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Abstract
It has recently been recognized that adult Attention-Deficit/Hyperactivity Disorder (ADHD) is a
valid disorder (Gadow & Weiss, 2001). Much less is known, however, about the assessment of
ADHD, and about the functional impairments associated with ADHD, in adults compared to
children. The objective of the present study was to characterize the functional impairments in
DSM-IV diagnosed ADHD adults compared to community control adults and clinic-referred
adults reporting symptoms of inattention, hyperactivity and/or impulsivity who did not meet
symptom thresholds for the disorder. Method: The sample for this study consisted of 120 adults:
47 adults with ADHD, 43 clinic-referred adults who did not meet criteria for ADHD, and 30
community control adults. All were assessed with a comprehensive battery assessing psychiatric,
cognitive, school, and driving impairment. Results: ADHD adults showed significantly more
impairment than community control adults on all outcome measures. ADHD adults had subtle
cognitive deficits, and higher rates of lifetime conduct problems compared to clmic-comparison
adults. ADHD adults did not differ reliably from clinic-comparison adults on measures of
internalizing disorders, school problems, or driving impairment. Clinic-comparison adults showed
significantly more impairment than community control adults on measures of psychiatric
functioning and school impairment. Conclusions: DSM-IV diagnosed ADHD adults show a
pattern of clinical features that mirrors well-documented findings among children with the
disorder, and show significantly greater impairment than do community control adults. Adults
meeting some, but not all, criteria for ADHD fall in between ADHD adults and community
control adults, and may warrant treatment. Our results highlight the importance of assessing
ADHD in adults in a manner that attends to the potential reduced sensitivity of the DSM-IV
diagnostic criteria for use in adult populations (Faraone, Biederman, Feighner & Monuteaux,

2000).
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Résumé
Derniérement, I’hyperactivité avec déficit de l'attention (THADA) chez les adultes a été reconnue
comme un frouble valide (Gadow et Weiss, 2001). On en connait bien peu, cependant, au sujet
de I’évaluation de "hyperactivité avec déficit de I’attention et 4 propos des déficiences
fonctionnelles associées au THADA chez les adultes par comparaison aux enfants. L objectif de
la présente étude était de caractériser les déficiences fonctionnelles chez les adultes atteints du
THADA diagnostiqués selon les critéres du DSM-IV, comparativement aux adultes faisant ’objet
d’un contrble communautaire et des adultes vus en milieu clinique qui ont déclaré des symptomes
d’inattention, d’hyperactivité ou d’impulsivité sans toutefois répondre aux seuils établis quant aux
symptdmes de ce trouble. Méthode : L’échantillon de 1’étude se composait de 120 adultes : 47
adultes atteints du THADA, 43 adultes de milieu clinique qui n’ont pas répondu aux criteres du
THADA et 30 adultes faisant I’objet d’un suivi communautaire. Tous ont été évalués a I’aide
d’une batterie compléte de tests permettant de juger des déficiences d’ordre psychiatriélue,
cognitif, scolaire et en matiére de conduite d’un véhicule. Résultats : Chez les adultes atteints du
THADA, on a pu constater une déficience considérablement plus grande que chez les adultes qui
relévent d’un contrble communautaire pour tous les indicateurs des résultats. Les adultes atteints
du THADA présentaient un déficit intellectuel légérement perceptible et des taux plus €éleves de
problémes de comportement au cours de leur vie comparativement aux adultes de référence en
milieu clinique. Les adultes atteints du THADA ne différaient pas sérieusement des adultes de
référence en milieu clinique quant aux mesures portant sur les troubles d’internalisation, les
problémes scolaires ou les lacunes au volant d’un véhicule. Les adultes de référence en milieu
clinique ont révélé un degré considérablement plus élevé de déficience que les adultes sous
contrdle communautaire en ce qui a trait aux mesures de fonctionnement psychiatrique et des

lacunes sur le plan scolaire. Conclusions: Les adultes atteints du THADA diagnostiqués selon les
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critéres du DSM-IV présentent une tendance de caractéristiques cliniques reflétant les
constatations bien documentées chez les enfants atteints de ce trouble. De plus, ces adultes
présentent une déficience considérablement plus grande que les adultes sous controle
communautaire. Les adultes qui répondent a certains des critéres, mais non a tous les criteres du
THADA, se situent entre les adultes atteints du THADA et les adultes sous contrdle
communautaire et un traitement pourrait étre justifié dans leur cas. Nos résultats soulignént
I’importance de 1’évaluation du THADA chez les adultes d’une maniére qui puisse tenir compte
de 1’éventuelle sensibilité réduite des criteéres de diagnostic du DSM-IV employés chez les

populations adultes (Faraone, Biederman, Feighner & Monuteaux, 2000).
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Statement of Original Contributions

Although it has become clear that adults can manifest ADHD (Spencer,
Biederman, Wilens & Faraone, 1994; Wilens, Biederman & Spencer, 2002), far less is
known about the use of the most recent, and widely used, criteria from the Diagnostic and
Statistical Manual for Mental Disorders-Fourth Edition (DSM-IV, APA, 199%4) for the
diagnosis of ADHD in clinic-referred adults than in children (Faraone, Biederman,
Feighner & Monuteaux, 2000; Faraone, Biederman, Spencer, et al., 2000). Additionally,
limited information exists about the pattern of impaired functioning associated with
DSM-IV diagnosed adult ADHD (Johnson et al., 2001; Murphy & Barkley, 1996¢;
Murphy, Barkley & Bush, 2001).

The present research has made an original contribution to knowledge in the area
of adult ADHD by characterizing some of the functional impairments associated with
DSM-IV diagnosed ADHD adults compared with community control adults and with
clinic-referred adults reporting symptoms of inattention, hyperactivity and/or impulsivity
who did not meet symptom thresholds for the disorder.

In certain respects, the present study represents an advance over previous research
as the information available concerning adult ADHD typically derives from studies that
have not use DSM-IV diagnostic criteria, have not controlled for potentially confounding
variables such as intelligence and learning disabilities, and have not used clinical
comparison groups in conjunction with community control groups.

Our findings provide information about the clinical picture of ADHD in clinic-

referred adults diagnosed using DSM-IV diagnostic criteria and further highlight the
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. importance of clinicians/researchers examining the disorder in a manner that attends to
the potential reduced sensitivity of current DSM-IV diagnostic criteria the diagnosis in

adults with ADHD (Faraone, Biederman, Feighner et al., 2000).
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Attention Deficit/Hyperactivity Disorder (ADHD) is one of the most commonly
diagnosed disorders in child and adolescent psychiatry, occurring in approximately 3% to
5% of children (National Institute of Health Consensus Development Conference
Statement [NIH], 2000). It is characterized by a pattern of core behavioural symptoms of
inattention and/or hyperactivity-impulsivity that is more frequent and more severe than is
typically observed in individuals at comparable developmental levels (American
Psychiatric Association [APA], 1994). Symptoms of the disorder present themselves in
early childhood and are associated with impairments in multiple settings (i.e., home and
school). Impairments in functioning including co-occurring psychiatric disorders,
cognitive deficits, and problems in academic and adaptive domains are also frequenily
associated with the diagnosis of ADHD (APA, 1994; American Academy of Child and
Adolescent Psychiatry [AACAP], 1997; Barkley, 1998a).

The disorder has been recognized as a potentially lifelong condition (Nadeau,
1995; Weiss, Hechtman & Weiss, 1999). Longitudinal studies of children with ADHD
have suggested that symptoms of the disorder persist through adolescence and into
adulthood (Klein & Manuzza, 1991; Weiss & Hechtman, 1993). Existing data suggest
that somewhere between 1 and 6% of the general population will continue to experience
significant ADHD symptoms into adult life (Wender, Wolf & Wasserstein, 2001).
Furthermore, several research and clinical accounts of adults presenting with problems of
inattention and/or hyperactivity-impulsivity have been documented (Biederman et al.,
1993; Downey, Stelson, Pomerleau & Giordani, 1997; Millstein, Wilens, Biederman &

Spencer, 1997). There is general consensus that the defining features of ADHD occur



among adults, and that the diagnosis of ADHD is valid in an adult population (AACAP,
1997; Faraone, Biederman, Spencer et al., 2000; Gadow & Weiss, 2001).

Although it has become clear that adults can manifest ADHD (Prince & Wilens,
2000; Spencer, Biederman, Wilens & Faraone, 1994; Wilens, Biederman, & Spencer,
2002), far less is known about the use of the most recent, and widely used, criteria from
the Diagnostic and Statistical Manual for Mental Disorders-Fourth Edition (DSM-1V,
APA, 1994) for the diagnosis of ADHD in clinic-referred adults than in children
(Faraone, Biederman, Feighner, et al., 2000; Faraone, Biederman, Spencer, et al., 2000).
Additionally, limited information exists about the pattern of impaired functioning
associated with DSM-IV diagnosed adult ADHD (Johnson et al., 2001; Murphy &
Barkley, 1996¢; Murphy, Barkley & Bush, 2001).

The DSM-IV Field trials provided extensive empirical support for the diagnostic
criteria and symptom thresholds for defining ADHD in children and adolescents (Lahey
et al., 1994). The Field trial findings were derived from a sample age 4-17 years,
however, and information available about the generalizability of the Field trial findings to
adults has been fairly limited (Faraone, Biederman, Spencer, et al., 2000; Lahey et al.,
1994;). Concerns have been raised about the use of the child-based DSM-IV symptom
thresholds for diagnosing the status of ADHD in adults (Faraone, Biederman, Feighner,
et al., 2000).

Preliminary research from a general population study (Murphy & Barkley 1996a)
and from an evaluation of familial transmission among adult and non-adult relatives of

ADHD children (Faraone, Biederman, Feighner, et al., 2000) has suggested that the



symptom thresholds for ADHD established on children may be too restrictive for
application to adult populations. Murphy and Barkley found that the cutoff of symptoms
recommended in the DSM-IV for a diagnosis of ADHD set a threshold of deviance that
was statistically extreme for an adult population. The threshold of six of nine inattentive
and/or hyperactive-impulsive symptoms for a diagnosis of ADHD represented a level of
deviance corresponding to the 99™ percentile in a normalized distribution of adults. The
93™ percentile is the level of deviance often interpreted as the threshold for clinical
significance with children or adults with other conditions. Researchers have indicated
that use of the DSM-IV diagnostic thresholds could result in underdiagnosis of ADHD
even when present (Murphy & Barkley, 1996¢). It has been suggested that DSM-IV
thresholds may need to be adjusted for use with adulits, and that ADHD be recast as a
norm-referenced rather than a criterion-referenced diagnosis (Barkley, 1998b; Faraone,
Biederman, Spencer et al., 2000).

The DSM-IV does indicate that for individuals (especially adolescents and adults)
who currently have symptoms that no longer meet full criteria, “In Partial Remission”
should be specified. Additionally, the DSM-IV provides an ADHD Not Otherwise
Specified (ADHD NOS) category. ADHD NOS is defined as a category for disorders
with prominent symptoms of inattention or hyperactivity-impulsivity that do not meet
criteria for ADHD (APA, 1994). No diagnostic symptom thresholds are provided for
these categories, however, and very little has been documented about their use as

categories.



The relative uncertainty about the use of DSM-IV symptom thresholds for the
diagnosis of ADHD in adults compared to children suggests the need for additional
studies of referred adults being assessed for ADHD using DSM-IV diagnostic criteria.
Studies using clinic-based samples of adults presenting for assessment of ADHD may be
instructive when considering whether DSM-IV ADHD diagnostic criteria, designed for
diagnosing young children, are appropriate for use with adults or whether revisions of
these criteria for use with adult populations may be justified. It is important that studies
of adult ADHD examine the disorder in a manner that attends to the potential reduced
sensitivity of current DSM-IV criteria for the diagnosis in adulthood (Faraone,
Biederman, Feighner et al., 2000).

In addition to research examining specific diagnostic criteria for ADHD, it has
been indicated that future studies should examine the nature and severity of the impact of
the diagnosis on individuals, families and society of adults with ADHD beyond the age of
twenty (NIH, 2000). Functional impairments such as psychiatric comorbidity, cognitive
deficits, academic and adaptive impairments, although not diagnostic of ADHD, are
commonly observed in children diagnosed with the disorder, and are associated with
considerable long-term costs to society (NIH, 2000). If adult ADHD is a clinically
significant disorder, it too should be associated with functional impairments in multiple
domains (Faraone, Biederman, Spencer et al., 2000). In fact, impairment is a requirement
for the diagnosis. Determining whether the pattern of impairments associated with the
adult diagnosis matches the pattern of impairments that has been clearly established in

the literature examining children with ADHD is important in providing further



information about the persistence, and the outcomes, of the disorder into adulthood.
Understanding the clinical picture of adult ADHD also will enable health care providers
to provide the most effective care and treatment strategies for individuals, and aid in the
management of ADHD.

Follow-up studies of ADHD children have indicated that in adolescence and
adulthood the disorder is associated with psychiatric comorbidity, impaired social
relationships, low self-concept, and education and occupational disadvantages (Ingram,
Hechtman & Morgenstern, 1999; Manuzza, Klein, Bessler, Malloy & Hynes, 1997).
Although many adults in follow-up studies exhibited fewer symptoms of the disorder
than were endorsed in childhood, significant impairment was frequently reported that
continued to interfere with daily functioning.

Research conducted on clinic-referred adults with ADHD has also started to
demonstrate a pattern of psychiatric comorbidity, cognitive and adaptive impairment that
is clinically significant and fairly similar to that seen in children and adolescents with
ADHD (Biederman et al., 1993; Biederman et al., 1994; Johnson et al., 2001; Murphy &
Barkley, 1996¢; Murphy et al., 2002; Seidman, Biederman, Weber, Hatch & Faraone,
1998; Spencer et al., 2001). These studies require replication, however, as many of them
used DSM-III-R criteria rather than DSM-IV, many did not include a clinic-comparison
group of adults, and many did not control for potentially confounding variables such as
1Q and learning disabilities.

Research using clinic-comparison groups who do not have ADHD are important

to determine the specificity of problems to adult ADHD, and whether meaningful



differences exist between adults meeting full DSM-IV criteria for ADHD and adults who
may not meet the DSM-IV symptom thresholds for the disorder. Considering the
controversy about the validity of symptom thresholds for adult ADHD, differentiating
ADHD from other behavioural problems and determining the appropriate boundary
between the normal population and those with ADHD is an important issue related to
diagnosis (NIH, 2000). Control over possible confounding variables, such as IQ and/or
learning disabilities, is necessary to rule out the possibility that impairments might be
explained by a priori differences in variables aside from ADHD symptomatology.

The present study examines some of the impairments in functioning most
commonly associated with ADHD in children/adolescents in a sample of adults being
assessed for ADHD who do, and do not, meet DSM-IV symptom thresholds for the
disorder. The aim of the study was to replicate and extend earlier studies comparing
psychiatric comorbidity, cognitive, academic and driving impairment in ADHD and
clinic-comparison groups of adults (Biederman et al., 1994; Murphy & Barkley, 1996c;
Roy-Byrmne et al., 1997). Unlike the majority of previous studies, the present study used
DSM-1V criteria to diagnose ADHD, community control and clinic-comparison groups
were included in the analyses, and potentially confounding variables were statistically
controlled for.

Before further addressing the present empirical investigation, however, it is
necessary to first provide an overview of the research conducted by investigators within
the field of ADHD over the past thirty years. The introduction will review the following

seven issues: (a) the changing conceptualizations of ADHD over time, (b) current criteria



for diagnosing the disorder according to the DSM-IV, (c) the diagnostic features and
assessment of ADHD in children and adolescents, (d) the longitudinal evidence
suggesting the persistence of ADHD across the life-span, (¢) ADHD in clinic-referred
adults, (f) the developmental appropriateness of DSM-IV criteria for adults, (g) the
functional impairments associated with ADHD in childhood and the limited information
regarding impairments associated with ADHD in adults. The present investigation, an
empirical study that examined the functional impairments of a sample of clinically
referred adults presenting for assessment for ADHD using DSM-IV diagnostic criteria
will then be described.

The Changing Conceptualization of ADHD

Although the core features of inattention and hyperactivity have consistently
appeared as primary behavioural symptoms in the diagnosis of ADHD, the relative
importance of each has fluctuated over time. The conceptualization of the disorder has
changed frequently, and as a consequence the selection criteria for ADHD, as they have
appeared in the DSM-IL, 111, IlI-R, IV, and DSM-IV-TR' have changed. The changing
criteria make it difficult to summarize and compare research findings concerning ADHD
because studies often used different selection criteria (Barkley, 1997b).

What we now consider to be ADHD was first conceptualized in the DSM-II as
“hyperkinetic reaction of childhood” and was labelled as such. As reflected in the label,
motor restlessness was a main feature in this conceptualization. The disorder was
characterized by “...over-activity, restlessness, distractibility, and short attention span,

especially in young children” (DSM-II, APA, 1968, p.50). Explicit behaviourally based



definitions to promote diagnostic reliability were lacking in the DSM-II because the
diagnostic approach was theoretically based (APA, 1994; Faraone, 2000).

The DSM-III introduced an empirically based framework for diagnosis of mental
disorder in general, and markedly improved diagnostic reliability by including explicitly
defined criteria. Hyperkinetic reaction of childhood was renamed Attention Deficit
Disorder, since inattention was recognized as the primary deficit accompanying the
disorder (APA, 1980). Two subtypes of the disorder were proposed, namely Attention
Deficit Disorder with Hyperactivity (ADDH) and Attention Deficit Disorder without
Hyperactivity (ADD W/O), even though there was no clear empirical evidence at the time
supporting this distinction. Three core symptom clusters were outlined (inattention,
impulsivity and hyperactivity), with clearly defined examples provided for each cluster.
Diagnostic thresholds for the disorder were established by requiring the presence of a
specific number of symptoms within each cluster to make the diagnosis. To obtain a
diagnosis of ADDH at least three of six inattentive symptoms, three of six impulsivity
symptoms, and two of five hyperactivity symptoms were required. The diagnostic criteria
for ADD W/O were the same as those for ADDH except that the individual never had
signs of hyperactivity. In addition to ADDH and ADD W/O there was a category in the
DSM-III named Attention Deficit Disorder, Residual Type. ADD, Residual Type was the
first category that hinted at the continuation of symptoms over time, and that this
continuation could be impairing, although individuals may not meet full diagnostic

criteria (APA, 1980).



Research based on the DSM-III highlighted the cognitive features in both ADDH
and ADD W/O, including difficulty maintaining attention and effort, inhibiting impulsive
behavior, modulating arousal levels, and delaying immediate gratification (Douglas,
1983). The scope of research was thus broadened with the DSM-III, and inattention
became as central to the disorder as hyperactivity-impulsivity (Barkley, 1997b).

Subsequent researchers argued that there was minimal support to substantiate the
distinction between ADD W/O and ADDH. Hyperactivity and impulse control, rather
than inattention, appeared to be the factors differentiating the disorder from other
conditions, and appeared to be predictive of later risks as well (Wender, 1995). The DSM-
II-R collapsed the three symptom groups into a single list and a unitary condition was
defined that was renamed Attention-deficit Hyperactivity Disorder (ADHD). The display
of at least eight of fourteen symptoms related to inattention, hyperactivity, and
impulsivity were required for diagnosis. ADD W/O was renamed Undifferentiated
Attention-deficit Disorder and was placed apart from ADHD in the DSM-III-R. It was
defined as “a residual category for disturbances in which the predominant feature is the
persistence of developmentally inappropriate and marked inattention that is not a
symptom of another disorder” (APA, 1987 p. 95). The DSM-III-R indicated that research
was necessary to determine if Undifferentiated Attention-deficit Disorder was a valid
diagnostic category and, if so, how it should be defined (APA, 1987).

Research conducted between 1987 and 1994 documented that ADD without
hyperactivity does indeed exist and that there was a basis for its return to the DSM (Lahey

& Carlson, 1991). Based on reviews of the empirical literature and extensive field trials,



two separate lists of items were created for the DSM-IV diagnostic criteria of ADHD, one
list for inattentive symptoms and another for hyperactive-impulsive symptoms. The
difficulty in distinguishing or separating hyperactivity and impulsivity symptoms via
factor analysis resulted in combining this factor into hyperactivity-impulsivity (L.
Hechtman, personal communication, March 20, 2002; Lahey et al., 1994).

DSM-IV Diagnostic Criteria: Attention-Deficit/Hyperactivity Disorder

The DSM-IV (APA, 1994) currently provides the most widely accepted
diagnostic criteria for ADHD. Eighteen symptoms comprise the item list for ADHD.
Nine items are listed under the core symptom of inattention, and nine are listed under the
core symptom of hyperactivity-impulsivity. Inattention symptoms include: the inability to
pay close attention to details or making careless mistakes, difficulty sustaining attention,
not listening, not following through, difficulty organizing, dislike and avoidance of tasks
requiring sustained concentration, losing things, being easily distracted, and forgetting
things. There are six hyperactivity symptoms: fidgeting, being out of seat when
remaining seated is expected, running or climbing excessively, difficulty engaging in
leisure activities quietly, being “on the go” or acting as if driven by a motor, and talking
excessively. The three impulsivity symptoms are blurting out answers inappropriately,
interrupting others, and finding it difficult to await one’s turn.

DSM-IV diagnosis of Attention-Deficit/Hyperactivity Disorder includes the
following additional criteria. At least some symptoms must have been present before the
age of seven years. The symptoms endorsed must be inconsistent with developmental and

intellectual level and must have been present for at least six months. Significant
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impairment must exist in two or more settings, causing problems in social, academic or
occupational functioning. The diagnosis of ADHD should not be made if symptoms
appear exclusively in the presence of a pervasive developmental disorder, schizophrenia,
or other psychotic disorder, or if they are better accounted for by another psychiatric
disorder (APA, 1994).

At least six of nine symptoms, from at least one of the symptom lists, are required
to meet the diagnostic threshold for the disorder. The DSM takes a categorical approach
to diagnosis. If the individual meets a required number of symptoms, and the other
diagnostic criteria (e.g., age of onset, impairment), the diagnosis is met; if they have one
less symptom, the syndrome is absent (Weiss et al., 1999; Wender, 1995). Thus, even if
the individual presents with five symptoms from each of the two symptom lists the
diagnosis of ADHD cannot be made.

As mentioned above, the DSM-IV does indicate that for individuals (especially
adolescents and adults) who currently have symptoms that no longer meet full criteria, “In
Partial Remission” should be specified. Additionally, the DSM-IV provides an ADHD
Not Otherwise Specified (ADHD NOS) category. ADHD NOS is defined as a category
for disorders with prominent symptoms of inattention or hyperactivity-impulsivity that do
not meet criteria for ADHD (APA, 1994). No diagnostic symptom thresholds are
provided for it, however, and very little has been documented about its use or validity as a
category. The DSM-IV-TR provides the following examples for ADHD NOS: (a)
individuals whose symptoms and impairment meet the criteria for ADHD, Predominantly

Inattentive Type, but whose age at onset is 7 years or after, (b) individuals with clinically
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significant impairment who present with inattention and whose symptom pattern does not
meet the full criteria for the disorder, but have a behavioural pattern marked by
sluggishness, daydreaming, and hypoactivity (APA, 2000).

The DSM-IV recognized three subtypes of ADHD: (a) Predominantly Inattentive
Type (ADHD-I) — defined by the display of at least six of nine inattention symptoms for
the past six months, (b) Predominantly Hyperactive-Impulsive Type (ADHD-H) -
defined by the display of at least six of nine hyperactive-impulsive symptoms for the past
six months, and (¢) Combined Type (ADHD-C) — defined by the display of at least six of
nine inattention and at least six of nine hyperactive-impulsive symptoms for the past six
months.

The DSM-IV conceptualization of three subtypes of ADHD was a departure from
the DSM-III listing of two subtypes of the disorder (ADDH and ADD W/O), and the
DSM-III-R’s unitary approach to the condition (ADHD). Caution is therefore required
when considering research findings from samples using different versions of the DSM.
The DSM-IV ADHD-Predominantly Inattentive Type is not directly comparable to the
DSM-III subtype of ADD W/O, nor to the DSM-III-R Undifferentiated Attention-deficit
Disorder. Similarly, DSM-IV ADHD-Combined Type is not directly comparable with
DSM-III ADDH or the DSM-III-R category of ADHD (Goldstein, 1997; Paternite, Loney
& Roberts, 1996).

Because of the changes in the DSM diagnostic definition of ADHD, Lahey et al.
(1994) compared the overlap in case identification resulting from the application of the

current DSM-IV and earlier DSM definitions. When DSM-III and DSM-III-R were



compared with DSM-IV, small increases in prevalence of individuals diagnosed with
ADHD were associated with the DSM-IV version. The resulting increases in case
identification from DSM-III to DSM-IV, and DSM-III-R to DSM-IV were 23.2%, and
15%, respectively (Lahey et al., 1994). The authors indicated that DSM-IV is more
successful in identifying impaired girls and preschool children than DSM-III-R.
Importantly, the new cases identified as exhibiting ADHD by DSM-IV were more than
twice as likely to be female than those who met DSM-III-R criteria, with most of the
newly identified girls being in the Predominantly Inattentive Type. Preschool children
were also more successfully identified as ADHD using DSM-IV criteria. The authors
suggested that it may be that many of the children who qualified for the Predominantly
Hyperactive-Impulsive Type, and who would not have met criteria for the disorder in
earlier versions of the DSM, do not exhibit maladaptive levels of inattention because they
are in preschool and have not yet faced the demands on attentional capacity imposed by
school.

Limited research, aside from the DSM-IV field trials, has examined the validity of
the new framework for diagnosis of ADHD. Studies that have been completed using the
DSM-IV subtypes in clinic-based samples have shown that the combined subtype is the
most prevalent, followed by the inattentive subtype, and the hyperactive-impulsive
subtype (Carlson, Shin, & Booth, 1999). The majority of children and adolescents meet
criteria for a subtype of ADHD with inattention (Lahey et al., 1994; Millstein et al,,

1997).
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The new diagnosis of ADHD-Predominantly Hyperactive-Impulsive Type and the
reinstatement of the category of attention deficit disorder without hyperactivity remain
particularly controversial among researchers and clinicians in the field. Disagreement
concerning the diagnosis of ADHD-Predominantly Hyperactive-Impulsive Type, which
has no counterpart in the DSM-III or III-R, centers on the infrequency of this subtype in
clinically referred individuals presenting for an assessment of ADHD, and the limited
number of features that have been shown to differentiate the hyperactive-impulsive and
combined subtypes (Paternite et al., 1996).

Debate surrounding the inattentive subtype of ADHD has been ongoing since its
inception in the DSM-IIT as ADD W/O. ADD W/O was immediately controversial
because there was no empirical literature supporting its existence. In the past two
decades, however, research completed with children meeting criteria for DSM-III ADD
W/O, and factor analytic studies of ADD symptoms in large samples, have provided
evidence of attention deficit disorder without hyperactivity (Brown, 1995; Lahey et al.,
1987). It is now accepted that among children referred for evaluation and treatment there
are those suffering predominantly from symptoms of inattention. However, it has been
suggested that the pattern of features associated with attention deficit disorder without
hyperactivity are quite distinct from those associated with attention deficit with
hyperactivity. Indeed, there has been disagreement about whether ADHD -
Predominantly Inattentive Type should fall within the larger condition of ADHD or have

a distinct diagnostic category (Lahey, Carlson & Frick, 1997).
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In summary, since its inception, the definition of what 1s currently known as
ADHD has evolved considerably. Substantial empirical literature has now documented
clear evidence of the disorder, yet controversy still surrounds certain aspects of it.
Disagreements remain as to the applicability of symptoms throughout the lifespan, the
threshold for the diagnosis, and the value of making distinctions among subtypes. There
is need for research to further examine DSM-IV diagnostic criteria and to provide
additional justification for the reconceptualization of ADHD.

Although controversy remains surrounding the use of DSM-IV diagnostic criteria
for ADHD, the procedures for assessing the disorder in children and adolescents are now
fairly well established, as are the clinical characteristics associated with ADHD in
childhood and adolescence. An understanding of ADHD as it presents in childhood and
adolescence is necessary in order to understand ADHD as it presents in adulthood.

Assessment of Children and Adolescents with ADHD

Parameters for the assessment of children with ADHD suggest that initial
evaluation for the disorder should include an interview with parents covering the child’s
birth and developmental history, DSM-IV symptoms of ADHD and their development,
context and level of impairment, DSM-IV symptoms of possible alternate or comorbid
psychiatric diagnoses, past treatment for ADHD, areas of strength, and a medical review.
A family history should also be completed considering psychiatric, developmental and
learning disorders, coping style, stressors, resources available to the family, and methods
of parental intervention (AACAP, 1997; Hechtman, 2000). Additional information prior

to, or following the initial interview may be provided by standardized rating scales such



as the Child Behavior Checklist (Achenbach, 1991) and the Conners’ Parent and Teacher
Rating Scales (Conners, 1969, Goyette, Conners, & Ulrich, 1978).

An interview with the referred child should cover symptoms of ADHD; and
consider oppositional and aggressive behavior, mood, anxiety, obsessions and
compulsions, thinking processes, motor coordination, tics, speech and language. A
physical evaluation should be completed, and refesval for additional evaluations made if
indicated.

Psychoeducational testing, using the Wechsler Intelligence Scale for Children ~
I (WISC-HI) to assess intellectual functioning and standardized measures of academic
achievement such as the Wide Range Achievement Test-IIl {(WRAT-IIT;, Wilkenson,
1993}, is also indicated in order to screen for learning disabilities, and to assist with
educational planning. School reports are a final essential component of the childhood
assessment. Rating scales, verbal reports of learning and behavior, report cards, and
observations at school may offer valuable insight into the child’s behavior and symptom
presentation (AACAP, 1997; Trapani, 2000).

ADHD is a clinical diagnosis. No diagnostic tests are available (Solanto, 2001).
Although computerized tasks assessing atiention and persistence may provide useful
behavioural information through observation of inattentive and/or hyperactive-impulsive
behavior during task performance, the tests are generally low in specificity and seasitivity

(AACAP, 1997). They should not be used for diagnostic purposss.
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Course of the Disorder
Although ADHD was once perceived as a childhood disorder that was outgrown
with age, research and clinical work over the past two decades has refuted this by
documenting the continuation of ADHD symptoms into adolescence and adulthood
(Barkley, Fischer, Edelbrock & Smallish, 1990; Biederman et al., 1994; Fischer, Barkley,
Edelbrock & Smallish, 1990; Hansen, Weiss & Last, 1999; Klein & Manuzza, 1991,
Manuzza et al., 1997; Stein & Roizen, 2000; Weiss & Hechtman, 1993; Weiss et al,,
1999). When the disorder’s core features of inattention and hyperactivity-impulsivity are
identified early in life they often appear to continue into adolescence and adulthood.
Although childhood has been the focus of the vast majority of studies on ADHD, there is
an emerging body of longitudinal research examining the adult outcomes of children with
ADHD. This research can be divided into studies that use retrospective versus
prospective designs.
Retrospective Studies
“Catch-up retrospective studies” have examined ADHD in adults by using
behavioral/symptomatic descriptions, found within old childhood psychiatric or child
guidance clinic charts, to establish the diagnosis of what appears to have been ADHD in
childhood. Individuals identified with what descriptively resembled the disorder in
childhood were then traced and interviewed as adults to determine whether core features
of the disorder remained symptomatic. Although methodologically imperfect, these
studies determined that many adults who exhibited problems with attention and/or

hyperactivity-impulsivity in childhood, continued to report symptoms of ADHD,
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suggesting that some characteristics of the disorder do not diminish with age (Weiss &
Hechtman, 1993, Wender, 1995).

“Follow-back studies” identified adults with current psychiatric syndromes (e.g.,
alcohol abuse/dependence) who also currently exhibited signs of ADHD including
impulsivity, poor attention and restlessness. Retrospective diagnoses of ADHD were
subsequently obtained from these individuals using scréening instruments to evaluate
childhood histories. Symptoms of ADHD in childhood were prevalent, further suggesting
that symptoms of the disorder persist into adulthood, as well as predispose individuals to
the development of other psychiatric disorders (Weiss & Hechtman, 1993; Wender,
1995). Methodological limitations of retrospective and follow-back studies included the
uncertain validity of retrospective diagnoses, the non-standard diagnosis applied to
patients in different studies, the lack of control groups, and the lack of consideration
given to psychopathology aside from ADHD (Ingram et al., 1999; Weiss & Hechtman,
1993).

Prospective Studies

Prospective longitudinal studies are generally considered the most important
source of information about the developmental trajectory of a disorder. Three major
prospective studies that followed children diagnosed with ADHD for more than fifteen
years into adulthood have been completed.

Weiss and Hechtman (1993) evaluated hyperactive individuals 15 years after they
were first assessed in middle childhood (6 - 12 years of age) as suffering from pervasive

restlessness and poor concentration at home and school. The investigators believed that
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all of the participants would have met the diagnosis for what is now considered to be
ADHD, and that many had some associated conduct problems. Weiss and Hechtman
(1993) found that two thirds of individuals diagnosed with ADHD in childhood continued
to report moderate to severe impairment as adults related to one of the core symptoms of
inattention, hyperactivity or impulsivity. In contrast, only seven percent of a matched
comparison group with no childhood evidence of ADHD reported such symptoms in
adulthood (Weiss & Hechtman, 1993). The authors concluded that a majority of children
with ADHD will continue to show impairment as adults in at least one of the three core
symptom areas.

A problem with this study was that only 66% of the initial hyperactive cohort was
evaluated at 15 year follow-up. It has been demonstrated that research participants lost as
a result of attrition are more likely to show psychopathology as adults. Therefore, the
most severely impaired individuals may not have been included in their results. It is
possible that even greater differences might have appeared between the ADHD and the
normal comparison group had more of the original participants cooperated in the follow-
up study.

Manuzza, Klein, Bessler, Malloy & LaPadulla., (1993) completed a 16-year long-
term longitudinal study that retained 88% of the original cohort. The boys in the study
had originally been referred to a psychiatric clinic during middle childhood because of
behavioral problems, and were diagnosed with the DSM-II diagnosis of hyperkinetic
reaction of childhood. As adults, only 11% of those presenting with ADHD in childhood

continued to report full ADHD criteria, indicating a marked decrease in the presence of

19



hyperactive-impulsive behaviors since childhood and/or the limitations of current ADHD
criteria for adults. Still, the probands did report significantly more impairment than
normal controls.

At first glance, the two studies suggest significantly different results. However, it
is important to recognize that Manuzza et al. (1993) examined full ADHD criteria at
follow-up, whereas, Weiss and Hechtman (1993) reported continued problems based on
the continuation of at least one disabling symptom of the disorder in adulthood. The
Weiss and Hechtman study included certain design features, however, that may have
made it more likely to have accurately assessed the life-course of ADHD. Clinical
investigators were involved with the participants throughout the duration of their study.
The investigators had knowledge of their participants, were aware of their patterns of
symptoms over time, and played a role in diagnosing the disorder in both childhood and
adulthood. Many parents in the Weiss and Hechtman study also continued to be involved
at the time of follow up and offered input into daily functioning of their children as adults.
By contrast, investigators in the Manuzza et al. study did not have direct contact with, or
knowledge of the children and their parents over time. Diagnosis in adulthood was reliant
on the participants’ reports of ADHD, and supplementary information was less likely to
be elicited from other informants. Clinicians’ and parents’ role and input in the diagnostic
process was restricted in the Manuzza et al. study (Wender, 1995).

Manuzza and colleagues acknowledged that reliance on self-report may have
caused an underestimation of ADHD symptoms in their clinical adult sample. They

proposed that inaccurate self-perception of ADHD individuals may have contributed to
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the report of fewer symptoms in adulthood. In fact, Manuzza et al. (1993) stated that their
adult rate of ADHD should probably be doubled because of the absence of reports by
“others” in making the diagnostic formulation. Rates of full diagnosis of ADHD in their
adult sample would therefore be closer to 22%. The rate of significant impairment may in
fact be considerably higher. Reviewing the results and methodological differences from
the two longitudinal studies, Wender (1995) concluded that it is safe to assume that at
least one third of children with ADHD will continue to show significant symptoms of the
disorder in adulthood.

The third major prospective follow-up study, the Milwaukee follow-up study
(Barkley, 1997a), found further evidence of the problems created when only self-reports
are used to evaluate individuals for ADHD in their young adult years. In follow-up
evaluation (mean age 20-21 years), investigators determined that using DSM-TII-R
criteria, only 3% of the young adults in their sample met full criteria for the disorder
according to self-report. Using parent report resulted in at least 58% of the young adults
being classified as still having ADHD by the same DSM-III-R criteria (Barkley, 1997a).
The source of the information was crucial in determining persistence of the disorder.

Fischer et al. (1990) have suggested that the lack of consensus regarding the
criteria for the diagnosis of ADHD in early longitudinal studies may have contributed to
the fairly low rate of impairment for children with ADHD followed into adulthood. The
authors suggest that less explicit and less reliable diagnostic criteria employed at the start
of long-term prospective studies likely resulted in including children in the ADHD

samples who had what may now be considered marginal ADHD. Children with less
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severe symptoms of ADHD may have a considerably more positive outcome than might
have been found if the research criteria presently available for diagnosing ADHD had
been utilized. Additionally, the possibility that the symptoms used to define ADHD in
children are not sensitive measures of ADHD in adulthood, may affect estimates of the
persistence of ADHD into adulthood (Faraone, Biederman, Feighner et al, 2000).

In summary, retrospective and prospective studies of ADHD suggest that ADHD
symptoms may continue into adulthood, although rates of impairing symptoms will likely
decrease with increasing age (particularly hyperactivity). Reliance on self report of
current ADHD symptoms may result in fewer impairing symptoms than would be
obtained in reports by a clinician or knowledgeable informants such as parents and peers.

Combining the prevalence estimates of 3-5% for childhood ADHD with the long-
term follow up data reviewed above results in an estimated prevalence of approximately
1-2% for ADHD in the adult population (Wender, 1995). An estimated one in three
individuals who were first diagnosed with ADHD in childhood will show symptoms of
ADHD in adulthood that are severe enough to warrant treatment.

ADHD in Clinic Referred Adults

Despite existing retrospective and prospective evidence, many clinicians are
reluctant to assess individuals for ADHD. Child clinicians and researchers do not usually
follow up ADHD children into adulthood, and clinicians assessing adults often do not
consider the diagnosis of ADHD for individuals presenting with attentional difficulties

(Biederman et al., 1995; Shaffer, 1994; Weiss et al., 1999). Additionally, limited research
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has been completed with clinically referred adults being assessed for ADHD and
disagreement remains regarding its presentation and diagnosis.

In the last several years however, there has been a dramatic increase in the
number of adults seeking evaluation and treatment for what is believed to be ADHD
(Murphy & Barkley, 1996a; Roy-Byme et al., 1997). This increase has likely resulted
from the appearance of best-selling books such as Hallowell and Ratey’s (1994) Driven
to Distraction, as well as from extensive media coverage and the emergence of advocacy
organizations such as CHADD - Children and Adults with Attention Deficit Disorder.
The dramatic increase in the number of adults in the general population seeking
evaluation and treatment for the disorder has created a clear need for a better
understanding of the phenomenology of ADHD as it presents in adults (Biederman et al.,
1994; Millstein et al., 1997; Roy-Byrne et al., 1997).

Although several assessment tools are available to aid in the diagnosis of adult
ADHD, no single diagnostic method to date has gained widespread acceptance and/or
validation among clinicians and researchers. One of the most widely used sets of
diagnostic criteria for adult ADHD was developed by Paul Wender (1998). Wender’s
“Utah criteria” require an established history of the childhood ADHD, persistent motor
activity, and attention deficits that are continuously present from childhood to adulthood.
Additionally, problems with affective lability, inability to complete tasks, impulsivity and
stress intolerance must be present (Ward, 1993; Wender, 1998). The Brown Attention-
Deficit Disorder Scale for Adults is a more recent assessment tool that focuses on

cognitive, attentional, and organizational symptoms, and common affective impairments
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rather than hyperactivity or behavioral symptoms (Brown, 1996). The Conners’ Adult
ADHD Rating Scale (CAARS) is a standardized self-rating scale that provides data
corresponding to (a) Inattention/Executive Functioning, (b) Hyperactivity/Restlessness,
(c) Impulsivity/Emotional Lability, and (d) Problems with Self-Concept (Conners et al.,
1999; Erhardt, Epstein, Conners, Parker & Sitarenios, 1999).

The Developmental Appropriateness of DSM-IV Criteria for Adults

The DSM-IV (APA, 1994) currently provides the most widely accepted diagnostic
criteria for ADHD in children and adults. A problem with the diagnosis of adult ADHD,
however, is that the diagnostic criteria used in the DSM-IV are based on field trials that
used only children and adolescents. It has been proposed that the diagnostic criteria
established on children may not be easily generalized to use with adults (Murphy &
Barkley, 1996a).

The DSM-IV states that six of nine inattentive symptoms or six of nine
hyperactive-impulsive symptoms are appropriate thresholds for use with both children
and adults. However, there are no data to support the validity of this assumption for
adults (Murphy & Barkley, 1996a). Indeed, it has been suggested that DSM-IV criteria
may be too restrictive for use with adults. There is inadequate research to conclude that
adults who report fewer than six of nine symptoms do not have the disorder. The natural
progression, developmental stages, and manifestation of the disorder across time are not
sufficiently understood, particularly with respect to DSM-IV criteria.

Although the DSM-IV includes the categories of ADHD “In Partial Remission”

for individuals (especially adolescent and adults) who currently have symptoms of
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ADHD but no longer meet full criteria, and ADHD NOS for individuals with prominent
symptoms of inattention or hyperactivity-impulsivity that do not meet criteria for ADHD,
diagnostic symptom thresholds have not been provided for these categories, and little has
been documented about their use.

Murphy and Barkley (1996a) have strongly argued that the DSM IV item sets are
more pertinent to children than to adults, and that the item sets become less sensitive to
the disorder with age. They have stated that the child-based guidelines cannot be
extrapolated to the diagnosis of current ADHD in adults without considering age and
gender. The criteria of six of nine inattention symptoms and six of nine hyperactive-
impulsive symptoms sets a deviance threshold that is quite extreme and may result in only
the most severe cases qualifying for the diagnosis in adulthood. (Murphy & Barkley,
1996a). Age referenced thresholds have been proposed as an alternative to thresholds
fixed across the lifespan to aid in the diagnosis of ADHD in adults (Murphy & Barkley,
1996b).

In one of the only studies examining age related reporting of DSM-IV ADHD
criteria in the general population, Murphy and Barkley (1996a) found that applying the
cut-off of six of nine current symptoms for ADHD resulted in 1% of adults meeting
criteria for a current diagnosis. The few individuals within their sample of the general
population who met the diagnostic threshold were reporting a number of symptoms that
was about 3 standard deviations above the mean of their group (above the 99" percentile).

Traditionally the 93™ percentile (or 1.5 standard deviations) has been used in childhood
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research on ADHD as the threshold for establishing deviance. Therefore, use of DSM-1V
symptom thresholds resulted in diagnosis of adult ADHD only in very exireme cases.

Murphy and Barkley (1996a) have also suggested that when fewer symptoms are
reported in adulthood than are required to meet diagnostic thresholds it may be the result
of developmentally inappropriate item wording of the symptom lists rather than indicating
decreasing prevalence of the disorder from childhood to adulthood. For example, items
such as “runs about or climbs excessively”, and “often leaves seat when remaining seated
is expected,” are unlikely to be endorsed by adults because they are so atypical for this
stage of life. Adherence to six of nine DSM-IV criteria for diagnostic purposes in adults
may therefore result in adults not receiving a diagnosis when they truly may have the
disorder.

Murphy and Barkley’s (19962) study of ADHD symptom reporting within the
general population of adults provided preliminary evidence suggesting that the DSM-IV
item sets are too extreme for current diagnosis of the disorder, and that ADHD may be
better viewed as a norm-referenced rather than a criterion referenced diagnosis. This issue
also was addressed by Faraone, Biederman, Feighner, et al. (2000) using a combination of
logistic regression and ROC analysis to examine how varying symptom thresholds might
affect evidence of familial transmission of ADHD. From a familial perspective, results
from Faraone, Biederman, Feighner, et al.’s study indicated that different points could be
used as a symptom threshold to define adult ADHD. Their findings were in line with the
idea that ADHD could be viewed as a dimensional trait, rather than a discrete category.

Faraone, Biederman, Feighner, et al. did not suggest, however, that clinical symptom
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thresholds be chosen soley on familial data. The authors highlighted the need for futare
research to examine the optimal symptom threshold for adult ADHD in more detail.

In summary, if DSM IV diagnostic criteria are used to make decisions as to
whether or not adults should receive treatment for ADHD, it seems likely that many
individuals with substantial impairment may not receive services that should be rendered.
However, further studies are needed to provide justification, or modification, for DSM-IV
ADHD criteria in adults, especially in populations of adults referred specifically for the
diagnosis of ADHD. Research has not adequately addressed the appropriateness of
DSM-1V criteria within the population of adults referred specifically for the diagnosis of
ADHD. Research has also not addressed the DSM-IV categories of ADHD “In Partial
Remission” and ADHD NOS and their usefulness for adults who do not meet strict
symptom thresholds for the disorder.

An additional problem with the use of DSM-IV criteria has been raised with
respect to the age-of-onset criteria (AOC) in the assessment of adult ADHD. Although
there is support for viewing ADHD as a disorder that typically has its onset of symptoms
during childhood, the DSM-IV diagnostic criteria requires that sufficient symptoms that
have caused impairment must have arisen prior to 7 years of age. When applying the
AOC to adult clinical referrals the question has been raised about whether adults can
reliably recall a precise AOC for symptoms. No support has been demonstrated to exist
for the selection of the specific age of onset of seven years for symptoms producing
impairment as part of the diagnostic criteria for ADHD. Barkley & Biederman (1997)

proposed that until empirical justification is found for a precise AOC for ADHD the AOC
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should be abandoned or generally broadened to include onset of symptoms during the
entire childhood years.
Functional Impairments Associated with Adult ADHD

Functional impairments such as psychiatric comorbidity, cognitive deficits,
academic and adaptive impairments, although not diagnostic of ADHD, are commonly
observed in children diagnosed with the disorder (AACAP, 1997; Barkley, 1998a). These
impairments are associated with considerable long-term costs to society, including the
disproportionate share of resources and attention allocated to ADHD individuals from the
health care system, criminal justice system, schools, and other social service agencies
(NIH, 2000). Although many studies have documented impairments in ADHD children,
much less is known about the functional impairments and impact associated with these
impairments in adult ADHD.

Determining whether the pattern of impairments associated with the adult
diagnosis matches the pattern of impairments that has been clearly established in the
literature examining children with ADHD is important in providing further information
about the persistence, and the outcome, of the disorder into adulthood. Understanding the
clinical picture of adult ADHD also will enable health care providers to provide the most
effective care and treatment strategies for individuals, and aid in the management of
ADHD.

Longitudinal studies of children with ADHD have identified impairments
including low self-esteem, poor academic performance, poor interpersonal skills,

antisocial behavior and substance abuse in late adolescence and adulthood. These adults
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may exhibit fewer symptoms of ADHD, but continue to have functional impairments of
ADHD (Ingram et al., 1999). Limited research conducted on clinic-referred adults with
ADHD has also started to demonstrate a pattern of psychiatric comorbidity, cognitive and
adaptive impairment that is clinically significant and fairly similar to that seen in childrcm
and adolescents with ADHD (Biederman et al., 1993; Biederman et al., 1994; Johnson et
al., 2001; Murphy & Barkley, 1996¢; Murphy et al., 2001; Murphy, Barkley & Bush,
2002; Rucklidge & Kaplan, 1997; Seidman et al., 1998). These studies require
replication, however, as many of them used DSM-III-R criteria rather than DSM-1V,
many did not include a clinic-comparison group of adults, and many did not control for
potentially confounding variables such as IQ and learning disabilities.

The following section will review some of the impairments in functioning most
commonly associated with ADHD in children (e.g., psychiatric comorbidity, cognitive
and adaptive functioning) and the limited information on impairments associated with
adult ADHD.

The purpose of this review of functional impairments is to provide background for
the present empirical study comparing these clinical characteristics in adults referred for
assessment of ADHD who did and did not meet the DSM-IV ADHD diagnostic criteria.

Psychiatric Functioning

When two or more disorders are co-occurring in the same individual, the

conditions are considered to be comorbid. The conditions may or may not interact, and

may or may not be treated in consideration of one another.
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Co-occurring psychiatric conditions in children with ADHD are considerable and
varied, and have been reliably documented in recent years (Biederman, Newcom &
Sprich, 1991; Biederman, Newcomn & Sprich, 1997; Jensen, Martin & Cantwell, 1997,
Szatmari, Boyle, & Offord, 1989, Biederman et al., 1998). Comorbid psychiatric
conditions exist in as many as two thirds of clinically referred children with ADHD
(AACAP, 1997). Empirical evidence has established that comorbidity is a real and
unavoidable characteristic of psychiatric disorders, and is not simply a product of
methodological problems (Angold, Costello & Erkanli, 1999).

Comorbidity with ADHD is not just an effect of referral bias in individuals
presenting to specialty treatment settings, as data from general population studies indicate
that comorbidity is also present in individuals with psychiatric disorders who do not
present for treatment (August, Realmuto, MacDonald, Nugent & Crosby 1996). It is not
the result of information collection strategies as comorbidity with ADHD is seen with
self-report questionnaires, parent report questionnaires about children, and interviews
with parents and with children (Barkley, 1990; Szatmari et al., 1989). Although some
symptoms are shared by both ADHD and comorbid psychiatric conditions (e.g.,
concentration problems in ADHD and depression), ADHD is also not an artifact of
overlapping symptoms. The majority of individuals with both ADHD and a comorbid
psychiatric disorder maintain their diagnosis once symptoms shared by two disorders are
removed (Milberger, Biederman, Faraone, Murphy & Tsuang, 1995).

The high level of comorbidity within ADHD does not invalidate the diagnosis of

the disorder (Biederman, Faraone, Keenan & Tsuang, 1991). Comorbid conditions may
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indicate different levels of seriousness of disorder, with some comorbid conditions
resulting in higher degrees of impairment, and a more chronic course, than single
conditions (Newman et al., 1996; Newman, Moffitt, Caspi & Silva, 1998).

To advance our understanding of ADHD, comorbidity patterns must continue to
be examined (Hinshaw, 1987; Jensen et al.,, 1997; Weiss et al.,, 1999). Studies have
examined the nature and occurrence of comorbidity with ADHD, and research is now
tackling how participants differ as a function of comorbidity (Biederman et al., 1991;
Jensen et al., 2001). It is particularly important to determine whether the impairments
ascribed to ADHD are in fact confined to the comorbid conditions with ADHD, or are a
feature of ADHD itself. Evidence of specificity to ADHD requires direct comparisons
between ADHD and at least one other clinical group (ideally controlling for comorbidity)
tested under the same conditions and with the same measures. When comorbidity is not
carefully delineated conclusions regarding one condition may in fact be due to the
presence of a second, co-occurring condition (Russo & Beidel, 1994).

This review will focus upon the comorbid conditions of oppositional defiant
disorder and/or conduct disorder (ODD/CD) and internalizing disorders (mood and/or
anxiety disorders) with ADHD as they are the most frequently examined conditions that
co-occur with ADHD.

ADHD+0ODD/CD in Children

Oppositional defiant disorder is identified by a recurrent and persistent pattern of

negativistic, defiant, disobedient and hostile behavior towards authority figures. Conduct

disorder is identified by the recurrent and persistent violation of societal norms, or rules
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and the basic rights of others (APA, 1994). Empirical evidence has demonstrated that
symptomatology, and some clinical correlates, differ between ODD and CD (Loeber,
Burke, Lahey, Winters & Zera, 2000; Schachar & Wachsmuth, 1990). However, the
common vulnerabilities between children with ODD and CD; and the finding that many
individuals with CD have met criteria for ODD, have led many researchers and clinicians
to group the disorders of ODD and CD together within a conduct problems category
(Clark, Prior & Kinsella, 2000; Kuhne, Schachar & Tannock, 1997; Lahey et al., 1992;
Newcorn & Halperin, 2000). It should, however, be stressed that only a small proportion
of children with ODD go on to develop CD.

Oppositional defiant disorder (ODD) and conduct disorder (CD) are frequently
comorbid with ADHD (Biederman et al., 1987; Biederman, Mick, Faraone & Burback,
2001; Hinshaw, 1992). Although comorbidity rates are generally higher in clinical
samples compared to epidemiological samples, all studies have found high rates of
comorbidity of ODD/CD with ADHD, regardless of informant/instrument (Biederman et
al., 1987; Jensen et al., 1997). Findings from epidemiological and community based
studies suggest that among children with ADHD, between 43% and 93% also meet
criteria for conduct/oppositional disorders (Marks, Newcorn & Halperin, 2001).

Children with ADHD comorbid with ODD/CD generally have a more serious
clinical course and outcomes of increased severity and persistence compared to those
with ADHD only (Biederman et al., 1991; Jensen et al., 1997). Higher numbers of
ADHD symptoms -- particularly ratings of hyperactivity-impulsivity, higher parent and

teacher rated aggression and anxiety, lower self-perceived competence, more severe
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underachievement, higher rates of impaired family functioning, and higher rates of
parental psychopathology have been linked with the comorbid condition of
ADHD+0ODD/CD vs. ADHD alone (August et al., 1996; Hinshaw, Lahey & Hart, 1993;
Kuhne et al., 1997; Newcorn et al., 2001; Reeves, Werry, Elkind & Zametkin, 1987).
ADHD + ODD/CD has also been associated with a higher risk of school suspension,
expulsion and dropout and significantly higher use of cigarettes and marijuana compared
to ADHD alone groups (Barkley, 1990). The impact of comorbid ODD/CD beyond the
impact of ADHD alone is also apparent on driving skill deficiencies, including the
number of license suspensions/revocations, the number of motor vehicle crashes, and
number of traffic citations (Barkley et al., 1993). Impairment on neuropsychological
tasks, particularly tasks measuring verbal skills, may also be significantly greater in
children with symptoms of both ADHD and conduct problems than ADHD alone (Dery,
Toupen, Pauze, Mercier & Fortin, 1999; Nigg, Hinshaw, Carte & Treuting, 1998).
However, conduct problems do not seem to exacerbate problems in executive functioning
that are associated consistently with ADHD (Clark et al., 2000; Pennington & Ozonoff,
1996).

In summary, the comorbidity of conduct problems with ADHD generally
increases the seriousness of the disorder. Family functioning is more impaired, there is
more aggression and poorer peer relations, and antisocial behavior is more likely to
persist into adulthood. School suspensions and expulsions and substance use may be

more likely in ADHD+ODD/CD individuals. Impairments in verbal performance may
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also be more frequent when ADHD is comorbid with conduct problems than when
ADHD or conduct problems appear alone.
ADHD+Internalizing Disorders in Children

Although the majority of research on comorbidity in ADHD has focused on
conduct and learning disorders, comorbidity between ADHD and internalizing disorders
is also common (Jensen, Shevrette, Xenakis & Richters, 1993). Approximately 30-40%
of clinic referred ADHD children will meet criteria for a comorbid anxiety disorder and
20-30% for cormorbid mood disorders (Broitman, Robb & Stein, 2000; Jensen et al.,
1997; Spencer, Wilens, Biederman, Wozniak & Crawford, 2000; Tannock, 2000).

ADHD+Anxiety in Children.

Research considering children with ADHD+anxiety has indicated that children
with these comorbid conditions tend to report more stressful life events, such as
separation and divorce, and psychiatric problems within the family, thah children with
ADHD-only (Jensen et al., 1993; Tannock, 2000). ADHD+anxious children may also
show greater impairments in adaptive functioning in school, peer relations and home life
than those with ADHD-only (Biederman et al., 1993; Tannock, 2000). It seems possible,
however, that these impairments may be associated with comorbid ADHD in general.

Considering cognitive correlates of comorbid ADHD+anxiety, less impairment
has been observed in ADHD++anxious children vs. ADHD-only children on reaction time
tasks involving response inhibition such as the continuous performance task, and a stop
signal task (Jensen et al., 1997; Tannock, 2000). More impairment has been shown on

cognitively complex tasks involving working memory, such as the serial additions task,
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Trailmaking Test B, and complex display of memory scanning tasks. The effect of
anxiety in ADHD appears to decrease difficulties on tasks requiring response inhibition,
but to increase difficulties with working memory and effortful processing (Tannock,
2000).

ADHD+Mood Disorders in Children.

Few studies have directly compared ADHD children with and without mood
disorders on clinical or cognitive variables. Little is known about how the presence of
depression in ADHD affects the expression of ADHD. Biederman et al., (1996) in a
four-year follow-up study of children with ADHD and control children revealed
depression at baseline predicted lower psychosocial functioning on the Global
Assessment of Functioning Scale and a higher rate of hospitalization (14% vs. 0%) than
in children with noncomorbid ADHD. They concluded that children with ADHD + mood
disorders are at a higher risk for developing a wide range of impairments affecting
multiple domains of psychopathology and interpersonal and family functioning.
Biederman et al., (1992) compared ADHD children and ADHD children with comorbid
major depression and found that comorbid children had higher rates of placement in
special classes at school than ADHD only children (53% vs. 20%). However, comorbid
probands did not have higher rates of learning disabilities, repeated grades and academic
tutoring, or lower WISC-R scores than the noncomorbid probands.

With respect to ADHD and Bipolar Disorder (BPD), considerable controversy
exists. Whereas some researchers have reported that a majority of children with BPD

have comorbid ADHD (Wozniak et al., 1995), others have stated that the proposed
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evidence for validity of childhood mania in ADHD is lacking (Klein, Pine & Klein,
1998). The high diagnostic overlap between ADHD and BPD has made the clinical
picture confusing. Child psychiatry has yet to decide whether children with overlapping
symptoms of ADHD and BPD have mania, ADHD, or both.

ADHD+ODD/CD vs. ADHD+internalizing (anxiety/moaod disorders).

Recent research from children with ADHD participating in the NIMH
Collaborative Multisite Multimodal Treatment Study of Children with ADHD (MTA)
found significant differences between children with ADHD+internalizing disorders and
children with ADHD+ODD/CD on clinical, family functioning and treatment variables
(Jensen et al., 2001). Head-to-head comparisons of the two singly comorbid subgroups
revealed that ADHD+ODD/CD children were more impaired than ADHD+internalizing
children on the severity of hyperactive-impulsive symptoms, overall impairment, and
parent-child relations. ADHD+internalizing children were more impaired on baseline
academic performance scores and the likelihood of having a learning disability (Jenson et
al., 2001; Newcorn et al., 2001). Considering treatment response, the
ADHD-internalizing group of children generally responded equally well to behavioural
and medication treatments. Medication was indicated in the treatment of children with
ADHD-only and ADHD+0ODD/CD. A combination of medication and behavioral
treatments was suggested to be most effective for children presenting with
ADHD+0ODD/CD-+internalizing problems, suggesting some justification of separate

classification from ADHD-internalizing children. The findings suggested that more
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precise matching of patients to treatment using their comorbidity profiles might produce
larger treatment gains for specific patients.

Importantly, many children with ADHD and comorbid anxiety disorders may also
be diagnosed with ODD or CD. It has been suggested that the simultaneous presence of
anxiety disorders in children with ADHD and comorbid conduct problems may reduce
the level of impulsive behavior. The presence of anxiety may serve as a protective factor
against the high level of impulsivity seen in children with ADHD and comorbid conduct
problems (Newcormn & Halperin, 2000).

In summary, children with ADHD, irrespective of comorbidity, have high levels
of core symptoms of the disorder (Jensen et al., 2001; Newcorn et al., 2001). There are
differences, however, in clinical presentation and treatment responsiveness as a function
of comorbidity (Jensen et al., 2001; Newcorn et al., 2001). Children with
ADHD+0ODD/CD may show more severity in ADHD symptomatology, more impairment
in social functioning, and more impairment on cognitive tasks involving a verbal
component than ADHD-only children. Children with ADHD+internalizing disorders may
be somewhat less impulsive, may show more academic difficulties, more trouble with
working memory, and more positive response to behavioral interventions than ADHD-
only children. Children with ADHD+ODD/CD-+internalizing disorders may show less
impulsivity than ADHD and ADHD+ODD/CD children. Although further research is
needed, it appears that conditions comorbid with ADHD may be distinct enough from
“pure” ADHD that it may be useful to consider their own subtypes (Jenson et al., 2001,

Newcorn et al., 2001).



Psychiatric Functioning in Clinic-Referred ADHD Aduls.
ADHD+ODD/CD in Adults

Individuals given a clinical diagnosis of ADHD, for the first time as adults, also
frequently meet criteria for lifetime occurrence of ODD and/or CD. The reported rates are
typically below those reported in ADHD children (Biederman et al., 1993), but are
significantly higher than those reported in normal, non-referred adults (Biederman et al.,
1993; Biederman et al., 1994; Murphy et al., 2002). Approximately 19-45% of clinic-
referred adults diagnosed with ADHD have ODD and 3-33% have CD either currently or
over the course of their life (Biederman et al. 1993; Biederman et al. 1994; Murphy
&Barkley, 1996¢; Murphy et al., 2002). Rates that are closer to those in childhood are
found when considering adult relatives of ADHD children who also meet criteria for
ADHD. Fifty-three percent have had ODD, and 33% have had CD sometime in their
lives (Biederman et al., 1993).

One of the only studies comparing ADHD adults and a control group of patients
referred to the same clinic as ADHD adults who did not meet criteria for the disorder
(Murphy & Barkley, 1996¢), also found that significantly more adults with ADHD had
experienced conduct disorders (17% vs. 0.0%), and oppositional defiant disorder (29.6%
vs. 6.7%) compared to subthreshold adults.

Approximately 7-18% of adults diagnosed with ADHD in adulthood qualify for a
diagnosis of Antisocial Personality Disorder (Biederman et al., 1993; Murphy et al,,
2002). Antisocial Personality Disorder is a pattern of disregard for, and violations of, the

rights of others that begins in childhood or early adolescence and continues into
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adulthood (APA, 1994). For the diagnosis to be given, the individual must be at least 18
years of age and have had a history of some symptoms of conduct disorder before 15
years of age. The diagnosis of Conduct Disorder is appropriate for individuals older than
18 years, if the criteria for Antisocial Personality Disorder are not met. The diagnosis of
Oppositional Defiant Disorder is appropriate for individuals, if the criteria for Conduct
Disorder or Antisocial Personality Disorder are not met.
ADHD+Internalizing Disorders in Adults

The reported rates of anxiety and mood disorders among clinic-referred ADHD
adults are typically higher than those reported in ADHD children (Biederman et al.,
1993), and significantly higher than those reported in normal, non-referred adults.
Approximately 8-50% of clinic-referred adults diagnosed with ADHD have anxiety
disorders and 13-58% have mood disorders either currently or over the course of their life
(Biederman et al. 1993; Biederman et al., 1994; Murphy &Barkley, 1996¢; Murphy et al.,
2002; Roy-Byrne et al., 1997; Spencer et al., 2000).

When comparing clinic-referred ADHD adults and clinic-referred adults who do
not meet criteria for ADHD, however, the rates of internalizing disorders have been
approximately equal (Murphy & Barkley, 1996¢; Roy-Byrne et al., 1997). Murphy and
Barkley (1996¢) reported that within their ADHD group 17.6%, 31.6% and 31.6% of
adults reported having experienced Major Depressive Disorders, Anxiety Disorders
and/or Dysthymia, respectively. Fairly consistent with these rates, adults who were
subthreshold for ADHD reported rates of 20%, 43% and 33.3% for Major Depressive

Disorder, Anxiety Disorder and/or Dysthymia, respectively. Similarly, Roy-Byme et al.,
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(1997) found that within their ADHD group, 50% of adults reported having experienced
Major Depressive Disorder, whereas 58% of adults with subthreshold ADHD reported
having experienced MDD. Research has demonstrated that clinic-referred populations are
more likely than other populations to have multiple disorders (Barkley, 1998a).
Comparing clinic-referred populations of adults who did and did not meet criteria for
ADHD, the rate of anxiety and mood disorders was no higher among ADHD adults than
the rate reported in clinic-referred adults seen at the same clinic who did not have ADHD
(Murphy & Barkley 1996¢; Roy-Byrme et al., 1997). It is likely that adults seen in general
psychiatric outpatient clinics have a higher than normal community rate of internalizing
disorders.

In summary, clinic-referred adults with ADHD appear to have comparable
comorbid psychiatric diagnoses as do ADHD children followed into adulthood. Their
level of anxiety and mood disorders may be somewhat higher, and their conduct problems
may be somewhat lower, than in ADHD children (Barkley, 1998a). Compared to normal
comparison groups of adults, ADHD adults report higher rates of internalizing and
conduct problems (Biederman et al., 1993; Biederman et al., 1994; Murphy et al. 2002).
Compared to clinic-comparison groups of adults, being assessed for problems with
inattention and/or hyperactivity-impulsivity, who do not meet criteria for ADHD, ADHD
adults report higher rates of conduct problems but do not differ significantly in rates of
reported internalizing disorders (Murphy & Barkley, 1996¢).

Further research is needed examining the conditions that overlap with ADHD, as

well as how complex symptom presentations should determine treatment options.
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Because comorbid conditions are highly associated with ADHD, research must include
patients who have ADHD and other comorbidities, ADHD alone, and patients who have
other conditions but not ADHD to more clearly understand the syndrome and how it
interacts with other conditions (Moffitt, 1993; Weiss et al., 1999).

Cognitive Functioning and School Failure

Although cognitive correlates associated with ADHD do not provide evidence
about the presence or absence of ADHD symptoms, they are important to consider in the
evaluation of ADHD because they are not subject to biases arising from self-reports such
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