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DEVELOPMENTAL COMPLEXITIES 

OF ATTENTIONAL DISORDERS

Thomas E. Brown, Ph.D.

Since 1990, interest in attention deficit disorders
(ADDs) has rapidly expanded throughout North Amer-
ica and, increasingly, in Europe, Australia, Latin Amer-
ica, and parts of Asia. No longer are attentional disorders
seen as simply a passing diagnostic fad in the United
States. Research has found that, when consistent diag-
nostic criteria are used, incidence rates for ADDs are
similarly high across diverse nations and cultures (Fara-
one et al. 2003; Rohde et al. 2005). Throughout the
world, burgeoning numbers of children, and slowly in-
creasing numbers of men and women, are receiving di-
agnoses and treatment for chronic attentional problems
that have seriously disrupted their functioning in school,
at work, and in their family and social relationships.

This rapid and sustained increase in treatment of at-
tentional disorders is not fueled primarily by the many
scientific research findings that show effectiveness of
medication treatments. Probably the most powerful
force expanding use of treatments for ADD is word of
mouth. Around the world, as parents, teachers, and cli-
nicians have observed significant improvements in daily
functioning of treated children who previously were
not able to manage themselves adequately in daily life,
they have spread the news. They have alerted family
members, friends, and colleagues about effective treat-
ments for this syndrome of impairments that, left un-
treated, tends to bring persistent disappointment, fail-
ure, and suffering to affected individuals and their
families. As treated children have become adolescents
and adults, benefits of treatment across the life span
have become more noticeable.

A New Paradigm for 

Attentional Disorders

Despite this increased recognition of ADD and the ben-
efits of its treatment, overly simplistic understanding of
ADD persists among many professionals in medicine,
psychology, and education, as well as in much of the gen-
eral public. Many continue to see this syndrome as sim-
ply a behavior disorder characterized by excessive rest-
lessness and distractibility, a problem that usually remits
during childhood but occasionally persists into adult-
hood. They are unaware of important new understand-
ings, supported by considerable evidence, that provide
the basis for a new paradigm to describe ADDs. Key ele-
ments of this new paradigm include the following:

1. ADD is essentially a complex disorder in unfolding
development of the unconscious self-management
system of the brain.

2. Impairments resulting from ADD usually include
chronic difficulties in self-regulation of emotion
and in self-regulation by emotion.

3. ADD symptoms may be noticeable during early
childhood but often are not apparent until the indi-
vidual encounters challenges of adolescence or
adulthood.

4. ADD appears to be a problem of insufficient will-
power, but it is actually a problem in chemical dy-
namics within the brain.
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5. Causes of ADD appear to be primarily genetic, al-
though environmental stressors and supports may
modify expression of symptoms.

6. ADD is not just one of many different psychiatric
disorders; it is a foundational disorder that substan-
tially increases a person’s risk of experiencing addi-
tional cognitive, emotional, or behavior disorders
across the life span.

In this chapter, I elaborate on each of these six new
understandings about the syndrome currently known
as ADD or attention-deficit/hyperactivity disorder
(ADHD) and its relation to other disorders. I conclude
with a discussion of how this new conceptualization of
ADD and its comorbidities is related to a broader
change of paradigm in psychiatry, psychology, and neu-
roscience. Throughout the chapter, the term ADD is
used interchangeably with ADHD to refer to all sub-
types of the syndrome in the current diagnostic system;
sometimes I use the plural form of ADD to emphasize
the variety of ways in which the syndrome presents.

ADD Is Essentially a Complex 
Disorder in Unfolding Development of 
the Unconscious Self-Management 
System of the Brain

Since 1902 when it was first described in the medical
literature by Dr. George Still, a London pediatrician,
ADD has repeatedly been renamed and reconceptual-
ized. Barkley (2006) has provided an excellent review
of how understanding of the syndrome has gradually
shifted from an early and long-lasting paradigm that
emphasized hyperactivity and behavior problems to-
ward more recent, but not yet universal recognition that
this is a disorder of the self-management system of the
brain.

The first major change in official conceptualization
of this syndrome came in 1980 when DSM-III (Ameri-
can Psychiatric Association 1980) altered the name of
the diagnosis to highlight attentional impairments as
the central feature. Douglas (1988) was one of the first
to describe the wide range of cognitive impairments ob-
served in individuals with ADD. Investigators subse-
quently evaluated those with ADD with various cogni-
tive tests originally developed by neuropsychologists to
evaluate for frontal lobe impairments. These measures,
such as the Wisconsin Card Sorting Test, the Stroop
Test, the Rey-Osterrieth Complex Figure, and the
Tower of London, had been identified in the neuropsy-
chological literature as “tests of executive function” be-
cause they were used to assess cognitive functions

impaired in patients with schizophrenia, stroke, or trau-
matic brain injuries, particularly injuries of the prefron-
tal cortex where the brain’s executive system was as-
sumed to be isolated.

Because increasing numbers of studies reported that
groups of children and adults with ADHD tend to per-
form more poorly than do control subjects without
ADDs on these purported measures of executive func-
tion, some researchers began to describe ADHD as a
disorder of executive function. In 1999, Castellanos de-
clared that ADHD “is not merely a deficit of attention,
an excess of locomotor activity or their simple conjunc-
tion.” He observed that “The unifying abstraction that
best encompasses the faculties principally affected in
ADHD has been termed executive function, which is
an evolving concept…there is now impressive empirical
support for its importance in ADH” (p. 179).

Although the definition of executive function is still
evolving, most researchers agree that the term should
be used to refer to brain circuits that prioritize, inte-
grate, and regulate other cognitive functions. Executive
functions, then, manage the brain’s cognitive functions;
they provide the mechanism for “self-regulation” (Vohs
and Baumeister 2004).

One metaphor for executive function is the conduc-
tor of a symphony (Brown 2000, 2005a, 2006): Regard-
less of how well the musicians in a symphony orchestra
may play their instruments, they are not likely to pro-
duce very good symphonic music if they do not have a
competent conductor to select what piece is to be
played, to start their playing together, to keep them in
time, to modulate the pace and volume of each section,
to introduce or fade out various instruments at appro-
priate times, and so forth. Although each musician may
play his or her instrument skillfully, the subtle, dynamic
integrated functioning of the orchestra depends cru-
cially on the coordinating and managing functions of
the conductor.

In a similar way, the brain’s complex functioning re-
quires and has dynamic, integrated management of its
component networks. Certain neural networks, some in
the prefrontal cortex, some in the limbic region, some
in the cerebellum, and others more widely distributed,
serve to coordinate and integrate cognitive functions of
the brain much as the conductor manages the sym-
phony orchestra (Brown 2005a; Fuster 2003; Gaffan
2005). These management networks operate quickly, in
the realm of milliseconds, usually outside the realm of
consciousness. They are unconscious, not in the sense of
the dynamic unconscious described by Freud, but in the
sense of “automatic self-regulation” described by Fitzsi-
mons and Bargh (2004) and Hassin et al. (2005).
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Continuing efforts to assess these executive func-
tions with neuropsychological tests of executive func-
tion have produced mixed results. Willcutt and col-
leagues (2005) completed a meta-analysis of 83 studies
that administered neuropsychological executive func-
tion measures to groups of children and adolescents
with and without ADHD. Their analysis indicated that
the group with ADHD, compared with the group with-
out ADHD, showed significant impairment on neuro-
psychological measures of response inhibition, vigi-
lance, working memory, and planning, but these
differences were not consistently found in individuals
with ADHD.

This meta-analysis of data on children with ADHD
and Hervey and coworkers’ (2004) meta-analysis of ex-
ecutive function tests administered to adults with
ADHD both indicate that if executive function impair-
ment is defined as scoring very low on tests of executive
function, then many—yet not even a majority—of
those with ADHD show significant impairment. If
neuropsychological tests of executive function are
taken as valid measures of impairment in executive
functioning, then only about 30% of those diagnosed
with ADHD appear to have significant executive func-
tion impairments. This has led some investigators to
conclude that executive function impairment is simply
a comorbidity that is found among some, but not all,
persons with ADHD.

However, there is an alternative view. Barkley (1997)
and Brown (2000, 2005a, 2006) have proposed differ-
ing versions of an alternative way to conceptualize the
relation between ADHD and executive function. Both
models attempt to synthesize understanding of execu-
tive functions as the brain’s mechanism for self-regula-
tion. And both models describe ADHD as a disorder
that involves delays or inadequacies in an individual’s
development of the capacity for executive function.
Both authors agree that ADHD is a complex disorder
involving multiple cognitive functions that are essential
in each individual’s management of self for diverse ac-
tivities required in daily life. Our efforts have been to
provide a model for this disorder that moves beyond
narrow behavioral definitions and toward greater recog-
nition of the complexity of this syndrome as essentially
a developmental impairment of the brain’s self-regula-
tory mechanisms. Barkley (1997) described his model
as trying to build a case “that ADHD is a developmental
disorder of self-regulation” (p. x).

Barkley’s model was based not on data from neuro-
psychological tests of executive function but on a con-
ceptual framework derived primarily from Bronowski’s
work on the crucial importance of language in human

development. Integrating Bronowski’s model with
work by neuroscientists Fuster, Damasio, and Gold-
man-Rakic, Barkley argued that ADHD is essentially
impairment in development of executive function, pri-
marily impairment in development of “ability to in-
hibit.” In Barkley’s model, the ability to inhibit is seen as
the primordial executive function on which other exec-
utive functions are developed and depend. His model
elaborates on the essential linkages between inhibition
and adequate development and functioning of all exec-
utive functions, among which he includes verbal work-
ing memory, nonverbal working memory, regulation of
emotion and motivation, and reconstitution of behavior
(Barkley 1997).

My effort to describe the relation of ADHD to ex-
ecutive function is, in many ways, similar to Barkley’s
model, but it has a different primary source. My model
was derived from intensive clinical interviews with in-
dividuals with ADHD diagnoses and their families. I in-
quired about specifics of the cognitive and behavioral
activities in which these children, adolescents, and
adults were impaired relative to others of the same age
and developmental level.

From these clinical interview studies emerged a
wide range of items from which I developed a set of rat-
ing scales for ADD symptoms in children, adolescents,
and adults (Brown 1996, 2001). Data from these scales
completed by patients, teachers, and parents provided
the foundation on which I have developed my model of
executive functions that are impaired in ADHD.

The model that emerged from my research includes
six clusters of cognitive functions; these constitute a way
of conceptualizing executive functions for all individu-
als, with or without ADD. None of these clusters is a uni-
tary variable like height, weight, or blood pressure. Each
is more like a basket, containing a variety of related cog-
nitive functions. The clusters are shown in Figure 1–1.

I see each of these clusters of functions as operating
in rapidly shifting interactive dynamics, usually quite
unconsciously, to do a wide variety of daily tasks in
which the individual must use attention and memory to
guide action to self-regulate rather than being micro-
managed by someone else (Brown 2005a).

These functions, I believe, are critically important
for multiple aspects of daily life in all individuals. These
functions do not operate perfectly at all times for any-
one. ADHD is not an all-or-nothing syndrome like preg-
nancy, in which one either is pregnant or is not. It is
more like depression. All individuals experience symp-
toms of low mood from time to time, but only those sig-
nificantly impaired over longer periods are clinically
diagnosed as having depression. ADHD might be con-
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sidered the extreme end of the normal range of impair-
ments in executive function.

Although my model of ADHD is somewhat similar
to Barkley’s, two important differences are apparent.
Both of us describe ADHD as essentially developmen-
tal impairment of executive function. The two primary
differences between our models are as follows: 1) Bark-
ley explicitly limits his model to apply only to those
whose ADHD is of the combined type, which includes
hyperactive and impulsive symptoms; and 2) his model
gives primacy to behavioral inhibition as the primordial
executive function on which development and func-
tioning of all other executive function depend.

I do not share Barkley’s notion that behavioral inhibi-
tion is the fundamental executive function on which de-
velopment and functioning of all other executive func-
tion depend. I see behavioral inhibition as just one of
multiple executive functions, one that is interactive and
interdependent with, not primordially controlling, other
executive function. Moreover, my reading of available
data leads to the conclusion that for all persons with
ADHD, regardless of subtype, impairments of executive
function are the essence of their disorder.

The models posited by Barkley and me might be
written as an equation: 

ADHD=developmental impairment of execu-
tive functions

This viewpoint clearly is in conflict with the alter-
native view that sees executive function impairment as
characteristic of just a small percentage of those with

ADHD diagnoses (Brown 2006). The conflict rests on
how executive function is to be measured. If executive
function is conceptualized as a function or set of func-
tions that can be accurately measured by existing neu-
ropsychological tests of executive function, then it is
clear that executive function impairment is characteris-
tic of only a substantial minority of those with ADHD.
However, there is good reason to reject this simplistic
definition of executive function as what is measured by
tests of executive function.

Rabbitt (1997) and other researchers on impair-
ments of executive function among the elderly have ar-
gued that such tests violate the central assumption re-
garding the nature of executive function. In 1997, he
explained why methods traditionally used by experi-
mental psychology cannot validly be applied to execu-
tive functions. The usual scientific approach in research
is to isolate and try to measure one variable that reflects
one specific process and not others. He argued that “this
venerable strategy is entirely inappropriate for analyz-
ing executive function because an essential property of
all ‘executive function’ is that, by its very nature, it in-
volves the simultaneous management of a variety of dif-
ferent functional processes” (p. 14).

The usual “isolate the variable and test it” approach
simply cannot encompass and measure the complex in-
teractive nature of executive functions. To return to the
metaphor of the symphony, one can carefully study the
performance of each individual member of an orches-
tra, but even the most careful individual evaluation of
each player cannot assess the adequacy of the music
that emerges from the assembled group of musicians as

FIGURE 1–1. Executive functions impaired in attention deficit disorder.

Source. Brown 2001.
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they play together to interpret a given symphony. To
judge the orchestra’s performance, one needs to hear all
the musicians play together and to observe the effec-
tiveness of their conductor in guiding their perfor-
mance. To judge the conductor’s abilities, one would
need to observe him or her interacting dynamically with
the whole group of musicians as they play a variety of
complex and challenging pieces.

Burgess (1997) elaborated this same argument
against trying to assess executive functions with simple
tasks:

Goethe’s famous comment that dissecting a fly and
studying its parts will not tell you how it flies could al-
most have been intended for the neuropsychology of
executive function. . . .Executive processing is called
into play only when the activities of multiple compo-
nents of the cognitive architecture must be coordi-
nated.…Thus if a methodology is used where a task is
broken down into its component parts, no deficit will
be discovered in dysexecutive patients. (pp. 99–102)

A person’s ability to perform the complex, self-
managed tasks of everyday life provides a much better
measure of his or her executive functioning than can
neuropsychological tests. Shallice and Burgess (1991)
verified this fact in a study in which patients with fron-
tal lobe damage were unable to perform adequately ev-
eryday errands that require planning and multitasking,
even though they achieved average or well-above-aver-
age scores on traditional neuropsychological tests of lan-
guage, memory, perception, and executive functions.

Barkley (1997) and Brown (2005a) both argued that
assessment of executive function impairments that con-
stitute ADHD cannot be done adequately with neuro-
psychological tests; that is, ADHD impairments are
best diagnosed by comprehensive clinical interviews
during which the therapist carefully explores the indi-
vidual’s current and past history of self-management in
a wide range of situations that involve learning, work,
and social interaction. This diagnosis depends on the
judgment of a skilled clinician who knows what ADHD
looks like and can use data on multiple aspects of the in-
dividual’s functioning in daily life over protracted peri-
ods to differentiate ADHD from other possible causes
of impairment.

Barkley and I assert that the disorder currently
known as ADHD, which has been seen for more than
100 years as a disruptive behavior disorder, is, in fact, a
developmental impairment of executive function, the
management system of the brain. It should be recog-
nized, however, that ADHD is a name for the develop-
mental impairment of executive function. Executive
function impairments also can occur in other ways.

If an individual’s head is smashed against the wind-
shield in a motor vehicle accident or some other trau-
matic injury to his or her brain occurs, significant im-
pairment of executive function may result. Likewise, if
a person’s brain is ravaged by Alzheimer’s disease, exec-
utive function impairments are usually the first symp-
toms to appear. The difference is this: in the case of
traumatic brain injury or Alzheimer’s disease, the indi-
vidual is likely to have had adequate premorbid devel-
opment of executive function, which was then compro-
mised by trauma or disease. In the case of ADHD, the
impairments are in the developmental unfolding that is
essential to the establishment and maturation of these
functions.

Also, note that ADHD is not the only developmen-
tal disorder of executive functions. Several other disor-
ders, such as schizophrenia, mental retardation, and se-
vere autism, also are characterized by developmental
impairments of executive function, some of which
overlap with ADHD—yet these disorders are clearly
distinguishable from the ADD syndrome. Each of these
disorders involves markedly more severe impairments
of executive function and has additional distinctive fea-
tures. Schizophrenia involves psychotic thinking and/or
disorganized speech; mental retardation is character-
ized by severe limitations in learning ability; and autism
is distinguished by severe impairments in ability to en-
gage in social interaction.

These disorders, and others such as fragile X and
Williams syndrome, all involve developmental impair-
ments of executive function but can readily be distin-
guished from ADHD by their severity and their charac-
teristic specific impairments.

Impairments Resulting From ADD 
Usually Include Chronic Difficulties in 
Self-Regulation of Emotion and in 
Self-Regulation by Emotion

Currently established diagnostic criteria for ADHD in-
clude no reference to problems with emotional regula-
tion, yet numerous investigators have reported that per-
sons with ADHD tend to have chronic problems in
regulating emotions. Wender’s (1995) Utah Criteria for
ADHD include “affective lability,” “hot temper,” and
“overreacts” among symptoms of ADHD. Conners’
(1997) widely used Parent Rating Scale cites “easily
frustrated” as one of its statistically best 12 items for
identifying ADHD in children. Conners’ Adult ADHD
Rating Scales include 4 items related to emotional reg-
ulation (e.g., “down on self,” “short-fuse,” “set off eas-
ily”) in the ADHD Index, which comprises the 12 best
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items for identifying adults with ADHD (Conners et al.
1999). Data from the Brown (2001) Attention Deficit
Disorder Scales for Children and the Brown (1996) At-
tention Deficit Disorder Scales for Adolescents and
Adults indicated that for individuals with ADHD, re-
sponses to items related to emotional regulation had
a high positive correlation with other symptoms of
ADHD. These clinical data obtained from various sam-
ples suggested that problems in emotional regulation
constitute a significant aspect of the core problems of
persons with ADHD that has simply been overlooked
in the criteria for ADHD in DSM-IV (American Psy-
chiatric Association 1994) and its text revision, DSM-
IV-TR (American Psychiatric Association 2000).

For decades, scientific research on human cognitive
functioning excluded any reference to emotion. Since
the mid-1990s, increasing numbers of researchers have
recognized that emotion and processing of information
are inseparable in the human mind. Dodge (1991) ar-
gued that information processing is never without emo-
tion: “All information processing is emotional, in that
emotion is the energy level that drives, organizes, am-
plifies, and attenuates cognitive activity” (p. 159).

At the most basic level, emotion involves arousal.
Pfaff (2006) described evidence that the fundamental
element of both cognition and emotional life is “gener-
alized arousal,” a state that includes sensory alertness,
motor activity, and emotional reactivity. Without this
basic arousal of the organism, there can be no alertness
and no motivation. Pfaff viewed generalized arousal as
providing the amplitude (length of the vector) of emo-
tion, whereas other factors such as the exact feeling and
object determine the angle of the vector. Posner et al.
(2005) elaborated a similar model.

Since the late 1990s, neuroscientists have recog-
nized and shown that emotion plays an essential role in
activating the brain, in assigning priorities to cognitive
inputs and activities, and in sustaining motivation for
behavior (e.g., Damasio 1994; Rolls 1999, 2005). Re-
newed emphasis on the role of emotion in cognitive
functioning also has highlighted the fact that much of
the power of emotional influences is instantaneous and
outside the realm of conscious experience (e.g.,
LeDoux 1996; Phelps 2005). Emotion plays an im-
plicit, but powerful role in guiding executive functions
of the brain.

Yet the interaction of emotion and executive func-
tions of the brain is bidirectional. Executive functions
not only are activated and sustained by emotion but also
are involved in modulating emotion and in managing its
effect on behavior. As Denckla (1996) noted, a very ba-
sic element in the evolution of an individual’s capacity

for self-control, from preschool years onward, is devel-
opment of the ability to inhibit and modulate expres-
sion of emotion so that intense emotion does not in-
trude excessively on important cognitive tasks or spill
over into impulsive behaviors that may be hurtful or
otherwise maladaptive.

Several imaging studies have presented suggestive
data relevant to this issue. Simpson et al. (2001) reported
that changes in cerebral blood flow within the medial
prefrontal cortex indicate a dynamic balance between fo-
cused attention and subjective anxiety. Mayberg et al.
(1999) have shown reciprocal imaging changes in the
subgenual cingulate and right prefrontal cortex that oc-
cur with transient and chronic changes in negative mood.
Pochon et al. (2002) used functional magnetic resonance
imaging to observe an emotional gating process by which
cortical functions can decrease limbic and paralimbic ac-
tivity to facilitate cognitive cortical functions. Much
more remains to be learned about these processes, but
studies lend support to the notion of important bidirec-
tional interactions between executive functions of the
brain and emotional processes that have important impli-
cations for understanding the complex impairments of
ADHD.

The models of executive function proposed by
Barkley (1997, 2006) and Brown (1996, 2001, 2005a)
propose a broader phenotype to describe the ADD syn-
drome than does DSM-IV. Both of our models include
regulation of alertness and activation as well as regula-
tion of and by emotion. We contend that these elements
are essential to executive functioning and that impair-
ments in these emotion-related functions are an essen-
tial component of the executive function impairments
of ADD.

ADD Symptoms May Be Noticeable 
During Early Childhood But Often Are 
Not Apparent Until the Individual 
Encounters Challenges of 
Adolescence or Adulthood

In some children, chronic and severe problems with
self-regulation appear during the earliest years of life.
These children are very difficult to manage because
they tend to be extremely hyperactive, impulsive, dis-
ruptive, and aggressive. These are children who, far
more than others of the same age, are unable to sit still,
to follow directions, to avoid dangerous activities, or to
restrain themselves from hitting someone who frus-
trates them. Throughout each day, such children tend
to require intensive supervision to protect them from
serious danger and from hurting others or damaging
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property. Often such children are expelled from pre-
school or day care facilities because the program is not
staffed adequately to provide such intensive supervi-
sion. This very severe impairment of such basic levels of
self-management is usually quite obvious during pre-
school years.

Some other children have significant impairments in
executive functions that emerge a bit later in childhood.
In children who are less severely hyperactive and impul-
sive, self-management difficulties do not become very
noticeable until their early school years, when they are
required to sit still for longer periods of group instruc-
tion or desk work and when they are expected to sustain
attention to tasks of reading, math, and writing for
longer periods. Most of their contemporaries adapt to
increasing teacher and parental expectations for self-
control of attention and overt behavior, but these chil-
dren tend to persist in patterns of rapidly shifting atten-
tion and restless behavior more characteristic of chil-
dren several years younger.

In some cases, these problems are due to develop-
mental lag; some children simply need an additional
year or two to catch up to their age-mates in these as-
pects of development. For some other children, how-
ever, impairments of self-regulation emergent in early
school years tend to persist and intensify as their capac-
ity for self-management continues to lag behind while
they grow older and encounter escalating expectations
of normative developmental patterns. Such children fit
the requirement described in current diagnostic criteria
for ADHD that stipulates that at least some of the
symptoms of ADHD be apparent by age 7 years.

However, in some individuals, impairments of exec-
utive functions do not become apparent at all within
the first 7 years of life. This was shown even in the field
trials on which the DSM-IV diagnostic criteria for
ADHD were developed (Lahey et al. 1994). In those
studies, many children, particularly those who were not
hyperactive, did not begin to show significant impair-
ment associated with ADHD until well past their sev-
enth year.

Some other individuals do not manifest significant
ADHD impairments until well beyond their elemen-
tary school years. Typically, these persons function
more or less within usual expectations for their age dur-
ing those years when they spend most of their school
day in a classroom with one teacher who can provide
coordination of educational activities for the entire
group. These students often begin to show impairments
in their abilities to manage themselves when they enter
junior high or high school, where their school day is
fragmented into six or seven periods, each taught by a

different teacher operating with his or her own specific
expectations and schedule.

Transition into this setting is difficult for most stu-
dents because they are forced to adjust to markedly in-
creased requirements for self-management of time, ac-
tivities, and materials. For some students, this is the
point at which their previously unnoticed attentional
impairments begin to emerge in escalating failures to
keep adequate track of assignments, to study the right
materials at the expected time, and to complete as-
signed homework and submit it to the teacher by stip-
ulated deadlines.

For some adolescents, significant impairments of ex-
ecutive functions may not be noticed while they are in
high school because their parents continue to provide
them with very effective “scaffolding.” Parents of these
students continue to “micromanage” the time and activ-
ities of their adolescent well past the point at which age-
mates are mostly managing such things for themselves.
Such parents make it their business to know more than
their son or daughter about upcoming school assign-
ments and scheduled tests and papers. They keep track
of details of their adolescent’s assignments and consis-
tently enforce detailed parental directives as to what to
do and when to do it.

In some cases, these overly helpful parents may be
responding to perceived weaknesses of executive func-
tion in their son or daughter, thereby masking the im-
pairments until such assistance is no longer feasible.
Often such micromanaging elicits chronic conflict be-
tween parents and the student that further complicates
an already difficult situation. It is not unusual for such
students to experience dramatic failures when they
move away from their parents to attend college or uni-
versity. In that new and demanding situation where pa-
rental scaffolding is no longer available, their previously
unrecognized impairments of executive functions may
suddenly become dramatically apparent.

In still other cases, executive function impairments
of an individual do not become apparent even during
their university studies. These individuals may be able
to use the structure of school assignments and routines
to organize themselves reasonably well. Only after they
leave the structures of the academic world and are faced
with the need to restructure themselves for tasks of
seeking a job and setting up their own household are
they suddenly confronted by their chronic difficulties in
managing daily life. Elsewhere, I have described in more
detail how these challenges of early adulthood over-
whelm some individuals whose ADD impairments
have not been very noticeable previously (Brown
2005a).
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These examples of executive function impairments
that are unnoticed until late adolescence or adulthood
would not meet the DSM-IV stipulation that at least
some ADHD symptoms be apparent before age 7 years.
Some would not even meet the broader interpretation
of that requirement recommended by Barkley and Bie-
derman (1997). However, any requirement for preado-
lescent onset makes little sense if one considers the very
slow developmental trajectory of the evolving capacity
for executive functions. Faraone and colleagues (2006)
found that patients diagnosed with late-onset adult
ADHD do not differ clinically from those who meet
childhood-onset criteria for ADHD.

Parental and societal expectations recognize that
some capacities for self-management are not developed
until midadolescence or beyond. For example, the law
does not allow 10-year-old children to operate a motor
vehicle on a highway. The reason that young children
are not allowed to obtain a driver’s license is not simply
that their legs are too short to reach the car’s accelerator
or brake pedals; young children lack the cognitive ca-
pacities—the executive functions—necessary to oper-
ate a motor vehicle safely. We do not want to challenge
their immature capacities for self-management—their
executive functions—with such complex and poten-
tially dangerous tasks before individuals have developed
to the point at which they can adequately manage such
challenges.

This developmental aspect of ADD is not ade-
quately recognized in current diagnostic criteria for
ADHD. The requirement for early childhood onset of
ADD symptoms not only is without adequate empirical
basis but also overlooks the fact that normal develop-
ment of many important abilities to sustain attention, to
organize and prioritize tasks, and to use working mem-
ory for more complex tasks is not completed until mid-
to late adolescence or adulthood. Families, schools,
peers, and the wider community do not expect individ-
uals in early or midadolescence to have the same level of
ability for self-management that is expected of adults.
This is one of the reasons that minors charged with
crimes are dealt with in courts specifically for juveniles
rather than the adult courts.

Good evidence (see Brown 2005a and review by
Blakemore and Choudhury 2006) now indicates that
the biological capacities for cognitive functions identi-
fied here as executive function are not fully developed
until late adolescence or early adulthood. Much of the
myelination of critical neural circuits, pruning of prolif-
erated cells of the cortex, and development of neu-
rotransmitter systems for the neuromodulators dopa-
mine and norepinephrine that play a crucial role in

executive function are not completed until sometime in
the late second or early third decade of life. These de-
velopmental processes are dependent on multiple ge-
netic and environmental influences that may or may not
proceed within normal limits. The protracted process of
development of the capacity for executive functions
can go awry not only in its primordial era during the
preschool years but also in its later refinements during
adolescence and early adulthood.

Impairment in development of executive function
capacities may not be noticeable until the individual is
challenged by more demanding tasks that are not pre-
sented during preteenage or early adolescent years. Just
as cardiac problems of some patients are not detectable
in an electrocardiogram taken while lying still on a ta-
ble, but may appear when that individual’s heart is chal-
lenged by playing basketball, shoveling snow, or run-
ning on a treadmill for a stress test, the ADD-related
executive function impairments of some individuals are
not noticeable in the less demanding situations of child-
hood and early adolescence. Their executive function
impairments become clearly noticeable only when chal-
lenged by the markedly increased demands for self-
management not usually encountered until late adoles-
cence and adulthood.

ADD Appears to Be a Problem of 
Insufficient Willpower, But It Is 
Actually a Problem in Chemical 
Dynamics Within the Brain

One of the most perplexing characteristics of persons
with ADD is the situational variability of their impair-
ments of executive functions. All individuals with ADD
seem to have some circumstances or specific domains of
activity in which they have no difficulty in performing
executive functions that are, for them, quite impaired
in virtually every other area of life.

For example, some report that they can organize and
sustain very well their effort for work tasks, as long as
another person is present as they work, even if the per-
son is not at all active in doing the task. Yet they are
chronically unable to do the same task without such
companionship. Others report that they can get started
and work quite efficiently to complete assignments but
only at the very last minute before a fixed deadline.
They are chronically unable to start such a task until
they experience it as becoming an emergency, with very
immediate threat of feared punishment or promise of a
very immediate and desired reward.

Likewise, all individuals with ADD seem to have
some activities for which their chronic problems with
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executive function impairments are absent. This activ-
ity could be playing a particular sport, surfing the Inter-
net, cooking, or repairing automobile engines. I have
written in more detail about this propensity previously
(Brown 2005a). When asked why they are able to pay
attention so well for this specific activity but have
chronic difficulty in exercising the same functions for
most other activities of life, these patients often respond
that it is simply a function of the level of their personal
interest in the specific activity. “If the task is something
that really interests me, I can do it. If not, I can’t make
myself get into it.”

Because these individuals “pay attention” very well
to specific activities that interest them and do not show
the same capacity in many other important activities,
their teachers, employers, family, and friends often ac-
cuse them of being lazy or not exercising sufficient
“willpower.” In this context, a male patient once sug-
gested that “ADD is like having impotence of the mind.
If the task you are doing is something that really inter-
ests you, you’re ‘up for it,’ and you can perform. If it
doesn’t turn you on, you can’t ‘get it up’; and if you
can’t get it up, you’re not going to be able to perform.”
ADD impairments may appear to result from lack of
willpower, but like erectile dysfunction, these impair-
ments are not subject to voluntary control.

The situational variability of symptoms of ADD is
evidence that impairments of brain involved in this dis-
order are not with the primary cognitive functions re-
quired to do the task but with the central management
networks that turn them on and off. Musicians of the
cognitive orchestra are quite capable of playing well,
but they lack the management functions of a conductor,
except in situations of immediate intrinsic satisfaction
or immediate threat, to stimulate and sustain adequate
response. For such persons, adaptive problems arise
chronically for day-to-day tasks that do not present a
sufficiently strong subjective appearance of immediate
threat or reward (Brown 2005a).

This perplexing situation becomes more under-
standable given that the chemistry of the brain can
change instantly in the situation of perceived threat or
reward. What constitutes imminent threat or reward in-
volves many subtleties that differ widely from one per-
son to another and that may change considerably in re-
sponse to time or circumstances. The individual’s
idiosyncratic file of memories and personal history of
conscious and unconscious learning dictate which situ-
ations and stimuli will be perceived and responded to as
attractive or threatening or not. When a person is faced
with a situation that he or she perceives, rightly or
wrongly, as offering immediate threat or strong proba-

bility of an immediate reward, the limbic system of the
brain will immediately release dopamine and/or norepi-
nephrine in circuits that activate and sustain relevant
behavioral responses.

Those who have the self-management impairments
of the ADD syndrome tend to have a chronic threshold
problem with mobilization of executive functions. Al-
though this problem may appear to be one of insuffi-
cient willpower, it is not. More than 200 placebo-con-
trolled studies have shown that when most persons with
ADHD are provided appropriate doses of stimulant
medication, they are able, for the duration of that dose of
medication, to exercise executive functions in relatively
unimpaired ways, just as they do for activities in which
they have strong, immediate interest. When that medi-
cation wears off, their functioning returns to baseline.

Medications that are effective for treatment of ADD
have in common one primary characteristic: they im-
prove the release or slow the reuptake of dopamine
and/or norepinephrine in the multiple synapses of neu-
ral networks that control executive functions. Such re-
sults are quite immediate, usually appearing within
about an hour after the medication has been ingested.
The results are time-limited, terminating as the effects
of the medication wear off 4–12 hours later, depending
on the formulation. These medications are not at all
curative, in the sense that an antibiotic may cure an in-
fection. Medications for ADD simply alleviate symp-
toms for the duration of their action, much as appropri-
ately prescribed eyeglasses alleviate, but do not cure,
impaired vision only as long as they are being worn.

Brain imaging studies by Volkow and colleagues
(1997, 1998, 2002, 2003, 2004) have shown the in-
creased activation of relevant brain regions in persons
with ADHD while stimulant medications are active in
their bloodstream; these studies also have shown the
offset of that increased activation when the medication
wears off. Such demonstrations, however, serve to illus-
trate the mechanism underlying improvements in cog-
nitive functioning that are readily observable in the
daily life of countless children, adolescents, and adults
treated appropriately for ADHD.

This widely established, time-limited improvement
in cognitive functioning that results from appropriate
medication treatment is the best evidence to support
the notion that impairments of ADD do not result from
lack of willpower but from a lack of appropriate neu-
rotransmitter release within the brain. Note, however,
that the problem in the brain of an individual with ADD
is not a global lack of a particular chemical in brain tissue
(like a lack of salt in a pot of soup). It is a brief, but per-
sistently recurrent lack of adequate amounts of a spe-
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cific neurotransmitter chemical for sufficient millisec-
onds in countless synapses of diverse neural circuits
momentarily relevant to the specific task.

The brain of an individual with ADD manufactures
dopamine and norepinephrine the same way everyone
else’s brain does. The problem is with dynamics of in-
adequate release or excessively quick reloading of these
critical neurotransmitters in countless synapses in spe-
cific regions of the brain that manage executive func-
tions. Medications used to treat ADD do not create the
needed neurotransmitters; they simply facilitate, for
very brief moments, the release and continuing action
of the transmitters in countless synapses of the relevant
neural circuits in the brain. Alteration of these chemical
dynamics, not willpower, is the mechanism by which
those receiving adequate treatment for ADD show im-
proved executive functioning.

Causes of ADD Appear to Be Primarily 
Genetic, Although Environmental 
Stressors and Supports May Modify 
Expression of Symptoms

Many people who observe the impaired functioning of
children or adults with ADHD assume that such prob-
lems are a consequence of poor parenting and/or inad-
equate schooling. From their view, if a child is properly
taught and adequately nurtured by parents, that child
will pay attention reasonably well and will have suffi-
cient motivation and effort to complete necessary tasks
adequately. Such a view is an example of the “blank
slate” theory that has been described and challenged by
Pinker (2002). According to this theory, each individual
arrives into the world almost fully malleable, fully open
to the shaping influences of parents and teachers and to
other influences of culture, with few significant con-
straints.

Pinker (2002) summarized the mountain of evi-
dence showing that most human behavioral traits are
highly heritable; he argued that genetic factors are the
most powerful shaper of a child’s development and be-
havior. He recognized the importance of environmental
factors that interact with genetic influences but noted
that many of these are not directly determined by pa-
rental attitudes or behavior. His views are quite consis-
tent with those of Harris (1998), who challenged “the
nurture assumption” to recognize that peer influences,
interacting with genetic factors, shape each child’s atti-
tudes and behavior more powerfully than do the exam-
ples or pedagogy by the child’s parents.

Strong evidence indicates that ADHD is highly her-
itable, almost as much as height, and that, like extreme

height, it is best understood as a polar extreme of a
range of traits distributed across the population (see
Chapter 2, “Genetics of ADHD”). However, this does
not mean that ADHD impairments result from inherit-
ing just one or two specific genes. As Hamer (quoted in
Dowling 2004) stated, “Human behaviors and the brain
circuits that produce them are undoubtedly the prod-
uct of intricate networks involving hundreds to thou-
sands of genes working in concert with multiple devel-
opmental and environmental events” (p. 168).

Like other complex characteristics, ADHD results
from the convergent influence of multiple genes, each
of which makes a relatively small contribution to the
syndrome. As Rutter (2001) observed,

There is no one direct cause (for ADHD)—either ge-
netic or nongenetic. Rather, the reality is a complex in-
teracting admixture of multiple genes and multiple
environmental risk factors. .. the likelihood is of indi-
vidual susceptibility genes that increase the risk of
ADHD, but whether or not ADHD actually develops
depends on the presence or absence of other genes,
and of nongenetic risk factors. (p. 227)

It is important to note that genes do not act directly
on complex behaviors; they act on proteins that, in
turn, affect physiological processes within the body, es-
pecially within the brain. Research suggests that the pri-
mary mechanism of genetic influence disposing toward
ADHD affects the development and functioning of two
catecholamine neurotransmitter systems in the brain:
the dopaminergic system and the noradrenergic system
(Oades et al. 2005).

Sagvolden et al. (2005) presented a research-based
theory that highlights impairment in the brain’s dopa-
mine system. They presented data supporting the no-
tion that alterations in the mesolimbic and mesocortical
dopamine systems result in chronic failure to modulate
glutamate and γ-aminobutyric acid signal transmission.
Such inadequate signal modulation then affects effec-
tiveness of self-regulatory networks. Sagvolden et al.
(2005) emphasized that

behavior and symptoms in ADHD result from the in-
terplay between individual predispositions and the
surroundings. The exact ADHD symptoms at a par-
ticular point in life will vary and be influenced by fac-
tors having positive or negative effects on symptom
development. (p. 327)

Rutter (2005) described the wide variety of ways
that environmental factors positively and negatively af-
fect genetic influences on maladaptive behaviors and
traits. He emphasized that environmental risk factors
include both physical and psychosocial influences that
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may be transient or persistent. He also noted that huge
differences are seen among individuals in their genetic
vulnerability to various risks (e.g., some individuals are
devastated by parental conflict or divorce, whereas oth-
ers emerge from the same situation apparently un-
scathed). Some environmental stresses are unavoidable,
but others may be chosen, unwittingly created, or wors-
ened by participants. Even in stressful situations, some
individuals, by temperament, are able to elicit from oth-
ers more positive and supportive responses, whereas
some individuals tend to deal with others in less appeal-
ing ways that may minimize social support and intensify
a cycle of expected and perceived rejection.

The dynamic, tangled web of ongoing interactive in-
fluences between genetic dispositions and the individ-
ual’s constantly changing immediate and wider environ-
ment is difficult to unravel even in the relatively simple
case of an infant. It is clear, however, that both factors
are powerful across the life span.

ADD Is Not Just One of Many Different 
Psychiatric Disorders; It Is a 
Foundational Disorder That 
Substantially Increases a Person’s 
Risk of Experiencing Additional 
Cognitive, Emotional, or Behavior 
Disorders Across the Life Span

More than any other psychiatric diagnosis, ADD tends
to appear in combination with other disorders of learn-
ing, emotions, and behavior. This comorbidity has been
reported in both children and adults. The Multimodal
Treatment Study of Children with ADHD (MTA)
found that 70% of 579 children ages 7–9 years met full
diagnostic criteria for at least one other psychiatric dis-
order within the year preceding their enrollment in that
study (Jensen et al. 2001). Adults with ADHD assessed
in the replication of the National Comorbidity Survey
had more than sixfold incidence of having had at least
one, and often many more than one, other psychiatric
disorder at some point in their life (Kessler 2005, 2006).
Chapters of this volume include evidence for the high
incidence of overlap of ADD with disorders of mood,
anxiety, learning, sleep, aggression, substance use, and
so forth across age groups. However, several different
types of comorbidity are seen.

Among various studies, comorbidity is not always
consistently defined. In some studies (e.g., the MTA),
the measures are cross-sectional. A child was consid-
ered to have a comorbid disorder if that child fully met
DSM-IV diagnostic criteria for that additional disorder

within 6–12 months preceding the child’s entry into the
study. In other studies, such as the replication of the Na-
tional Comorbidity Survey, respondents were asked
whether they had ever experienced symptoms associ-
ated with various comorbid disorders at any point in the
last year or at any other point in their lifetime (Kessler
2005, 2006). Cross-sectional and longitudinal measure-
ments yield quite different estimates of psychiatric co-
morbidity.

Under the cross-sectional view, depression is rarely
comorbid with ADHD if the sample includes only pre-
pubescent children, yet the overlap of ADHD and de-
pression is very substantial if assessment is done in ado-
lescence or adulthood. Some psychiatric disorders
emerge during childhood and may worsen or improve
as the child grows older. Other psychiatric disorders do
not usually appear during childhood; they are typically
characterized by an onset late in adolescence or some-
time in adulthood. Rutter and colleagues (2006) have
described the continuities and discontinuities in psy-
chopathology between childhood and adult life.

Both the cross-sectional and the lifetime analyses of
comorbidity have another fundamental problem: nei-
ther is sensitive to what Lahey and colleagues (2002)
referred to as the dynamic comorbidity of ADHD and
other disorders. This term refers to the tendency of
some disorders to wax and wane over an individual’s life
span, possibly in response to situational influences,
presence or absence of specific stressors or supports, or
unfolding developmental factors.

Some individuals with significant psychiatric impair-
ments at some point in childhood or adolescence do
quite well as adults. Other individuals, similarly im-
paired during their earliest years, continue to fare poorly
throughout their lives. Data from most surveys of life-
time or cross-sectional comorbidity of psychiatric disor-
ders do not provide a way to differentiate these very dif-
ferent outcomes. In a survey of lifetime comorbidities in
adults, a 45-year-old person with ADHD who had expe-
rienced a year of drug or alcohol abuse while in univer-
sity at age 19 years would be counted as having ADHD
comorbid with substance abuse, even if the person had
experienced no problems with substance abuse over the
subsequent quarter century. Most clinicians are familiar
with many patients who have had one or numerous ep-
isodes of depression, substance abuse or dependence,
tics, anxiety, conduct disorder, obsessive-compulsive dis-
order, or other psychiatric disorders while having no in-
dications of such impairments over many years of their
lives. Much of comorbidity is dynamic.

Another type of comorbidity occurs when clusters
of symptoms of a disorder that may not fully meet the
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official diagnostic criteria for one or both disorders
overlap, yet the symptoms have a significant effect on
the individual, possibly over a long time. This type of
comorbidity has been referred to as comorbidity of
“subthreshold conditions” (Lewinsohn et al. 2004) or as
the overlap of “shadow syndromes” (Ratey and Johnson
1997). For example, an individual may fully meet offi-
cial diagnostic criteria for ADHD and also struggle with
chronic obsessional worries that do not fully meet diag-
nostic criteria for either obsessive-compulsive disorder
or generalized anxiety disorder. Although full diagnos-
tic criteria are not met, that person’s excessive worrying
may interfere with his or her daily life in a variety of
ways, one of which may be worrying about whether it is
safe to take medications prescribed for ADD.

Lewinsohn et al. (2004) found that more than half
of a large sample of adolescents had experienced a sub-
threshold condition at some point in their lifetime; 40%
of those also had experienced at least one additional
subthreshold psychiatric disorder. In that sample, more
than 36% of those with at least one subthreshold disor-
der also had a full-syndrome psychiatric disorder. Inter-
estingly, incidence rates of subthreshold disorders in
this sample, although different in absolute percentages,
were similar in rank order to incidence of full-syndrome
disorders. Lewinsohn and associates’ (2004) study
found ADHD to be comorbid with subthreshold anxi-
ety and subthreshold substance abuse.

Another type of comorbidity that has received in-
sufficient attention thus far is the overlap and reciprocal
influence of medical and psychiatric conditions—that
is, situations in which a person has a medical problem
(e.g., diabetes, asthma, infection) that overlaps with a
psychiatric problem such as depression, anxiety, or
ADHD. Some studies have explicitly addressed such
overlap. Costello and colleagues (2006) found that girls
diagnosed with oppositional defiant disorder were at el-
evated risk for urinary tract infections compared with
girls without oppositional defiant disorder. Eaton et al.
(1996) and Kawakami et al. (1999) reported signifi-
cantly elevated risk of diabetes in adults with diagnosed
major depression. Similarly, Rugulies (2002) summa-
rized data showing that diagnosis with depression tends
to increase risk of heart attack threefold. 

Some studies suggest that a psychiatric disorder may
contribute significantly to a medical condition. Other
studies, such as the report by Leonard and Swedo
(1997) of the onset of obsessive-compulsive disorder af-
ter certain types of streptococcal infection, suggest that
a medical condition may be causative of a psychiatric
condition. Ample evidence shows more-than-chance
correlation between certain medical disorders and spe-

cific psychiatric disorders, but much remains to be
learned about the mechanisms and timing of reciprocal
influences over the life span. More research could be
useful in this area; data is insufficient to address medical
comorbidities that may be especially important to
ADHD (e.g., the influence of diabetes on cognition or
the effect of menopause on working memory).

Regardless of how comorbidity between ADHD
and other disorders might be defined and measured, the
incidence of overlap tends to be much higher than for
other combinations of disorders. One obvious question
arises from these high rates of comorbidity: why are in-
dividuals with ADD so much more likely to have addi-
tional psychiatric disorders? The sequence of appear-
ance of these disorders offers a clue: usually ADHD is
the first psychiatric disorder to appear (Connor et al.
2003; Kessler et al. 2005), whereas other disorders
emerge later in childhood, adolescence, or adult life.

One possible explanation is that ADD is not just
one more among other psychiatric disorders; it may be
foundational in the sense that a person with ADHD-
related impairments of executive function is more vul-
nerable to other psychiatric disorders. One might com-
pare ADD to chronic problems in the operating system
of a computer that affect a wide range of software used,
as distinguished from problems in a specific computer
software program that impair a narrower range of func-
tions. ADD impairments can bring a cascade of addi-
tional problems in adaptation. It also may be linked to
increased genetic vulnerability to other disorders that
exacerbate problems in adaptation.

Our current diagnostic system in psychiatry—DSM-
IV—describes more than 200 disorders as distinct enti-
ties. Within the current system, each psychiatric diag-
nosis is conceptualized as though it were a particular
kind of fruit, each growing on its own type of tree, to-
tally independent of any others. Comorbidity among
these disorders is often discussed as though it were sim-
ply a chance composite in which separate fruits just
happen to fall together to form a salad. This model is
not adequate to describe relations between comorbid
disorders in which impairments of one disorder may
cause an individual to have increased vulnerability to
another and in which many psychiatric disorders are
complex hybrids.

Pennington (2002) has challenged the notion of psy-
chiatric disorders as totally separate entities. He high-
lighted common neurobiological factors underlying var-
ious disorders and noted that current definitions of
disorders are “regions with fuzzy boundaries in contin-
uous multivariate space” (p. 31). He suggested that var-
ious disorders are likely to be distinguished more by
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variable weighting of different risk factors, and by dif-
ferent epigenetic and developmental interactions that
result from that weighting, than by a distinct set of risk
factors for each disorder.

Sergeant et al. (2002) observed that executive func-
tion impairments are not specific to ADHD but are
characteristic of many other disorders as well. This ob-
servation suggests a view of ADHD comorbidity quite
different from the fruit salad construct. The high inci-
dence of comorbidity of ADHD with other psychiatric
disorders and the typically earlier onset of ADHD sug-
gest that this syndrome is a primary or foundational dis-
order, underlying many other disorders, heightening
vulnerability of affected individuals to other psychiatric
impairments. For many individuals with ADD, it is not
only that the conductor of the brain’s orchestra is im-
paired but also that elements of the woodwinds and/or
another instrumental section may fail to function ade-
quately.

ADHD and other disorders might be related in two
primary ways: 1) ADHD may cause adaptive impair-
ments that render an individual more vulnerable to en-
vironmental stressors that increase risk of another dis-
order, or 2) an individual with ADHD may have genetic
vulnerability to additional disorders that combine to
cause more specific impairment than ADD alone might
bring. Or there may be a combination of both of these
factors.

Substance use disorders offer an example of how ad-
aptational problems resulting from ADD may heighten
risk of another disorder. As in Chapter 13 (“ADHD
With Substance Use Disorders”), unless children with
ADHD are treated with appropriate medications, they
have at least double the risk of developing a substance
use disorder sometime during adolescence compared
with children without ADHD.

Molina and Pelham (2003) studied substance use in
adolescents with ADHD compared with that in adoles-
cents without ADHD. They found that severity of inat-
tention symptoms of ADD in adolescence, more than
hyperactive or impulsive symptoms, was associated
with lower academic grades and with increased risk for
heavier use and abuse of tobacco, alcohol, and other
drugs by the teenage years. They suggested that stu-
dents with inadequately treated ADHD are more vul-
nerable to academic failure and are thus more likely to
gravitate away from peers who value academic success
and toward nonconformist peer groups in which
heavier substance use is modeled and tolerated. Thus,
the ADD impairments may indirectly cause affected in-
dividuals to be exposed to increased risk for developing
a substance use disorder.

An example of the second type of comorbidity, ADD
with an additional genetic vulnerability for intensified
impairment of a specific function, can be found in
ADHD with reading disorder (dyslexia), another inher-
ited syndrome. A child with the executive function im-
pairments that constitute ADD would be more likely to
meet diagnostic criteria for a reading disorder than would
one without ADD impairments because executive func-
tions such as working memory and speed of information
processing play a critical role in a person’s learning to
read, in developing reading fluency, and in being able to
comprehend what has been read (Berninger and Rich-
ards 2002; Berninger et al. 2001; Swanson and Saez
2003; Wolf 2001; see also Chapter 11, “ADHD With
Language and/or Learning Disorders in Children and
Adolescents”).

However, a person with an appropriate diagnosis of
reading disorder would have additional impairments
beyond those involved in ADHD. That person is likely
to have specific impairments in phonological processing
and rapid automatized naming that are not characteris-
tic of most other individuals with ADHD (Shaywitz
2003; Wolf 2001). Thus, comorbidity can be seen as in-
volving impairments in the more general foundational
cognitive functions and also in more specific cognitive
functions involved in phonological processing and rapid
automatized naming.

Research by Willcutt and colleagues (2005) pre-
sented evidence that a common genetic etiology that in-
creases risk for reading disorder and for ADHD is likely,
with each individual’s final phenotype being deter-
mined by additional genetic and environmental influ-
ences that affect that particular person. Findings from
that study suggested that information-processing speed
is probably the most important cognitive function im-
paired in both reading disorder and ADHD. Studies by
Stevenson and coworkers (2005) have suggested a spe-
cific gene, ADRA2A, that may be one component of the
genetic underpinning of both disorders, although those
researchers emphasized that the contribution of that
one specific gene falls far short of explaining all the
shared variance between the two disorders. Other ge-
netic influences, shared and divergent, are also likely to
be involved in each disorder. Similar overlap of shared
and divergent genetic influences is likely to be involved
in many other comorbid combinations discussed in this
book.

In many disorders comorbid with ADHD, symp-
toms overlap—causing uncertainty about whether a
given individual simply has a severe variant form of
ADHD—or has ADHD and an additional comorbid
disorder. In recent years, nowhere has this uncertainty
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been more controversial than in ADHD and juvenile-
onset bipolar disorder. Many child psychiatrists are
quick to diagnose bipolar disorder in children with
ADHD who show significant impairments in their abil-
ity to regulate their moods, especially anger and aggres-
sion. Other investigators, such as Geller et al. (2002a,
2002b), dispute this approach, stating that moodiness
and irritability are common characteristics of children
with ADHD and children with bipolar disorder. Some-
times the dispute can be resolved on grounds of the se-
verity of impairment. As Banaschewski and colleagues
(2005) have observed, “Many deficits (of ADHD) are
shared with other disorders and some differences be-
tween ADHD and other disorders may be quantitative
rather than qualitative” (p. 136).

In a large sample of children with ADHD, Mick et al.
(2005) found that severity of irritability differentiated
children with only ADHD from those with ADHD and
unipolar depression and from children who also had full
bipolar disorder. This finding is consistent with the view
that many individuals with ADHD have chronic diffi-
culty in regulating their frustration and irritability—but
some individuals with ADHD, who can be reliably dis-
tinguished by their much more intense levels of chronic
irritability and aggression, exceed the normal range of
mood problems usually associated with ADHD and have
additional symptoms that fully qualify for a specific diag-
nosis of mood disorder.

In other cases, some individuals who qualify for an
ADHD diagnosis also qualify for an additional diagnosis
that involves symptoms quite different from a typical
ADHD profile. For example, many children with
ADHD, particularly those who are hyperactive or im-
pulsive, seem fearless in their willingness to seek out
novel situations and to engage in high-risk behaviors,
whereas many others who also fully meet diagnostic cri-
teria for ADHD are so fearful that they qualify for the
diagnosis of generalized anxiety disorder or multiple
phobias. Levy (2004) has explained biological processes
involving synaptic gating for anxiety that may explain
such differences underlying comorbidity of ADHD and
anxiety disorders.

Alternative New Views of ADD 

and ADHD

The six understandings described above constitute one
possible model to reconceptualize ADHD. Several re-
searchers have recognized that current diagnostic for-
mulations of ADHD are inadequate. Sonuga-Barke and

Sergeant (2005) have observed that recent clinical and
neuroscientific research has described ADHD as

a disorder with a complex, heterogeneous and “fuzzy”
psychopathology that challenges current diagnostic
conceptualizations regarding the internal structure of
the disorder (e.g., the existence of neuropsychological
subtypes) and its distinctiveness from other disorders.
(p. 104)

Many (e.g., Coghill et al. 2005; Nigg and Casey
2005) have recognized the need to develop a concep-
tual model of ADHD that more adequately recognizes
the heterogeneity among individuals with ADHD and
that takes more seriously the two-way interactions be-
tween biological impairments of ADHD and changing
developmental and environmental influences that alter
the ADHD phenotype during the course of the individ-
ual’s life experiences.

Yet most proposed solutions to this problem tend to
use approaches that have, thus far, proved inadequate to
account for the complex characteristics of this disorder
and its extensive comorbidity with other disorders. For
example, Coghill and colleagues (2005) have called for
more neuropsychological investigations and a reduction
of the heterogeneity of the ADHD phenotype to under-
stand causes of ADHD. They proposed continuing the
search for endophenotypes, an approach that has thus
far been disappointing (Stevenson et al. 2005). It would
seem that a more radical reconceptualization is needed,
one that recognizes that ADHD is essentially impair-
ment in development of executive functions and that
these executive function impairments constitute an im-
portant aspect of most other psychiatric disorders.

Most of the alternative new models proposed for
understanding ADHD reject the notion that this syn-
drome is essentially characterized by impaired execu-
tive functions. For example, Banaschewski et al. (2005)
acknowledged that strong evidence documents that
children with ADHD are impaired in various executive
functions, but following the old notion of executive
function as defined by neuropsychological tests of exec-
utive function (discussed earlier), they do not see exec-
utive function impairment as essential to ADHD.

These researchers noted that evidence indicates that
persons with ADHD have additional impairments, dif-
ficulties that are not included in their neuropsychologi-
cal test–defined notion of executive function. They rec-
ognized that altered motivational processes, insufficient
ability to regulate activation, and response variability
across a variety of tasks should be considered aspects of
the ADD syndrome. These additional elements are in-
cluded in the broader conception of executive function
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proposed in different versions by Barkley (1997) and
Brown (1996, 2005a), but these broader views of exec-
utive function are obscured so long as executive func-
tion is conceptualized only in terms of performance on
neuropsychological tests of executive function.

To recognize the essential similarity between ADHD
and developmental impairment of executive function,
it is necessary to eschew reductionistic approaches to
measuring executive function and to take a more inte-
grated, global view of cognitive functioning. In numer-
ous fields of science today, awareness is increasing that
many aspects of natural phenomena cannot adequately
be understood by reductionistic tactics. In this era of
major technological developments that facilitate mi-
croanalysis of subatomic structures and processes, Rob-
ert Laughlin (2005), a Nobel Prize winner in physics,
has claimed that an end to reductionism is the exclusive
way to understand natural phenomena. By this, he
means the end of the belief that things will necessarily be
clarified when they are divided into smaller and smaller
component parts.

Laughlin described how phenomena such as the lat-
ticing of molecules of water to form ice and the move-
ment of air currents to shape weather patterns involve
emergent functions that are not predictable by micro-
scopic analysis of smaller components. He wrote that

primitive organizational phenomena such as weather
have something of lasting importance to tell us about
more complex ones, including ourselves; their primi-
tiveness enables us to demonstrate with certainty that
they are ruled by microscopic laws, but also, paradox-
ically, that some of their more sophisticated aspects
are insensitive to details of those laws. We are able to
prove in these simple cases that the organization can
acquire meaning and life of its own and begin to tran-
scend the parts from which it is made.

What physical science has to tell us is that the
whole, being more than the sum of its parts, is not
merely a concept, but a physical phenomenon. Nature
is regulated not only by a microscopic rule base, but by
powerful and general principles of organization. Some
of these principles are known, but the vast majority
are not. (Laughlin 2005, p. xiv)

Laughlin’s point is that many complex physical phe-
nomena can be understood not by analysis of their mi-
crocomponents but only as a new level of organization
that emerges from complex interaction of multiple
components. This view can be compared with the
growing edge of modern neuroscience as researchers ex-
plore more adequate ways to conceptualize the com-
plexity of human brain function.

Fuster (2003) argued that much of contemporary
neuroscience is too reductionistic in analysis of mi-

crounits of brain functioning; he suggested that such re-
search “drifts toward fragmentation of systems and
mechanisms” (p. vii). He has proposed a new paradigm
that “requires a Copernican shift in the way we construe
how the cognitive code is represented and processed by
the brain.” Fuster recognizes that some modules of the
brain are distinct and very specialized in dealing with
myriad forms of sensation and function, but he also
claims that

those areas and modules simply constitute the lower
stages of neural processing hierarchies toward cogni-
tion. The cognitive functions of perceiving, remem-
bering, recognizing, reasoning, and understanding, as
well as language, rest on vast territories of cortex that
include, but certainly extend beyond those specialized
areas and modules. (Fuster 2003, p. 6)

Fuster’s critique seems especially suited to under-
standing these most complex cognitive functions that
we describe as executive functions. He noted that the
complex range of cognitive activity known as attention
plays a critical role in multiple overlapping cognitive
operations:

Perception is part of the acquisition and retrieval of
memory; memory stores information acquired by per-
ception; language and memory depend on each other;
language and logical reasoning are special forms of
cognitive action; attention serves all the other cogni-
tive functions. (Fuster 2003, p. 16)

Just as the complexity of executive functions cannot
be captured adequately in simplistic neuropsychologi-
cal tests of executive function, the dynamic complexity
of other psychiatric disorders cannot be captured ade-
quately in the current diagnostic nosology, which treats
each diagnostic category as an independent entity.

In many areas of psychiatry and psychology, there is
increasing recognition that most psychiatric disorders
are better seen as dimensional rather than categorical,
on a wide spectrum of impairment, often overlapping
with other disorders. This has been recognized in mood,
anxiety, and depressive spectrum disorders (Angst and
Merikangas 1997; Hankin et al. 2005; Hudson et al.
2003; Nemeroff 2002); in schizophrenia spectrum dis-
orders (Lencz et al. 2004; Stone et al. 2001); in bipolar
disorder (Blacker and Tsuang 1992; Cassano et al.
2004); in obsessive-compulsive or impulsive spectrum
disorders (Hollander 2005); and in autistic spectrum
disorders (Klin et al. 2005). Similarly, overlap has been
recognized between Axis I and Axis II disorders (Widi-
ger 2003), and there has been a proposal for a hybrid
model of personality disorders (McGlashan et al. 2005).
The arbitrariness of the boundaries often assumed be-
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tween normal personality characteristics and psychopa-
thology also has been recognized (Krueger and Tackett
2003; Pennington 2002).

Accumulating evidence of dimensionality and over-
laps between categories of disorder have led many to
agree with Cloninger (1999), who asserted that “there
is no empirical evidence” for “natural boundaries be-
tween major syndromes”; that “no one has ever found a
set of symptoms, signs or tests that separate mental dis-
orders fully into non-overlapping categories”; and that
“the categorical approach. . .is fundamentally flawed”
(p. 184).

However, despite the substantial reasons for ques-
tioning the validity of diagnostic categories as currently
conceived, these categories do serve a useful purpose.
Kendell and Jablensky (2003) have helpfully distin-
guished between the questionable validity and the clin-
ical utility of psychiatric diagnoses.

At present there is little evidence that most contem-
porary psychiatric diagnoses are valid, because they
are still defined by syndromes that have not been
demonstrated to have natural boundaries. This does
not mean, though, that most psychiatric diagnoses are
not useful concepts. (p. 11)

Diagnostic categories provide invaluable information
about the likelihood of future recovery, relapse, dete-
rioration, and social handicap; they guide decisions
about treatment; and they provide a wealth of infor-
mation about similar patients encountered in clinical
populations or community surveys throughout the
world. (p. 9)

Ultimately, however, clinicians do not treat diagnos-
tic categories or dimensions; they treat individual pa-
tients whose symptoms and impairments often do not
fit neatly into diagnostic pigeonholes of whatever
shape. In clinical situations, the focus is on a single pa-
tient at a specific point in his or her life within the con-
text of very specific circumstances. The competent cli-
nician tries to assess the full range and intensity of a
patient’s current symptoms, impairment, and suffering;
these are weighed in light of current stressors and sup-
ports in the patient’s past and present life situation.
From the context of this unique configuration, a treat-
ment plan is developed with whatever resources may be
available. In this book (Chapter 22, “Tailoring Treat-
ments for Individuals With ADHD and Their Families”)
and elsewhere (Brown 2005a, 2005b), I have described
a model for formulating a patient’s treatment using

overlapping diagnostic categories within a graphic for-
mat that also explicitly incorporates relevant environ-
mental stressors and supports.

Much work remains to be done to refine our under-
standing of ADD and other psychiatric disorders, both
in their own complexity and as they relate to one an-
other. Even in this early stage, the following key points
are important for clinicians.

Key Clinical Points

• ADD is a complex syndrome of impairments in 

developmental unfolding of the unconscious 

self-management system of the brain that 

affects significant numbers of children, adoles-

cents, and adults and often can be treated 

effectively with appropriate medications.

• ADD symptoms may be noticeable in early child-

hood but often are not apparent until the indi-

vidual encounters challenges of adolescence or 

adulthood.

• ADD appears to be a problem of insufficient will-

power because all patients with this disorder are 

able to pay attention very well for some specific 

activities that intensely interest or frighten them, 

but they have chronic difficulty in maintaining 

adequate focus for many other activities. This 

chronic discrepancy of focus is a result of inher-

ited problems in chemical dynamics of the brain.

• Although current diagnostic criteria for ADHD do 

not include impairments in self-regulation of 

emotion, chronic difficulties in this domain 

seem to be characteristic of most persons 

affected with this syndrome.

• Most patients with ADD also have, at some point 

in life, one or more additional disorders of learn-

ing, emotions, or behavior. To provide adequate 

treatment, the clinician needs to attend not only 

to the patient’s ADD symptoms but also to rele-

vant impairments from comorbid disorders.

• Many patients with other psychiatric diagnoses 

also have the ADD syndrome. In such cases, 

adequate treatment may require the clinician to 

provide direct intervention for their ADD symp-

toms and for other disorders.
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Recommended Readings

American Academy of Child and Adolescent Psychiatry:
Practice Parameters for the Assessment and Treat-
ment of Children and Adolescents With Attention-
Deficit/Hyperactivity Disorder. Washington, DC,
American Academy of Child and Adolescent Psy-
chiatry, 2007

Barkley RA: Attention-Deficit Hyperactivity Disorder:
Handbook for Diagnosis and Treatment, 3rd Edi-
tion. New York, Guilford, 2006

Barkley RA, Murphy KR, Fischer M: ADHD in Adults:
What the Science Says. New York, Guilford, 2008

Brown TE: Attention Deficit Disorder: The Unfocused
Mind in Children and Adults. New Haven, CT,
Yale University Press, 2005

Fuster JM: Cortex and Mind: Unifying Cognition. New
York, Oxford University Press, 2003

Nigg JT: What Causes ADHD? Understanding What
Goes Wrong and Why. New York, Guilford, 2006

Useful Web Sites

www.add.org is a resource for adults with ADD. Spon-
sored by the Attention Deficit Disorder Associa-
tion (ADDA), the world’s leading organization for
adults with ADHD, it provides information, re-
sources, and networking opportunities.

www.chadd.org offers scientifically reliable information
in English and Spanish about ADD in children, ad-
olescents, and adults. Sponsored by Children and
Adults With Attention Deficit/Hyperactivity Dis-
order (CHADD), the largest ADHD support and
advocacy organization in the United States. The site
also includes contact information for 200 local
chapters of CHADD throughout the United States.

www.DrThomasEBrown.com is a Web site that pro-
vides information about Dr. Brown’s publications
and research. It includes downloadable copies of
some of his papers about ADHD, video clips of
conversations about ADHD, and access to a free e-
mail newsletter published four times each year
with news about ADHD.

www.help4adhd.org presents evidence-based informa-
tion in English and Spanish about ADD in children,
adolescents, and adults. This national clearinghouse
of downloadable information and resources con-
cerning many aspects of ADHD is funded by the
U.S. government’s Centers for Disease Control and
Prevention and operated by CHADD. New mate-
rial is added frequently, and questions directed to
the site are responded to by knowledgeable health
information specialists.
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