barkley,
DuPaul, & McMurray, 1990). Thus it is not
clear whether children with ADHD are more
likely to have problems with enuresis or enco-
presis, but the evidence seems far from con-
vincing to date.

A recent study employing a population-
based case—control study of children in Iceland
has demonstrated a significant association of
ADHD with risk for epilepsy and unprovoked
seizures (Hesdorffer et al., 2004). In this study,
children with ADHD were 2.5 times more
likely to develop epilepsy or unprovoked sei-
zures, particularly if they had the Predomi-
nantly Inattentive Type of the disorder. The in-

3. Associated Problems 157

verse relationship also held true: A history of
ADHD (Predominantly Inattentive Type) was
found to be 2.5 times more common among
children with epilepsy or unprovoked seizures.

Several studies have found children with
ADHD to have a higher likelihood of sleeping
problems than nondisabled children. Diffi-
culties with time taken to fall asleep may be
seen in as many as 56% of children with
ADHD compared to 23% of typical children,
and up to 39% of those with ADHD may show
problems with frequent night waking (see
Corkum, Tannock, & Moldofsky, 1998, for a
review; Greenhill, Anich, Goetz, Hanton, &
Davies, 1983; Kaplan et al., 1987; Stein, 1999;
Stewart et al., 1966; Trommer, Hoeppner,
Rosenberg, Armstrong, & Rothstein, 1988). A
study by Ball, Tiernan, Janusz, and Furr (1997)
found that 53-64% of their group with ADHD
had sleep problems as reported by parents, and
that whether or not the children were taking
stimulant medication did not seem to influence
these results. This higher incidence of sleep dif-
ficulties may appear as early as babyhood
(Stewart et al., 1966; Trommer et al., 1988),
with as many as 52% of children with ADHD
described as having disturbed sleep in infancy,
compared to 21% of nondisabled children. Re-
sistance to going to bed and fewer total sleep
hours may be the most obvious sleep dif-
ficulties that children with ADHD experience
as reported by parents (Stein, 1999; Wilens,
Biederman, & Spencer, 1994). Difficulties with
sleep onset and night waking are believed to
characterize an unstable sleep pattern that has
been shown to be significantly associated with
ADHD (Gruber, Sadeh, & Raviv, 2000). More
than 55% of these children have also been de-
scribed by parents as tired on awakening,
compared to 27% of nondisabled children
(Trommer et al., 1988). And children with
ADHD manifest more frequent episodes of
sleepiness during the day (Lecendreux, Konofal,
Bouvard, Falissard, & Mouren-Simeoni, 2000).

Yet studies using objective measures of sleep,
such as polysomnograms of overnight sleep,
have not documented any difficulties in the
physiological nature of sleeping itself associ-
ated with ADHD (Ball & Koloian, 1995;
Corkum et al.,, 1998; Lecendreaux et al.,
2000). Sleep quality (objectively measured)
does not seem to account for these daytime re-
ports of tiredness and sleepiness.

Importantly, it appears that many of the
behavioral difficulties surrounding children’s
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bedtime are more a function of the disorders
often comorbid with ADHD (ODD, anxiety
disorders) than of ADHD itself (Corkum, Beig,
Tannock, & Moldofsky, 1997; Corkum,
Moldofsky, Hogg-Johnson, Humphries, &
Tannock, 1999). Or they may be nonspecific to
ADHD, in that they characterize other behav-
ior problems or learning disorders as well
(Gregory & O’Connor, 2002; Marcotte et al.,
1998). Therefore, it is not clear yet that ADHD
per se is associated with sleep problems or
whether it is the frequently associated comor-
bid conditions, such as ODD, LDs, or anxi-
ety depression (Corkum et al., 1999; Gregory
& O’Connor, 2002; Marcotte et al., 1998),
are contributing to these findings of greater
sleep difficulties in groups with ADHD than in
control groups. One characteristic of the
sleep of children with ADHD may be greater
movement during sleep (Corkum et al., 1999;
Porrino et al., 1983; see Corkum et al., 1998
for a review).

Few studies have examined adolescents with
ADHD, but one has found no greater fre-
quency of sleep difficulties than in a control
group (Stein et al., 2002). Only stimulant medi-
cation status was associated with elevated sleep
difficulties in the group with ADHD. However,
depression was significantly associated with
sleeping difficulties in these adolescents; this
finding is consistent with other results suggest-
ing that with increasing age, depression is more
predictive than ADHD of sleeping difficulties
into adolescence and adulthood (Gregory &
O’Connor, 2002).

The quantity of sleep a child gets is certainly
associated with teacher ratings of external-
izing behavioral problems, particularly inatten-
tion (Aronen, Paavonen, Fjallberg, Soininen, &
Torronen, 2000). One study examined the rela-
tionship between different dimensions of chil-
dren’s psychopathology and different dimen-
sions of sleeping problems (Stein, Mendelsohn,
Obermeyer, Amromin, & Benca, 2001). Insom-
nia was the only sleep problem related to rat-
ings of inattention, while noisy sleep was re-
lated to ratings of aggression, and parasomnias
(sleepwalking, nightmares, night terrors, head-
banging) were related to anxiety/depression,
thought problems, and social problems. Some
authors have argued that this means that sleep
problems may be contributing to psychopath-
ology in these children (Aronen et al., 2000).
But the direction of effect in these studies is un-
clear, given the correlational nature of these

findings. Is limited sleep (insomnia) a direct
contributor to school behavioral problems and
inattention, or is it that children more likely to
misbehave and be inattentive are also more
likely to have difficulties getting to sleep at
night? These results simply cannot answer the
question. One study, however, did manipulate
sleep quantity while examining its impact on
daytime behavior problems in typical, healthy
children (Fallone, Acebo, Arnedt, Seifer, &
Carskadon, 2001). Children whose sleep had
been restricted to 4 hours on one occasion were
found the next day to have increased inatten-
tion, but not increased hyperactive or impul-
sive behavior. Nor did they have impaired per-
formance on a lab measure of inattention and
impulsiveness. This study suggests that limited
sleep may well increase inattentiveness in chil-
dren, but the short duration of the sleep manip-
ulation may have limited the study’s ability to
test this relationship between sleep and other
behavioral indicators. Sadeh, Gruber, and
Raviv (2003) restricted the sleep of non-
disabled children by an hour over three con-
secutive nights and did find an effect on lab
measures of neurobehavioral functioning (at-
tention, inhibition, etc.). Also of interest is the
recent finding that while reduced sleep may
well be associated with inattentiveness in typi-
cal, healthy children, it is not related to the
behavioral symptoms in children with ADHD
(Gruber & Sadeh, 2004). These results suggest
that the causal connection between sleep and
inattention that may be evident in normal chil-
dren does not arise from the same mecha-
nism(s) as may exist between ADHD and its as-
sociated sleep problems.

ACCIDENTAL INJURIES

Children with ADHD are considerably more
likely to experience injuries due to accidents
than are nondisabled children (see Barkley,
2001, for a review), with up to 57% being de-
scribed as accident-prone and 15% having had
at least four or more serious accidental injuries,
such as broken bones, lacerations, head inju-
ries, severe bruises, lost teeth, or accidental poi-
sonings (Hartsough & Lambert, 1985; Mitch-
ell et al., 1987; Reebye, 1997; Stewart et al.,
1966). Results for the comparison or nondis-
abled groups of children in these studies were
11% and 4.8%, respectively. Stewart, Thach,
and Friedin (1970) found that 21% of hyperac-



tive children had experienced at least one acci-
dental poisoning, compared to 7.7% of typical
children. In a much larger study of more than
2,600 children, Szatmari et al. (1989) found
that 7.3% of children with ADHD had an acci-
dental poisoning and that 23.2% had suffered
bone fractures, compared to 2.6% and 15.1%,
respectively, in the control group. In a study of
all children living in British Columbia, children
with disruptive behavior (identified through
ADHD medication treatment records) were
substantially more likely to have experienced
an injury than control children, as well as to
have suffered greater postoperative complica-
tions and more adverse effects of drug treat-
ments. Leibson et al. (2003), using a large birth
cohort, reported an elevated risk for major in-
juries among children with ADHD (59% vs.
49%). Consistent with this finding, Swensen,
Birnbaum, et al. (2004) also found a higher in-
cidence of accident claims among children with
ADHD (28% vs. 18%) and adolescents with
ADHD (32% vs. 23%) in a study examining
medical claims for a large population of em-
ployees of national manufacturers. The injuries
that children with ADHD sustain may also be
more frequent and more severe. For instance,
Mangus, Bergman, Zieger, and Coleman (2004)
examined children admitted over a 7-year pe-
riod to a regional pediatric burn unit and found
that those having ADHD had a greater likeli-
hood of a thermal rather than a flame burn,
more extensive burn injuries, and a longer stay
in the unit. Hoare and Beattie (2003) compared
children with ADHD and control children who
had attended an accident and emergency de-
partment in Edinburgh, Scotland; they noted
that children with ADHD were more likely
to attend because of injury, and that these
children had a greater frequency of injury as
well as different types of injuries (head, wound
laceration, poisoning). It seems clear that chil-
dren with ADHD have an elevated risk of phys-
ical injury, of more frequent injuries, and of
more severe injuries than do nondisabled chil-
dren.

Some retrospective and prospective studies
generally find a relationship between the degree
of aggressiveness (not the degree of overactivity)
and the likelihood of accidental injury in pre-
schoolers (Davidson, Hughes, & O’Connor,
1988; Langley, McGee, Silva, & Williams,
1983). Because children with ADHD are more
likely to be aggressive or oppositional, it may be
this characteristic that increases their accident
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proneness, rather than their higher rates of activ-
ity level or impulsivity (Langley et al., 1983;
Manheimer & Mellinger, 1967). Yet a large pop-
ulation study of 10,394 British children found
that both overactivity and aggression contrib-
uted independently to the prediction of acci-
dents (Bijur et al., 1988). A later study (Lalloo,
Sheiham, & Nazroo, 2003) examined 6,000
children in England and found that only hyper-
activity was predictive of an increase in acciden-
tal injury, once demographic and socioeconomic
factors were controlled for. Since the latter fac-
torsare more likely to be related to childhood ag-
gressiveness, controlling for them may explain
why aggressiveness itself was no longer predic-
tive of accident risk in this study. And a recent
study by Rowe, Maughan, and Goodman
(2004) of injuries among more than 10,000 chil-
dren in Britain found that ADHD was more
likely to be related to fractures, while ODD was
more closely related to burns and poisonings.
Thus both ADHD and aggression or ODD may
be linked to accidental injuries, but of different
forms.

And what of the inverse question? Do chil-
dren who experience more accidental injuries
show an elevated level of ADHD? Research on
children experiencing accidents suggests that
they are more likely to be overactive, impul-
sive, and defiant (Cataldo et al., 1992; Rosen
& Peterson, 1990; Stewart et al., 1970). Pless,
Taylor, and Arsenault (1995) found that chil-
dren injured as pedestrians or bicycle riders in
traffic accidents performed more poorly on
tests of vigilance and impulse control, and that
they received higher parent and teacher ratings
of hyperactive—aggressive behavior. This study
suggests that among those experiencing such
serious accidents, a higher percentage may
have either ADHD per se or more ADHD
symptoms than average.

Why do those with ADHD apparently have
a greater risk for accidents, accidental injuries
(other than head injuries), and accidental poi-
sonings than those without the disorder? Obvi-
ously, the symptoms of the disorder would con-
tribute to such risk. Parents report that their
children with ADHD are inattentive while en-
gaging in risky activities, are more heedless or
thoughtless of the consequences of their ac-
tions, and thus place themselves in situations or
engage in activities that are more likely than
usual to result in physical harm. But there may
be other reasons as well that deserve consider-
ation, such as the following:
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e Motor incoordination. As discussed above,
children with ADHD demonstrate greater mo-
tor clumsiness, more awkwardness, and more
rapid and ill-timed motor movements than
other children. They also demonstrate slower
reaction times than typical children. It is not
hard to see how such clumsiness or even DCD
might contribute to accident risk, particularly
in an already impulsive group of children.

e Comorbid ODD and CD. Another, more
important contributor may be comorbidity for
ODD and CD. As has been repeatedly noted
above, children experiencing accidents are fre-
quently more aggressive, defiant, and opposi-
tional than other children, or at least pose more
discipline problems for parents. ODD and CD,
as stated earlier, are far more common in chil-
dren with ADHD, and such comorbidity may
contribute to an even greater risk for accidents
and injuries than would be the case in ADHD
alone. Indeed, some have argued that this pat-
tern of defiant and aggressive behavior is far
more contributory to accident risk than is hy-
peractivity per se.

e Poor parental supervision or monitoring
of children’s activities. A few studies of chil-
dren’s accidents, particularly those taking place
out of doors, suggest that parents of these chil-
dren may supervise their children’s play activi-
ties less than other parents do. Accident prone-
ness is therefore moderated by certain parental
characteristics such as degree of monitoring
of child behavior and maternal neuroticism
(Davidson et al., 1988; Davidson, Taylor,
Sandberg, & Thorley, 1992). Parents of chil-
dren described as hyperactive or injury-prone
play less often with them, allow the children
out of their homes for longer periods of time,
and let them go to school alone more often
than do parents of control children (see
Chapter 4). Schwebel, Brezausek, Ramey, and
Ramey (2004) found that among children at
high risk for injury (males, those with hyperac-
tivity, and those with families living in pov-
erty), positive parenting and greater time avail-
able for parents to be with children were
protective against risk for injuries. Though far
more research remains to be done on the issue
of parental supervision and its quality in rela-
tion to accident risk, present evidence suggests
that parental monitoring may be either a risk
factor (if low) or a protective factor (if high),
and that such monitoring may be less adequate
among parents of children with ADHD.

These and other factors are worth consider-

ing by clinicians in efforts to reduce the injury
risk to children with ADHD.

DRIVING-RELATED DIFFICULTIES

Until a decade ago, one domain of major life
activity for teens and adults that had not been
well explored in research on ADHD was driv-
ing, or the independent operation of a motor
vehicle. Driving is often an underappreciated
domain of self-sufficiency and major life activ-
ity for adults. Yet it is one that facilitates most
other adaptive domains, including employ-
ment; family care, responsibilities, and overall
functioning; education; and social engage-
ments, shopping, and entertainment. All these
domains would suffer extreme curtailment if
an adult were to be deprived of this privilege,
especially in the United States. In these do-
mains, driving permits greater independence
from others, exposure to more numerous op-
portunities, and greater efficiency in accom-
plishing various goals. It also, however, opens
up greater exposure to harm to oneself, to oth-
ers, and to property by providing access to a 1-
to 2-ton projectile that is often used at speeds
in excess of 50-60 miles per hour. Thus any
disorder that may have an adverse impact on
driving would be expected to have a pervasive
(albeit secondary) impact on many other do-
mains of daily adaptive functioning in other
major life activities, while simultaneously ex-
posing the individual to greater liabilities for
the various harms noted above. ADHD is just
such a disorder that should have some impact
on operation of a motor vehicle. What follows
has been drawn from my recent review of this
literature (Barkley, 2004).

An early longitudinal study of hyperactive
children followed to adulthood suggested that
the disorder might be associated with greater
adverse outcomes associated with driving.
Weiss, Hechtman, Perlman, Hopkins, and
Wener (1979) found that as adolescents and as
young adults, individuals with hyperactivity
were more likely to be involved in traffic acci-
dents as drivers than their nondisabled peers.
They were also likely to incur greater damage
to their vehicles relative to nondisabled con-
trols (Hechtman, Weiss, Perlman, & Tuck,
1981). Interesting as the results were concern-
ing a likely relationship of ADHD to poor



driving, these risks were largely determined
through self-reports and were not corroborated
through the official driving records of the par-
ticipants. Nor was the basis for these driving-
related adverse outcomes evident in this early
study. Was it the inattention associated with
ADHD that led to such risks, the impulsivity,
or both? Or were these risks the result of
comorbid disorders, especially CD (in which
case they would constitute one more manifesta-
tion of antisocial conduct)?

To pursue these various lines of reasoning,
my colleagues and I undertook a series of stud-
ies on the driving problems associated with
ADHD. Our first project involved a 3- to 5-
year followup survey of nondisabled adoles-
cents and adolescents with ADHD who had
been recruited into an earlier study of teens
with ADHD and their family functioning
(Barkley, Guevremont, Anastopoulos, DuPaul,
& Shelton, 1993). The survey asked parents
about a variety of negative driving outcomes
their teens might have experienced in the in-
terim followup period since the teens began
driving. The following findings were obtained:

e The teens and young adults with ADHD
were more likely to have driven an automo-
bile illegally prior to the time they became li-
censed drivers.

e They were less likely to be employing sound
driving habits in their current driving perfor-
mance, as reported by their parents.

e They were more likely to have had their li-
censes suspended or revoked.

e They were more likely to have received re-
peated traffic citations, most notably for
speeding.

e Importantly, they were nearly four times
more likely to have had an accident while
driving a vehicle.

e Although the degree of current ADHD
symptoms was significantly associated with
driving risks, some risks were further associ-
ated with the degree of oppositional and
conduct problems.

This led us to question adults with ADHD
about their driving problems when they were
recruited to participate in a separate study on
clinical impairments associated with ADHD.
That study used 171 adults diagnosed with
ADHD and 30 adults seen in this same clinic
but not diagnosed with ADHD (their diagnoses
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were predominantly anxiety or mood disor-
ders) (Murphy & Barkley, 1996). Similar
results to those found above for teens with
ADHD were evident. The adults with ADHD
were more than three times as likely to have
had automobile accidents, tended to have more
such accidents (p < .06), and had more traffic
citations for speeding than did the psychiatric
control group.

About this time, Lambert (1995) provided
an unpublished report to the U.S. Department
of Transportation’s National Highway Traffic
Safety Administration, using data from her lon-
gitudinal study of hyperactive and control chil-
dren. She found that, by age 25 years, those
with severe ADHD in childhood had a signifi-
cantly greater likelihood of traffic citations in
their later driving histories than did control
children or those with mild ADHD. They were
also more likely to repeat the same traffic of-
fenses than were the comparison groups. There
was also a trend for the group with severe
ADHD to have had more accidents but this
was not statistically significant. At about this
same time, an epidemiological study of adoles-
cents followed in the Dunedin (New Zealand)
longitudinal project also documented increased
driving offenses and vehicular crashes in teens
with significantly elevated symptoms of ADHD
(Nada-Raja et al., 1997). A comparable study
using the Christchurch longitudinal sample
(also in New Zealand) found a similar asso-
ciation of attention difficulties with risk for
accidents involving injury, driving without a
license, and traffic violations, even after con-
duct problems, driving experience, and gender
were controlled (Woodward, Fergusson, &
Horwood, 2000).

We have subsequently conducted several
studies exploring the impact of ADHD on driv-
ing at the operational level (skill in using a ve-
hicle) and tactical level (maneuvering in the
presence of other drivers). We have also exam-
ined driving knowledge in addition to opera-
tional skills. Strategic driving (the goals of the
trip and use of the car to accomplish them),
however, has not been evaluated in these stud-
ies, leaving open the issue of the impact of
ADHD on driving at this level and suggesting
an avenue for future research.

In our initial pilot study, our research team
(Barkley et al., 1996b) compared 25 young
adults with ADHD to 23 young adults from the
community. Not only were the participants in-
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terviewed about their driving histories and
their traffic offenses and crashes (adverse driv-
ing outcomes) as in past studies, but the study
also obtained their official driving records
from the state Department of Motor Vehicles
(DMV). We also assessed the driving abilities of
participants, using a computer-simulated driv-
ing test like that sometimes used by occupa-
tional therapists or clinical neuropsychologists
to assess driving ability among elderly or neu-
rologically impaired patients. The test was cho-
sen as a means of determining the basis for the
driving problems that seemed to be associated
with ADHD. The testing device comprised a
computer monitor placed on top of a small
cabinet that also contained a small steering
wheel and directional signal, both of which
were connected to a computer. The apparatus
also included gas and brake pedals on the
floor, likewise connected to the computer hard-
ware. A two-dimensional roadway, like a maze,
moved vertically across the monitor, and the
subject had to steer a small rectangle (the vehi-
cle) through the roadway (maze) while follow-
ing various instructions from the examiner.
Finally, we evaluated driving knowledge and
decision-making abilities, using a videotape
test of actual driving situations. This commer-
cially available videotape is used to screen ap-
plicants for positions with commercial trans-
portation companies.

As in earlier studies, more of these young
adults with ADHD had received speeding tick-
ets (100% vs. 54%), had had their licenses sus-
pended or revoked (32% vs. 4%), and had
been involved in a crash as the driver (80% vs.
52%) than young adults in the control group.
They also had received more speeding tickets
(4.9 vs. 1.3) and experienced significantly more
crashes (means = 2.7 vs. 1.6). In addition, more
of the group with ADHD had been involved in
crashes resulting in injuries (60% vs. 17%).
DMV records corroborated many of these ad-
verse outcomes. Furthermore, the young adults
with ADHD rated themselves as employing
poorer driving habits while operating their
own motor vehicles, and were rated by others
as using poorer driving habits, compared to the
control group. No differences in driving
knowledge were evident on the videotape test,
suggesting that those with ADHD seemed to
know as much about driving as the control
group. But the group with ADHD showed sig-
nificantly more erratic control of the simulated
motor vehicle in the driving simulator and had

more scrapes and crashes in this test. This was
the first study to demonstrate that ADHD may
adversely affect individuals’ tactical manage-
ment of a motor vehicle beyond predisposing
them toward more traffic offenses and vehicu-
lar crashes. Thus we were able to conclude that
the tactical level of driving is problematic for
those with ADHD, whereas problems with
knowledge were not evident here. The study,
however, did not explore the operational level
concerning basic cognitive abilities that are es-
sential for safe operation of the vehicle, though
such deficits have been clearly established in
earlier research on the disorder. Unfortunately,
the small samples used in this study reduced its
statistical power, such that it was able to detect
only large effect sizes as significant. This factor
may have accounted for its failure to find any
group differences on the videotape test of driv-
ing knowledge and decision-making ability.

Nevertheless, this small study was suffi-
ciently promising to warrant a much larger
examination of driving in ADHD (Barkley,
Murphy, DuPaul, & Bush, 2002). We did so by
comparing large samples of teens and young
adults with ADHD (7 = 105) and community
controls (7 = 64). Like our pilot study, this
one not only used self-reports of driving history
and negative outcomes, but also obtained
DMV records on all participants. It once again
evaluated the actual driving behavior of partic-
ipants through self-ratings and ratings by oth-
ers who knew the participants’ driving well.
Unlike any prior studies of ADHD, however,
this study also assessed the cognitive abilities
necessary for safe driving (e.g., reaction time,
visual discrimination, and rule-following abil-
ity). This provided for a multimethod, multi-
informant, and multilevel evaluation of driving
knowledge, competence, and adverse outcomes
of the participants—an evaluation more com-
prehensive in scope than had been attempted in
prior studies.

Again, this study found that young adults
with ADHD experienced more adverse driving
outcomes than control adults. This was evident
both in the participants’ own self-reported his-
tories and in their official DMV records. Young
adults with ADHD had received more than
twice as many driving citations (means = 11.7
vs. 4.8), particularly for speeding (3.9 vs. 2.4),
as the control group; they had also had more
license suspensions/revocations in their rela-
tively short driving careers to date (0.5 vs. 0.1).
Moreover, the group with ADHD reported be-



ing involved in more vehicular crashes as the
driver (1.9 vs. 1.2) over the average of 4.5 years
they had been driving, being at fault in more
such crashes (1.3 vs. 0.9), and having more se-
vere crashes as reflected in dollar value of
damage than did the control group ($4,221
vs. $1,665). With the exception of vehicular
crashes, group differences on several of these
adverse outcomes were further corroborated in
the official DMV records. Such driving risks
may have begun even earlier in adolescence in
the ADHD than in the control group. As we
found in a previous smaller study of teens, sig-
nificantly more of the group with ADHD (64%
vs. 40%) reported having driven a motor vehi-
cle illegally as teenagers prior to being licensed
to drive than did the control group. These find-
ings clearly highlight the high risks that those
with ADHD both experience and create in their
daily driving activities.

Moreover, as noted above, this large-scale
study extended earlier research by examining
multiple levels of basic cognitive ability and
driving performance beyond just assessing ad-
verse outcomes from driving histories. Here, as
well, the group with ADHD manifested some
limitations in basic cognitive functions related
to driving. On the CPT, the participants with
ADHD were substantially less attentive during
the task than the controls. They were not, how-
ever, more impulsive on that task (but were on
a computerized CPT). The group with ADHD
also performed comparably to the control
group on basic visual discrimination and reac-
tion time tasks, suggesting no perceptual im-
pairments that might affect driving. In con-
trast, those with ADHD made significantly
more errors when the instructions for this task
were reversed, implying difficulties in rule-gov-
erned behavior under such circumstances. In
other words, they were more governed by the
events in the stimulus fields than by the rules in
effect that competed with those stimuli. And
they achieved significantly fewer correct re-
sponses in a visual scanning task, particularly
when items were presented to the right visual
field. Why this should be the case is unclear
and is deserving of replication in future studies.

The difficulties with attentiveness, impulse
control on a computerized CPT, and rule fol-
lowing evident here have been found in previ-
ous studies of cognitive functioning in ADHD
children (see Chapter 2). They extend those
deficits to the young adult age group with this
disorder and may provide some hint as to one
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reason for the greater frequency of accidents in
those with ADHD. Driver inattentiveness was
given by both participants with ADHD and
control participants here as the single most fre-
quent reason for their vehicular crashes (ap-
proximately 45%). These results clearly sug-
gest that ADHD has an adverse impact on the
operational or basic cognitive level necessary
for driving, and that driver inattention, poor
rule adherence, reduced inhibition, and defi-
cient resistance to distraction may be mecha-
nisms by which ADHD adversely affects driv-
ing.

Four areas of knowledge were assessed here.
In three of these, the group with ADHD did not
differ from the control group, suggesting equiv-
alent knowledge in perceptual skills, traffic risk
situations, and driving procedures. In contrast,
general driving knowledge (driving laws and
rules of the road) was significantly lower in the
group with ADHD than in the control group.
This is the first study to document that drivers
having ADHD may be at a disadvantage in
some areas of driving knowledge, compared to
drivers without ADHD. It is not clear whether
this represents a deficit in driving knowledge or
in the rapid application of that knowledge dur-
ing decision making.

Efforts were again made here to evaluate the
tactical or operational driving performance of
participants through the use of a computer-
based driving simulation program previously
used for screening elderly and head-injured
adults. Our previous study of a smaller sample
of young adults (Barkley et al., 1996b) found
the group with ADHD to have more steering
incoordination, more scrapes, and more
crashes of the simulated vehicle while driving
through the three different courses, as noted
earlier. This study was unable to replicate these
results. This occurred despite testing partici-
pants twice on the simulator to enhance the
sensitivity of the measure to any potential im-
pairment in the group with ADHD. It is possi-
ble that young adults with ADHD simply have
no difficulties with the tactical operation of a
motor vehicle in terms of negotiating driving
courses. Or the previous results may have been
due more to group differences in 1Q than to
ADHD, given that the effect of IQ level on sim-
ulator performance in that study was not ex-
amined.

It is also possible that an inexpensive, com-
puter-based simulator such as the one used here
is simply not sensitive enough to any subtle dif-
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ficulties that young adults with ADHD may
have in operating a motor vehicle. After all, a
cabinet with a computer monitor and small
steering wheel hardly approximates a real vehi-
cle, nor does a two-dimensional black-and-
white maze have much similarity to three-di-
mensional roadways with traffic. The results
here may suggest that simple driving simulators
are inadequate for evaluating the driving risks
of young adults with ADHD. More modern
virtual-reality driving simulation systems may
be required to detect group differences (see be-
low).

Although these simulator results might sug-
gest that those with ADHD have no difficulties
in the tactical level of driving, the ratings noted
above concerning the actual use of safe driving
habits while driving suggest otherwise. Both the
drivers with ADHD and others who knew them
well rated them as poorer in vehicle management
and in other tactical aspects of safe driving
behavior than was the case in the control group.
This constitutes the third study to find such
group differences on ratings of actual driving,
and it clearly supports a problem with the safe
tactical operation of a vehicle in those with
ADHD. Given that such ratings have been
shown to have a significant relation to accidents
and traffic citations (Barkley et al., 1993), such
poor ratings have some predictive validity.

This study made special efforts to examine
what other factors than ADHD may have con-
tributed to these group differences. Gender of
the participants and ADHD subtype appeared
to make no contribution. Nor did the initial
group differences in 1Q. Although several of
the lab measures of basic cognitive abilities and
driving knowledge and performance showed
significant main effects for IQ level in this
study, in no instance was there a significant
interaction of group with 1Q level. Comorbid
ODD, depression, and anxiety, as well as fre-
quency of alcohol use, drunkenness, and drug
use, also did not account for the group differ-
ences reported here. It is still possible that these
comorbid conditions may have contributed
small effects to the measures collected here that
went undetected, given the relatively modest
sample sizes available for each comparison.
Nevertheless, these results lend some support
to the conclusion that the group differences evi-
dent here are largely, if not wholly, the result of
ADHD.

In our most recent study (Barkley, Murphy,
O’Connell, Anderson, & Connor, in press), we

have explored the effects of two doses of alco-
hol on the driving performance of adults with
ADHD. Our findings suggest that those with
ADHD experience a more marked deteriora-
tion in their driving performance even at lower
doses of alcohol than do control adults. This
has led us to recommend that clinicians caution
those with ADHD not to consume alcohol at
all when they are about to operate a motor ve-
hicle.

To summarize, ADHD clearly predisposes
drivers to greater risks of adverse driving out-
comes, such as more traffic citations, repeated
vehicular crashes, more severe crashes, and ul-
timately a greater likelihood of license suspen-
sion or revocation. One basis for such elevated
risks appears to consist of the underlying cog-
nitive impairments inherent in the disorder—
specifically, attention deficits, poor resistance
to distraction, greater difficulties with response
inhibition, and problems in executive function-
ing (such as rule adherence and working mem-
ory). ADHD therefore disrupts the operational
level of driving. It remains likely that ADHD
also contributes to difficulties at the tactical
level of vehicular operation. Although this was
evident in one study of ours using a relatively
simple driving simulator, this result was not
subsequently replicated. A more modern vir-
tual-reality driving simulator, however, is
showing some promise in detecting such tacti-
cal deficits in the driving of adults with ADHD
in our lab. Even so, if behavior ratings of the
use of safe driving habits in natural settings can
be taken as an index of this level of driving,
then all of our studies have found ADHD to be
associated with such poor use of safe driving
behavior.

The two studies examining the knowledge
aspect of driving have not made a convincing
case that ADHD disrupts this dimension or
component of driving. Our initial small study
found no differences in knowledge, while our
larger subsequent study found a deficit mainly
in knowledge of driving laws, but not in three
other areas of driving knowledge. No studies to
date have examined the strategic level of driv-
ing, much less the higher dimensions of driving
identified in driving models—for instance,
value judgments, the emotional/motivational
aspects of driving, or how driving contributes
to larger life goals and self-sufficiency. Never-
theless, it is abundantly evident that ADHD is
likely to contribute directly to various driving
performance problems and associated adverse



outcomes. And use of alcohol apparently re-
sults in a greater impairment in driving perfor-
mance among adults with ADHD than among
control adults.

LIFE EXPECTANCY

The relationships between ADHD and in-
creased (1) accident proneness in childhood;
(2) speeding and auto accidents in adolescence
and young adulthood; (3) crime (Satterfield,
Hoppe, & Schell, 1982); (4) suicide attempts
(Weiss & Hechtman, 1993); (5) use and abuse
of substances (alcohol and tobacco, primarily)
in adolescence and adulthood (Biederman et
al., 1996); and (6) a general pattern of risk-tak-
ing behavior all intimate that ADHD might be
expected to be associated with a reduced life
expectancy. The diminished regard for the fu-
ture consequences of one’s behavior that char-
acterizes many adolescents and adults with
ADHD would also predict a reduced concern
for health-conscious behavior, such as exercise,
proper diet, and moderation in using legal sub-
stances (caffeine, tobacco, and alcohol)
throughout life (Barkley, Fischer, et al., 1990;
Milberger, Biederman, Faraone, Chen, &
Jones, 1996).

No follow-up studies of children with hyper-
activity or ADHD have lasted long enough to
document such a reduction in life expectancy;
the oldest subjects now appear to be entering
their 40s (Weiss & Hechtman, 1993). Yet con-
cern over life expectancy in ADHD is not un-
founded. One study recently found that indi-
viduals with ADHD are more than twice as
likely to die prematurely from their misadven-
tures as are controls (Swensen, Allen, Kruesi,
Buesching, & Goldberg, 2004).

Further cause for concern arises from the fol-
low-up study of Terman’s original sample of
highly intelligent children. Most of those sub-
jects are now in their 70s or older, and half of
them are deceased (Friedman et al., 1995). The
follow-up study of that group indicated that
the most significant childhood personality
traits predictive of reduced life expectancy by
all causes were impulsive, undercontrolled per-
sonality characteristics. Individuals who were
classified as having this set of characteristics
lived an average of 8 years less than those who
were not (73 vs. 81 years). Subjects in this
study were defined as impulsive by virtue of
falling within the lowest 25% of the sample in
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impulse control. Given that subjects defined as
having ADHD typically fall well below this
threshold (i.e., in the lowest 5-7%), the risk for
reduced longevity in those with ADHD would
seem to be even greater than was found among
Terman’s subjects. That conclusion would seem
to be further supported by the fact that
Terman’s subjects were intellectually gifted and
came from families of above-average or higher
economic backgrounds. Both of these factors
probably would have conveyed a greater ad-
vantage toward longer life expectancy than
would be the case for intellectually average
children with ADHD, who tend to come from
middle or lower economic backgrounds. Thus
there is some reason to suspect that the impli-
cations of this model for reduced life expec-
tancy as a function of ADHD are not without
some merit—at least as an issue deserving of
future research, if not as a well-supported con-
clusion at the moment.

UTILIZATION OF MEDICAL CARE

Early studies did not find children with ADHD
to have any more hospitalizations, length of
hospital stays, or surgeries than nondisabled
children (Barkley, DuPaul, & McMurray,
1990; Hartsough & Lambert, 1985; Stewart et
al., 1966). But in view of their clearly elevated
risks for various injuries, children with ADHD
probably should use more medical care and
generate greater medical costs. This has been
observed in more recent studies using larger
samples. Children with ADHD have a signifi-
cantly greater use of outpatient medical ser-
vices and are especially more likely to utilize
emergency department services (Leibson et al.,
2003). This resulted in a significantly greater
annual medical care cost for children with
ADHD ($4,306 vs. $1,944) than for control
children. Swensen et al. (2003) studied a large
population sample (<100,000) and also found
that annual medical care costs for children with
ADHD were three times greater than in control
cases ($1,574 vs. $571). But they also found
that medical care cost claims were also greater
among immediate family members (who did
not have ADHD themselves) of the children
with ADHD as well ($2,728 vs. $1,440). This
finding is perhaps attributable to the greater
risk of psychopathology, substance dependence
and abuse, stress, and depression among these
family members (see Chapter 4).
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SUMMARY

This chapter has reviewed the myriad cog-
nitive, academic, social, emotional, health,
and developmental problems associated with
ADHD. These problems are summarized in Ta-
ble 3.1. They are clearly substantial and seri-
ous. At the very least, such findings ought to
give considerable pause to anyone who would
contend that ADHD is a phantom disorder
(Kohn, 1989; McGinnis, 1997); that it is sim-
ply a label being used to give a psychiatric diag-
nosis to otherwise normally exuberant children
who do not want to take responsibility for their
own behavior; that it merely reflects parental
or teacher intolerance for such childhood exu-
berance; or that it is an otherwise benign con-
dition, with few or no developmental, psy-
chiatric, educational, or social consequences.
Henceforth, such claims ought to be dismissed
as the scientifically illiterate statements they
represent, rather than considered to reflect a
true scientific debate over the validity and
worth of the diagnosis of ADHD. This validity
and utility have been well established by nearly
a century of research and thousands of pub-
lished studies on the distinguishing symptoms,
associated impairments, and developmental
risks that befall those children and adolescents
unfortunate enough to receive a clinical diag-
nosis of this condition. Even more than the evi-
dence presented in Chapter 2 of this volume,
the evidence reviewed here overwhelmingly
demonstrates that ADHD comprises a harmful
dysfunction (Wakefield, 1992, 1997). It there-
fore deserves the status of a true mental disor-
der as much as, or more than, any other child
psychiatric disorder currently known.

KEY CLINICAL POINTS

v/ ADHD s associated with numerous devel-
opmental, cognitive, academic, and health
risks and impairments.

V'In the cognitive and academic domains,
ADHD is specifically associated with a mod-
est reduction in intelligence; moderate or
greater deficiencies in domains of adaptive
functioning and academic achievement
skills; and a considerably higher risk for
LDs.

v’ ADHD is also associated with deficiencies in
speech pragmatics, story recall, verbal flu-

TABLE 3.1. Summary of Impairments Likely to Be
Associated with ADHD

Cognitive

e Mild deficits in intelligence (approximately
7-10 points)

e Deficient academic achievement skills
(range of 10-30 standard score points)

e Learning disabilities: reading (8-39%),
spelling (12-26%), math (12-33%), and
handwriting (common 60%+)

e Poor use of time in daily time

management; inaccurate time reproduction

Decreased verbal working memory

Impaired planning ability

Reduced sensitivity to errors

Delayed adaptive and social functioning (10—

30 standard score points below average)

Language

e Delayed onset of language (up to 35%, but
not consistent)

e Speech impairments, mostly expressive or
pragmatic (10-54%)

e Excessive conversational speech
(commonplace); reduced speech to
confrontation

e Decreased verbal fluency

e Poor organization and inefficient and
illogical expression of ideas

e Impaired verbal problem solving

e Poor rule-governed behavior

e Delayed internalization of speech (230%
delay)

e Deficient listening comprehension,
especially when distractions are present

e Diminished development of moral
reasoning

Motor development

e Delayed motor coordination (up to 52%);
Developmental Coordination Disorder

e More neurological “soft signs” related to
motor coordination and overflow
movements

e Sluggish gross motor movements

e Poor graphomotor (writing) ability

Emotion

e Poor self-regulation of emotion; greater
emotional expression, especially anger and
aggression

e Greater problems coping with frustration

(continued)



TABLE 3.1. (continued)

e Possibly reduced empathy
e Underreactive arousal to tasks and
stimulation

School performance

e Disruptive classroom behavior
(commonplace)

e Underperforming in school relative to
ability (commonplace)

e Academic tutoring (up to 56%)

e Repetition of a grade (30% or more)

e Placement in one or more special
education programs (30-40%)

e School suspensions (up to 46%)

e School expulsions (10-20%)

e Failure to graduate from high school (10-
35%)

Task performance

e Poor persistence of effort/motivation
(giving up on tasks easily)

e Greater variability in reaction time and in
task performance

e Decreased performance/productivity under
delayed rewards

o Greater problems when time delays are
imposed within a task and as they increase
in duration

e Decline in performance as reinforcement
changes from being continuous to
intermittent or delayed

e Greater disruption when noncontingent
consequences occur during the task

Medical/health risks

o Greater proneness to accidental injuries of

all types

Greater medical care costs

Possibly delayed growth during childhood

Possibly greater risk of asthma

Difficulties getting to bed; insomnia (up to

30-60%)

o Greater driving risks: vehicular crashes,
speeding tickets, traffic citations, and
license suspensions

o Greater deterioration of driving
performance after alcohol consumption
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ency, and verbal problem solving; poor rule-
governed behavior; mild to moderate diffi-
culties in verbal thinking (less logic, fewer
conjunctions, poor organization); and a de-
lay in the internalization or privatization of
speech.

v There is little consistent evidence for prob-
lems in spatial or sequential forms of work-
ing memory in association with ADHD, but
greater evidence of moderate difficulties
with verbal working memory.

‘/Evidence is substantial that ADHD involves
impairment in short-interval time discrimi-
nation, and especially the ability to attend
to, hold in mind, and subsequently duplicate
durations of time intervals. Complaints by
parents and teachers of poor time manage-
ment are also common.

v Rescarch findings are also suggestive of defi-
ciencies in planning ability in conjunction
with ADHD.

v Perseverative responding on tasks of cogni-
tive flexibility, set shifting, and rule learning
is not routinely found in children with
ADHD, but difficulties in adhering to the
rules of the task are sometimes evident.

‘/No convincing evidence exists that ADHD is
associated with either deficits in or en-
hanced capability of various forms of ver-
bal, figural, and conceptual creativity.

v/ ADHD is strongly associated with difficul-
ties with emotion regulation, particularly
the management of frustration. Children
with ADHD display higher levels of aggres-
sion, anger, and sadness, while possibly
showing lower levels of empathy.

v/ The self-awareness of children with ADHD
appears to be characterized by a positive il-
lusory bias, in that their self-reports of their
competence are less accurate (particularly in
areas in which they are most deficient) than
is the case in nondisabled children.

v'Under conditions of little or no reinforce-
ment, children with ADHD have consider-
ably greater difficulties with sustaining their
task performance than control children, and
may be more improved in their task perfor-
mance than control children by the intro-
duction of immediate and consistent rein-
forcement.

‘/Reward-seeking behavior, or perseverative
responding toward tasks that were previ-
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ously reinforcing but have become increas-
ingly punitive, is not an associated feature of
ADHD but has been repeatedly linked to
conduct problems, CD, and psychopathy.

‘/ADHD is associated with a reduced level of
brain electrical arousal on EEG and a re-
duced reactivity to stimulation on evoked
responses than is seen in control children.

Primary sensory problems are not associated
with ADHD.

v/ Difficulties in motor development are a
common comorbidity (poorer motor coor-
dination, reduced physical fitness, and a
greater occurrence of DCD).

The most commonly associated health prob-
lems seen in ADHD may be a greater risk
of asthma (not consistently observed); a
greater risk for unprovoked seizures or epi-
lepsy; greater difficulties with sleep onset or
insomnia (other sleep problems may be
better explained by comorbid disorders, es-
pecially depression); and greater physical
movement during sleep.

v Voluminous evidence attests that a greater
risk of accidental injury is associated with
ADHD, as well as more frequent and severe
injuries.

‘/Children with ADHD and their family mem-
bers show greater utilization of the medical
care system and greater medical costs.

An impressive and growing body of evi-
dence also demonstrates more impaired
driving performance and a greater risk of as-
sociated adverse outcomes (crashes, cita-
tions, license suspension, etc.) in the driving
histories of teens and adults with ADHD.

v Concerns have begun to arise that ADHD
may be associated with reduced life expec-
tancy, given the risks for accidental injuries,
the twofold risk for premature death from
risk taking, and evidence that reduced life
expectancy is predicted by low levels of
childhood conscientiousness (impulsivity).
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CHAPTER

Comorbid Disorders, Social
and Family Adjustment, and Subtyping

RUSSELL A. BARKLEY

This chapter discusses the psychiatric disor-
ders that are often coexisting (comorbid) with
Attention-Deficit/Hyperactivity Disorder (ADHD).
In addition, it reviews what is known about
the social relations between children with
ADHD and their parents and peers. Along the
way, parental adjustment and psychiatric disor-
ders are also discussed, as they have a clear
bearing both on the etiology of a child’s disor-
ders and on the implementation of treatments
via the family. Finally, this chapter explores the
critical issue of subtypes of ADHD, which may
be clinically useful in subdividing the quite het-
erogeneous population of those diagnosed with
the disorder into more homogeneous and clini-
cally meaningful subgroups.

COEXISTING PSYCHIATRIC DISORDERS

The reasons why disorders may coexist
with each other have been nicely reviewed by
Angold, Costello, and Erkanli (1999). Com-
mon underlying etiologies may lead to both
disorders (genetics, family environment, etc.),
or two disorders may be correlated with a third
that accounts for their relationship. But appar-
ent comorbidity can also be an artifact of meth-
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odological problems in research, such as refer-
ral bias, ascertainment bias, overlap in symp-
toms on diagnostic symptom lists, and other
factors. Angold et al. (1999) have computed
odds ratios reflecting the likelihood that two
disorders will coexist with each other, based on
their meta-analysis of community samples; the
results of their computations are cited below
under the headings for each type of disorder
that may coexist with ADHD. Use of commu-
nity samples was important, because clinic-re-
ferred samples can demonstrate an overlap of
disorders that is based mainly if not entirely on
referral biases in how those samples were re-
ferred to and obtained from those particular
clinics.

There is no doubt that a diagnosis of ADHD
conveys a significant risk for other coexisting
psychiatric disorders. Such findings refute not
only the naive claims that ADHD is a myth, but
also the claims that ADHD is otherwise a be-
nign condition about which one need not be
concerned or seek treatment. In one study us-
ing a large community sample, up to 44%
of children with ADHD had at least one
other psychiatric disorder, 32% had two oth-
ers, and 11% had at least three other disorders
(Szatmari, Offord, & Boyle, 1989). These fig-



ures are often higher among clinic-referred
samples of children with ADHD, given that
children with multiple disorders are more likely
to be referred for treatment, as well as that the
greater severity of a disorder often increases the
odds that it will be associated with other disor-
ders. For instance, in their study of both pre-
school and school-age samples of clinically re-
ferred children diagnosed with ADHD, Wilens
et al. (2002) found that 75% of their preschool
children and 80% of their school-age sample
had at least one other disorder besides ADHD,
with an average of 1.4 additional disorders.
Another study of 111 children with ADHD
found much the same result (Pfiffner et al.,
1999).

As a group, children with ADHD are rated
as having more symptoms of disruptive behav-
ior (oppositional and conduct problems), anxi-
ety, depression or dysthymia, and low self-
esteem than either nondisabled children or chil-
dren with learning disabilities (LDs) who do
not have ADHD (Brown, 2000a; Biederman,
Faraone, Mick, Moore, & Lelon, 1996;
Bohline, 19835; Breen & Barkley, 1983, 1984;
Jensen, Burke, & Garfinkel, 1988; Jensen,
Shervette, Xenakis, & Richters, 1993; Margalit
& Arieli, 1984; Weiss, Hechtman, & Perlman,
1978). I consider each of these forms of comor-
bidity (as well as some others) separately,
though they too may coexist with each other in
the presence of ADHD.

Anxiety Disorders

Earlier studies at Massachusetts General
Hospital suggested that 27-30% of children
with ADHD met criteria for an anxiety disor-
der, such as Overanxious Disorder (Biederman,
Newcorn, & Sprich, 1991; Munir, Biederman,
& Knee, 1987). Szatmari, Offord, and Boyle
(1989), in their large epidemiological survey,
found that 17% of girls and 21% of boys with
ADHD between 4 and 11 years of age had at
least one anxiety or mood disorder, while these
figures rose to 24% for boys and 50% for
girls during the adolescent years. Jensen et al.
(1993) found that nearly 49% of their sample
of children with ADHD had an anxiety disor-
der, depression, or both, while Pfiffner et al.
(1999) reported that 43% of clinic-referred
boys had an anxiety disorder alone and an-
other 23% had both anxiety and depression.
Other studies have also found that between
13% and 30% of children with ADHD have a
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comorbid anxiety or mood disorder (Ander-
son, Williams, McGee, & Silva, 1987; Bird et
al., 1988; Jensen et al., 1988; Cohen, Velez,
Brook, & Smith, 1989). In their study of both
preschool and school-age samples of clinically
referred children with ADHD, Wilens et al.
(2002) found that 28% of preschoolers and
33% of school-age children had at least two or
more anxiety disorders (one of which was typi-
cally a phobia), with the age at onset of the
anxiety disorders being 2.6 to 3.0 years. The
large Multimodal Treatment Study of ADHD
(MTA) also found that 33-39% of its clinic-re-
ferred sample (7 = 498) having ADHD, Com-
bined Type (ADHD-C), also had an anxiety
disorder (March et al., 2000; Newcorn et al.,
2001).

These individual studies, along with reviews
of the literature on the overlap of ADHD with
anxiety disorders, reported a range of 10-50%
and suggested that about 25-35% of children
with ADHD, on average, were likely to have
such a disorder (Biederman et al., 1991; Tan-
nock, 2000). Conversely, about 15-30% of
children diagnosed clinically with anxiety dis-
orders were likely to have ADHD (Tannock,
2000). Peterson, Pine, Cohen, and Brook
(2001) consistently noted a relationship be-
tween ADHD and anxiety disorders across
four follow-up periods in their longitudinal
study of 976 children, suggesting that this is a
real comorbidity rather than a coincidence or
referral bias.

Angold et al. (1999) found that the odds of
ADHD and anxiety disorders’ being comorbid
within a community sample ranged from 2.1 to
4.3, with a median of 3.0. This relationship re-
mained significant even after the investigators
controlled for the presence of other disorders,
such as depression, Conduct Disorder (CD),
or Oppositional Defiant Disorder (ODD). An
odds ratio of 1.0 indicates no significant associ-
ation between two disorders, while a ratio sig-
nificantly different from 1.0 implies an affilia-
tion between the disorders. It is clear from the
Angold et al. meta-analysis that ADHD and
anxiety disorders are significantly comorbid,
such that the presence of one results in a three-
fold increase in the odds of the second disorder.
For instance, in one study of 9- to 13-year-olds
(n =1,015), the prevalence of ADHD by Diag-
nostic and Statistical Manual of Mental Disor-
ders, third edition, revised (DSM-III-R) criteria
was 1.9%, while that for an anxiety disorder
was 5.5%. Approximately 4.3% of children
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with anxiety disorders had ADHD, while
12.8% of children with ADHD had an anxiety
disorder, resulting in an odds ratio of 2.6 con-
cerning the association of these two types of
disorders (see Table 3 in Angold et al., 1999).
In short, the affiliation between these two types
of disorders is significantly greater than ex-
pected by chance alone. Yet the vast majority of
children with one disorder do not have the
other. And surprisingly, follow-up studies to
date of children with ADHD into young adult-
hood have not reported elevated rates of anxi-
ety disorders at that age (Fischer, Barkley,
Smallish, & Fletcher, 2002; Mannuzza,
Gittelman-Klein, Bessler, Malloy, & LaPadula,
1993; Mannuzza, Klein, Bessler, Malloy, &
LaPadula, 1998; Weiss & Hechtman, 1993).
The nature of anxiety symptoms among chil-
dren with the comorbid conditions does not
appear to differ from those seen in children
who have only an anxiety disorder (Tannock,
2000), though few studies actually exist on this
issue. The MTA seems to suggest that anxiety
in ADHD-C may be more closely related to
ODD and generally disruptive behavior than to
fearfulness (March et al., 2000). But the pres-
ence of anxiety with ADHD in some studies
does seem to alter the expression of ADHD.
Anxiety was associated with a significantly re-
duced level of impulsivity below that seen in
children with ADHD but without anxiety in
some studies, though the latter remained more
impulsive than nondisabled children (Epstein,
Goldberg, Conners, & March, 1997; Gordon,
Mettelman, & Irwin, 1990; Pliszka, 1989,
1992; Tannock, 2000). But others have not
found this to be the case or have even found the
opposite (Tannock, 2000). Consistent with the
notion that anxiety decreases impulsivity, how-
ever, were the findings of the large MTA (see
Chapter 20). This project studied 498 clinic re-
ferred children with ADHD-C and found that
those with associated anxiety disorders demon-
strated significantly greater levels of inatten-
tion than impulsivity relative to those children
not having an anxiety disorder. Girls with
comorbid ADHD and anxiety disorders made
significantly fewer impulsive errors on a con-
tinuous-performance test (CPT) than did girls
having only ADHD. Yet the presence of anxi-
ety may also increase problems in performing
cognitively complex tasks, such as those in-
volving working memory (Tannock, 2000).
Surprisingly, Tannock (2000) also cited other-
wise unpublished data that the comorbid group

may actually have a higher risk of aggressive
symptoms than do children with only ADHD;
this is unexpected, given that impulsivity and
aggression are often highly correlated. Low
self-esteem has also been associated with co-
morbid internalizing disorders (including anxi-
ety disorders), whereas it is often in the aver-
age range in children having ADHD alone
(Bussing, Zima, & Perwein, 2000; see also
Chapter 3), but it is not clear whether this is
due to the large overlap between anxiety and
depression. As will be noted below, low self-es-
teem is typically problematic mainly in samples
with ADHD and comorbid depression. Though
not always consistent, research does seem to
suggest that the presence of anxiety alters the
clinical presentation of ADHD to some de-
gree—perhaps in the direction of greater inat-
tention and poorer working memory but less
impulsive behavior, and possibly more so in
girls.

The developmental and family life histories
of children with the comorbid conditions may
also differ from those having ADHD alone.
Tannock (2000) suggests that children with
comorbid anxiety and ADHD may have a
higher risk for perinatal complications (prob-
lems with pregnancy, delivery, or the early neo-
natal period) than do children with ADHD and
no anxiety disorders. The former may also ex-
perience greater stressful life events, and may
report lower levels of self-esteem, than do chil-
dren only having ADHD (Jensen, Martin, &
Cantwell, 1997; Tannock, 2000). As I discuss
in a later section of this chapter and in Chapter
5, the family members of children with ADHD
have a markedly higher risk for having ADHD
themselves. But where children present with
ADHD and anxiety disorders, there also ap-
pears to be a threefold increase in risk that rela-
tives will also have anxiety disorders (Tannock,
2000); this indicates a strong familial occur-
rence of anxiety disorders, not just to ADHD.
Research does suggest, however, that the
anxiety disorders in families of children with
ADHD are transmitted independently within
these families, with the higher rate of anxi-
ety disorders representing an artifact of refer-
ral bias to mental health clinics (Biederman,
Faraone, & Lapey, 1992; Biederman &
Faraone, 1997). Finally, at the time of the pre-
ceding edition (Barkley, 1998), research sug-
gested that the presence of anxiety with ADHD
might reduce the likelihood of a positive re-
sponse to stimulant medications (Jensen et al.,



1997; Tannock, 2000). But the subsequent
MTA has contradicted this notion in finding no
impact of comorbid anxiety on stimulant re-
sponding (March et al., 2000). So this issue is
far from settled. As for psychosocial treatment
response, Antshel and Remer (2003) found
that children having ADHD and elevated anxi-
ety were more likely to respond to a social
skills training program than were children with
ADHD alone. Consistent with this finding was
that from the MTA, where a comorbid anxiety
disorder increased the likelihood of a posi-
tive response to the combined medication and
psychosocial treatment package (March et al.,
2000). With such a limited pool of research to
draw on, it is safe to say at this time that the
manner in which the coexistence of anxiety dis-
orders with ADHD may affect the clinical pre-
sentation, course, and response to treatment is
clearly in need of more research before confi-
dent conclusions can be drawn.

It should be noted here that although
Posttraumatic Stress Disorder (PTSD) and
Obsessive—Compulsive Disorder (OCD) are
both classified in DSM-IV(-TR) as anxiety dis-
orders, each of them differs from the other anx-
iety disorders in important respects, and so
they are discussed separately in later sections of
this chapter. Also the research above often did
not include them, warranting their separate re-
view later in the chapter.

Mood Disorders
Depressive Disorders

Symptoms of depression are often elevated
among clinical samples of children with ADHD
(Jensen et al.,, 1988, 1997; Treuting &
Hinshaw, 2001), with the highest levels occur-
ring among those children having comorbid ag-
gression (or ODD/CD). Symptoms reflecting
low self-esteem, however, are chiefly associated
with aggression and particularly depression in
samples with ADHD, and are otherwise not es-
pecially problematic when ADHD is found
alone (Bussing et al., 2000; see Chapter 3).

A review of the literature on the comorbidity
of Major Depressive Disorder (MDD) or Dys-
thymic Disorder ADHD cases found a range
between 15% and 75% (Spencer, Wilens,
Biederman, Wozniak, & Harding-Crawford,
2000). However, most studies reported rates of
9-32% of children with ADHD having MDD
(Biederman et al., 1991). Up to 20% of chil-
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dren with ADHD seen in a pediatric clinic and
up to 38% of those seen in a psychiatric clinic
may have comorbid MDD (Spencer et al.,
2000). Pffiffner et al. (1999) studied 111 clinic-
referred boys with ADHD and 66 control boys
referred to the same outpatient clinic but not
diagnosed as having ADHD. They found that
while just 5% had depression alone (vs. 11%
of boys without ADHD), another 21% had de-
pression with an anxiety disorder (vs. 15% of
the psychiatric control group). All of this sug-
gests a clear comorbidity of ADHD with de-
pression, with an average risk of 25-30%.

A large portion of this research on comor-
bidity has been conducted by researchers at the
Child Psychopharmacology Unit of the Massa-
chusetts General Hospital, headed by Joseph
Biederman. Wilens et al. (2002), in their study
of preschool and school-age clinical groups
with ADHD, reported that Dysthymia Disor-
der occurred in 5% of both age groups, while
MDD was diagnosed in nearly half of their
samples (42% and 47%, respectively). Bieder-
man, Mick, and Faraone (1998) have argued
that this association reflects an overlap of two
clinical disorders, and that the depression evi-
dent in ADHD is not just a reflection of demor-
alization over failures in major life activities.
Yet, surprisingly, early longitudinal studies of
children with ADHD followed to adulthood
did not report significantly elevated rates of
mood disorders (Mannuzza et al., 1993, 1998;
Spencer et al., 2000; Weiss & Hechtman,
1993). A more recent follow-up study (Fischer
et al., 2002), in contrast, found that 27% of
these children had MDD by young adulthood,
but that it was primarily predicted by presence
of lifetime CD. Similarly, Peterson et al. (2001)
found that ADHD was consistently related to
depression across four follow-up periods from
childhood to young adulthood in their study of
976 children.

The inverse relationship is less clear, but the
weight of evidence suggests some elevated risk
of ADHD among youth diagnosed with depres-
sion (Spencer et al., 2000). One early study of
depressed boys, for instance, found that rates
of ADHD were not significantly elevated but
that levels of other disruptive behavior, such as
oppositional and conduct problems, were so
(Jensen et al., 1988). In contrast, a study by
Brumback et al. (1977) found that 63% of
children with depression had hyperactivity. A
study of adults with MDD also found that
16% self-reported symptoms from childhood
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sufficient to warrant a retrospective diagnosis
of ADHD, while 12% reported persistence of
these symptoms into adulthood (Alpert et al.,
1996). Both figures for ADHD are greater than
population prevalence estimates for either chil-
dren or adults (see Chapter 2).

Large studies of community samples can
shed further light on the existence and nature
of this comorbid relationship. In their meta-
analysis of such studies, Angold et al. (1999)
reported a median odds ratio of 5.5 for the
comorbidity of ADHD and MDD, with a range
from 3.5 to 8.4; this was significantly greater
than that seen between ADHD and anxiety
disorders, noted above. Undoubtedly, then,
ADHD and MDD show a greater level of asso-
ciation than expected by chance alone. But de-
pression is also strongly associated with ODD/
CD and with anxiety, raising the possibility
that the presence of one of these latter disor-
ders is what mediates the relationship between
ADHD and MDD. This was suggested in the
Fischer et al. (2002) follow-up study, where
lifetime CD predicted occurrence of MDD.
This was also evident in evidence provided by
Angold et al. (1999), where the association of
ADHD with depression was greatly reduced
when the investigators controlled for comor-
bidity of ADHD with ODD/CD and with anxi-
ety. In other words, the relationship of ADHD
and depression may be an epiphenomenon
(Angold et al., 1999) that arises only because of
the association of ADHD with ODD/CD and
ADHD with anxiety. In the absence of these
other two types of disorders, ADHD may not
have an association with depression.

The comorbidity of depression with ADHD
is often associated with a poorer outcome than
either disorder alone (Spencer et al., 2000).
This comorbidity is also a marker for a history
of greater family and personal stress, and
greater parental symptoms of depression and
other mood disorders (see Jensen et al., 1997,
and Spencer et al., 2000; for reviews). Though
this finding is not well established, this group
of comorbid children may respond better to
antidepressants than do those children with
ADHD but without comorbidity for inter-
nalizing symptoms (Biederman, Baldessarini,
Wright, Keenan, & Faraone, 1993; Jen-
sen et al.,, 1997). Unlike anxiety disorders,
MDD does demonstrate a familial linkage with
ADHD, such that risk for one disorder in chil-
dren predisposes to risk for the other disorder
not only in these children, but also among

family members of the comorbid children
(Biederman, Faraone, & Lapey, 1992; Bieder-
man & Faraone, 1997). Thus ADHD and
MDD may share underlying familial etiological
factors (Spencer et al., 2000). As noted above,
though, ODD and CD are also elevated among
these comorbid children and among their fam-
ily members, and could in part explain the link
of ADHD with MDD. Obviously the jury is not
in yet on the reason why ADHD and depres-
sion share such an elevated comorbidity, but
the overlap of both with ODD/CD provides
one tantalizing explanation.

Bipolar | Disorder

Bipolar I Disorder (BPD) occurs in approxi-
mately 1% of children (Lewinsohn, Klein, &
Seeley, 1995), and fewer than 0.4% of adults
with BPD may have had the onset of the disor-
der in childhood (Spencer et al., 2000). BPD is
a serious, severe, and potentially life-threaten-
ing mental disorder (Carlson, 1990; Geller &
Luby, 1997). The relationship of ADHD to
BPD, or manic—depression, remains controver-
sial at this writing (see the debate of Biederman
with Klein, Pine, & Klein in the Journal of the
American Academy of Child and Adolescent
Psychiatry, 1998, 37, pp. 1091-1099; see also
Carlson, 1998), and has received considerable
attention since the preceding edition of this text
was published. Part of the controversy con-
cerns the definition of and diagnostic criteria
for BPD as these are applied to children in the
DSM-IV(-TR). For children, episodes of mania
are not required for a diagnosis of BPDj; se-
verely irritable mood can be substituted. Also,
rather than the typical episodic expression of
manic—depression as it often occurs in adults,
BPD in children may be chronic (Carlson,
1998). These changes to the diagnostic criteria
when applied to children create an obvious
overlap between the diagnosis of BPD and that
of severe ODD when it coexists with ADHD, in
which irritability often exists as part of the
symptom complex for ODD.

Moreover, the fact that many features of
ADHD also appear on the symptom list for
mania creates even further diagnostic confu-
sion and possible overlap that is merely an arti-
fact of symptoms lists. For instance, the symp-
toms of mania can include inflated self-esteem,
decreased need for sleep, more talkativeness
than usual, distractibility, psychomotor agita-
tion, and excessive involvement in pleasurable



activities that have a high potential for painful
consequences. All of these, to some degree, are
found to a greater-than-usual extent in children
with ADHD (see Chapter 3). Children with
ADHD demonstrate a positive illusory bias in
their self-evaluations, show significantly more
insomnia, are certainly more talkative than
normal, are obviously distractible (by defini-
tion), demonstrate psychomotor agitation (hy-
peractivity), and often engage in risk-taking
and highly impulsive behavior that may have
painful consequences—particularly if ADHD
co-occurs with CD. Such symptom overlap cre-
ates a substantial dilemma for clinicians at-
tempting to conduct a differential diagnosis of
BPD from ADHD. Yet the irritability seen in
BPD may be markedly more severe than in
ODD, in that it is characterized by “affective
storms” involving prolonged and highly ag-
gressive and destructive behavior (Spencer et
al., 2000), whereas that of ODD is often
milder, episodic, and likely to be provoked
by parental commands (see Chapter 10). The
thinking disorder seen in BPD may also be
more than just excessive speech and illogical
thought, which also characterize ADHD (see
Chapter 3); those with BPD show evidence of
thought disorder that may be more bizarre
or psychotic-like (Nieman & Delong, 1987;
Spencer et al., 2000). Geller et al. (1998) com-
pared 60 older children and adolescents with
BPD to 60 youth with ADHD. They found that
those with BPD demonstrated symptoms of ele-
vated mood and grandiosity (as would be ex-
pected if mania were present), as well as
hypersexuality, decreased need for sleep, racing
thoughts, risk-taking behavior, talkativeness
and pressured speech, and inflated self-esteem
more often than those with ADHD. These find-
ings suggest that frequency/severity of these
symptoms is, in part, a helpful distinguishing
feature between these two disorders. However,
the groups did not differ in hyperactivity
(hyperenergy) or distractibility, suggesting that
these symptoms are not helpful to differential
diagnosis.

With these unresolved controversies in mind,
we can consider the findings on comorbid-
ity, mostly derived from the Massachusetts
General Hospital research team. Milberger,
Biederman, Faraone, Murphy, and Tsuang
(1995) found that 11% of their children with
ADHD had BPD; the figure was 10% among
girls with ADHD (Biederman, 1997). In a sepa-
rate study, Biederman et al. (1992) found BPD
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in 13% of children with ADHD seen at a child
psychiatry clinic and 10% of children seen in a
health maintenance organization. In a 4-year
follow-up involving many of these children,
12% of the adolescents with ADHD now met
criteria for BPD (Biederman, Faraone, Mick,
Wozniak, et al., 1996). Another study reported
that 20-27% of children with ADHD also had
BPD (Spencer et al., 2000; Wozniak et al.,
1995). The subjects with BPD were consider-
ably more impaired in their functioning than
were those with ADHD alone, experiencing a
greater risk for hospitalization and for ad-
ditional forms of psychopathology (Bieder-
man, Faraone, Mick, Wozniak, et al., 1996;
Biederman et al., 1995; Wozniak et al., 19935).
More recently, Wilens et al. (2002) reported
rates of comorbidity in their clinic-referred
samples; they found that 26% of preschool
children with ADHD and 18% of school-age
children qualified for a diagnosis of BPD.
Children with both BPD and ADHD also ap-
peared to experience an earlier onset to their
BPD than did those without ADHD (Faraone,
Biederman, Wozniak, et al., 1997), with the av-
erage age of onset for BPD being between 2.6
and 3.0 years of age when it coexisted with
ADHD (Wilens et al., 2002). In a small study of
adults with BPD, Sachs, Baldassano, Truman,
and Guille (2000) also found that BPD had an
earlier age of onset when it was comorbid with
ADHD (12 years vs. 20 years). Those with this
comorbidity often have a greater likelihood
of comorbidity with other disorders (depres-
sion, psychosis, ODD/CD) than do those with
ADHD alone (Spencer et al., 2000), and may
show a poorer response to acute lithium ther-
apy than those with mania alone (Strober et al.,
1998).

Faraone, Biederman, Wozniak, et al. (1997)
suggest that ADHD with BPD constitutes a
distinct familial subtype of ADHD (see also
Spencer et al., 2000). When children with
ADHD are subdivided into those who do or do
not have BPD, both groups demonstrate a higher
rate of ADHD among their relatives. Only that
subgroup of children with both ADHD and BPD
have a higher rate of BPD (36 % vs. 6%) among
their relatives (Faraone, Biederman, &
Monuteaux, 2001; Spencer et al., 2000). This re-
search group has also suggested that those who
have both ADHD and BPD may overlap geneti-
cally with that subgroup of individuals who have
both ADHD and CD (Faraone & Biederman,
1997). Thus children with ADHD appear to
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have a small but significant risk for BPD (6-
27%), whereas children with childhood-onset
BPD have a very high probability of having
ADHD (91-98%) (Spencer et al., 2000;
Wozniak et al., 1995). Yet adolescents with BPD
have a substantially lower rate of ADHD (11%)
(Lewinsohn et al., 1995).

To address the possibility that the comorbid-
ity of ADHD with BPD might be purely an arti-
fact of the overlap of symptom lists (see above),
Milberger et al. (1995) used a subtraction
method to remove the symptom overlap and
found that 47% of the children with both
ADHD and BPD retained the latter diagnosis.
This suggests that about 6-10% of children
with ADHD may have a legitimate comorbidi-
ty for BPD that is not an artifact of merely hav-
ing more severe ADHD symptoms. Nor does
ascertainment source necessarily account for
this overlap, given that Biederman, Russell,
Soriano, Wozniak, and Faraone (1998) found
that children recruited for a study of ADHD
compared to those recruited for a study of ma-
nia both had two obvious disorders when their
comorbidity was observed to exist in either re-
cruitment source. Muddying this conclusion,
however, is the fact that follow-up studies
to date of children with ADHD into adult-
hood have not identified BPD as occurring sig-
nificantly more often than in control groups
(Fischer et al., 2002).

Oppositional Defiant and Conduct Disorders

It is widely accepted by scientists studying chil-
dren with ADHD that they display a greater
degree of difficulties with oppositional and
defiant behavior, aggressiveness and conduct
problems, and even antisocial behavior than
typical children do. Over 65% of clinic-re-
ferred samples may show significant problems
with stubbornness, defiance or refusal to obey,
temper tantrums, and verbal hostility toward
others (Loney & Milich, 1982; Stewart, Pitts,
Craig, & Dieruf, 1966). Studies suggest that
from 45% to 84% of children and adolescents
with ADHD will meet full diagnostic criteria
for ODD either alone or with CD (Barkley,
DuPaul, & McMurray, 1990; Barkley &
Biederman, 1997; Biederman et al., 1992;
Faraone & Biederman, 1997; Fischer, Barkley,
Edelbrock, & Smallish, 1990; Cohen et al.,
1989; Pfiffner et al., 1999; Wilens et al., 2002),
with an average across studies of at least 55%
(Biederman et al., 1991). For instance, Wilens

et al. (2002) reported that 62% of their pre-
school-age children with ADHD and 59% of
their school-age sample also had ODD. These
same studies also indicate that as many as 15—
56% of children with ADHD and 44-50% of
adolescents will be diagnosed as having the
more serious problem of CD (see also Szatmari,
Boyle, & Offord, 1989; Wilens et al., 2002).
Whereas ODD may occur by itself in the ab-
sence of CD, CD rarely occurs alone in children
with ADHD, almost always being seen in the
context of ODD. For instance, Pfiffner et al.
(1999) found that just 1% of their 111 boys
with ADHD and 3% of their psychiatric con-
trol group without ADHD were diagnosed
with CD alone. Another 43% of the group
with ADHD and 26 % of the control group had
CD with ODD, while the figures for ODD
alone were 41% and 35%, respectively. Simi-
larly, Bird, Gould, and Staghezza (1993) found
that 93% of their Puerto Rican children having
ADHD also had either ODD or CD.

The most common types of conduct prob-
lems found in these studies are lying, stealing,
truancy, and (to a lesser degree), physical ag-
gression. Peterson et al. (2001) observed in
their longitudinal study of 976 children fol-
lowed to young adulthood that ADHD showed
a consistent relationship to ODD/CD across all
four follow-up time periods. Again, all this im-
plies a true comorbidity between these disor-
ders and not just referral bias, chance, or an ar-
tifact of ascertainment of disorders.

The meta-analysis by Angold et al. (1999) of
21 different community studies reported a me-
dian odds ratio of 10.7 (range 7.7 to 14.8) be-
tween ADHD and CD/ODD, making it the
most likely comorbidity between ADHD and
any other set of disorders. And this relationship
does not appear to be an artifact of the coexis-
tence of a third type of disorder with these two,
such as depression or anxiety.

Children with comorbid ADHD and CD/
ODD appear to have higher levels of impulsivi-
ty than children with only ADHD or with
ADHD and an anxiety disorder (Lynam,
1998). They also have more impulsive behav-
ior than hyperactive behavior, and committed
more impulsive errors on a CPT than children
with ADHD and an anxiety disorder in one
study (Newcorn et al., 2001). This implies that
the presence of comorbid ODD/CD in ADHD
augurs for a more severe form of ADHD.

Some earlier investigators expressed the be-
lief that ADHD and conduct problems were



the same or quite similar disorders (Shapiro
& Garfinkel, 1986; Stewart, deBlois, &
Cummings, 1981). Obviously this notion could
have arisen from their striking comorbidity, as
noted above. But research now indicates that
relatively pure cases of both can be found, and
that these disorders are likely to have differ-
ent correlates and outcomes (for reviews, see
Hinshaw, 1987; Jensen et al., 1997; Newcorn
& Halperin, 2000; Werry, 1988). Children
with CD usually come from backgrounds with
greater social adversity and have a higher prev-
alence of psychiatric disorders (particularly
Antisocial Personality Disorder, substance de-
pendence and abuse, MDD, and CD) among
their parents and relatives than children with
ADHD but without significant conduct prob-
lems (Faraone, Biederman, Jetton, & Tsuang,
1997; Jensen et al., 1997; Loeber, Burke,
Lahey, Winters, & Zera, 2000; McGee, Wil-
liams, & Silva, 1984b; Newcorn & Halperin,
2000; Reeves, Werry, Elkind, & Zametkin,
1987; Schachar & Tannock, 1995; Szatmari,
Boyle, & Offord, 1989). In contrast, children
with ADHD are more likely to have develop-
mental delays and cognitive deficits than are
those with CD (Hinshaw, 1987; McGee, Wil-
liams, & Silva, 1984a; Newcorn & Halperin,
2000; Schachar & Tannock, 1995; Szatmari,
Boyle, & Offord, 1989). Neurobiological dif-
ferences between the two disorders may also be
emerging; though findings are still tentative,
they support a role of the serotonergic system
in aggression but not in ADHD, while dopa-
minergic mechanisms seem more likely in
ADHD than in aggression (for reviews, see
Newcorn & Halperin, 2000). When children
have both disorders, they often display the
mixture of cognitive and attention/inhibitory
deficits typical of ADHD, as well as a greater
likelihood of factors associated with social ad-
versity, family psychiatric problems, and family
conflict (Barkley, Fischer, Edelbrock, & Small-
ish, et al., 1991; Jensen et al., 1997; Newcorn
& Halperin, 2000; Schachar & Tannock,
1995). They are also more likely to have
an earlier onset of their antisocial activities,
greater persistence of those activities, more
school disciplinary consequences, greater sub-
stance use and abuse, more traffic offenses and
vehicular crashes, and generally a worse overall
outcome than are those children with ADHD
but without CD (Barkley, Fischer, Edelbrock,
& Smallish, 1990; Barkley et al., 1991; Jensen
et al., 1997; Moffitt, 1990). All of this supports
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the distinctiveness of ADHD and CD, despite
their high degree of comorbidity. Where both
disorders occur, the correlates, risks, and out-
comes for each disorder 