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Attention-deficit/hyperactivity disorder (ADHD) is a prevalent disorder in adult psychiatry,
particularly in out-patient settings. There are no objective, laboratory-based tests that can
establish this diagnosis. Present diagnostic criteria for ADHD are formulated primarily according
to behavior in childhood, based on age inappropriate and impairing levels of hyperactivity,
impulsivity and inattention. Other symptoms, such as mood instability and frustration intolerance,
are not included in current criteria for ADHD, but are very prevalent in this patient group. ADHD
is often comorbid with alcohol and substance abuse and other psychiatric disorders, in particular
anxiety and personality disorders. Thus, the diagnostic assessment should both include a
comprehensive clinical interview, rating scales for past and present symptoms and collateral
information from multiple informants, as well as assessment of a broader spectrum of psychiatric
and somatic conditions. As ADHD is associated with changes in brain function mediating
different aspects of neuropsychological functions, assessment of those functions is important
to understand the symptom patterns and to develop targeted treatment programs. Some topics
for further research and for future developments of diagnostic criteria and tools are highlighted.
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Attention-deficit/hyperactivity disorder
(ADHD) is a neurodevelopmental disorder
characterized by age-inappropriate levels of
motor hyperactivity, impulsivity and inatten-
tion. During the past century, the disorder
has received many different names and abbre-
viations, partially reflecting changing views of
its etiology and defining clinical features [1].
Until the late 1960s it was generally consid-
ered that ADHD was limited to children and
adolescents, but it has gradually been realized
that a large proportion of adolescents with
ADHD continue to experience related prob-
lems as adults [2.3). Although the exact pro-
portion of persistence and prevalence rates of
ADHD in adults are not settled, a large body
of evidence has accumulated showing that the
adults with persistent ADHD not only have a
high symptom load, but also suffer from sig-
nificant impairment [4-9]. Longitudinal stud-
ies have demonstrated fluctuations with respect
to symptoms of ADHD and between different
diagnostic groups [10-12].

Being a prevalent condition in both child,
adolescent and adult psychiatry [15.8], particu-
larly in out-patients settings, clinicians will fre-
quently encounter individuals in need of diag-
nostic assessment of possible ADHD, either as a
primary concern or comorbid condition [9]. An
important challenge is to be aware of the possi-
bility of ADHD when facing patients with prob-
lems manifested by different primary complaints
or difficulties [13].

We review the clinical characteristics of adults
with ADHD, present diagnostic criteria and exem-
plify co-existing problems. Finally, we emphasize
the importance of an integrative assessment,
including psychiatric interviews and self-reports,
as well as performance-based measures.

Symptoms of ADHD in adults

The core symptom clusters of ADHD, defined
as inattention, hyperactivity and impulsivity, are
associated with problems remaining focused in a
task and for prolonged periods, as well as diffi-

culties in organizing activities, prioritizing tasks
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and time management (see Box 1). Adults with ADHD will often
report that tasks are finished just at deadline, or not at all, that
bills are not paid and letters not answered [14-16]. Impulsivity
in adults may have other and more serious consequences than
during childhood, such as reckless driving, terminating valued
relationships or quitting jobs without having any alternative [15,17).
The aimless restlessness and increased activity of childhood may
change to become more adaptive and purposeful in adults, and
in some adults the restlessness may be felt rather than manifested
in overt behavior [15].

Both clinical experience and research have shown that the three
core symptom clusters of ADHD only partly reflect the major
problems that adults with ADHD encounter in their daily life.
Temperament instability, overreacting to frustrations, irritability
and poor motivation are frequently reported, and may consti-
tute an even larger obstacle in their daily functioning than the

core symptoms alone [14,16,18]. Due to emotional over-reactivity,
an adult with ADHD may be easily provoked and frustration
may escalate to anger outbursts, possibly reflecting a deficit in
behavioral inhibition [19]. Although such outbursts are usually
short-lived, they may strongly interfere with social function [16].
Reactions to minor problems and frustrations may be exces-
sive, and result in feelings of depression, confusion, anxiety or
anger [16], causing difficulties both at home, in social interaction
and in job situations [15]. Affective lability may be present as a
life-long pattern, with shifts from normal mood to depression
or to elevated mood or excitement. Mood shifts usually last for
hours to a few days, and do not necessarily fulfill criteria for mood
disorders as defined in the Diagnostic and Statistical Manual of
Mental Disorders (DSM). However, they may resemble the mood
shifts characteristic of cyclothymic temperaments as described by
Akiskal and coworkers [20].

Box 1. Diagnostic and Statistical Manual of Mental Disorders IV diagnostic criteria of attention-deficit/

hyperactivity disorder.

(A) Either (1) or (2):

(1) Six (or more) of the following symptoms of inattention have persisted for at least 6 months to a degree that is maladaptive and

inconsistent with developmental level:

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

e Often has difficulty sustaining attention in tasks or play activities
e Often does not seem to listen when spoken to directly

e Often does not follow through on instructions and fails to finish schoolwork, chores or duties in the workplace (not due to oppositional

behavior or failure to understand instructions)
e Often has difficulty organizing tasks and activities

e Often avoids, dislikes or is reluctant to engage in tasks that require sustained mental effort (such as schoolwork and homework)
e Often loses things necessary for task or activities (e.g., toys, school assignment, pencils, books or tools)

e |s often easily distracted by extraneous stimuli
e |s often forgetful in daily activities

(2) Six (or more) of the following symptoms of hyperactivity—impulsivity have persisted for at least 6 months to a degree that is

maladaptive and inconsistent with developmental level:
Hyperactivity:
e Often fidgets with hands or feet or squirms in seat

e Often leaves seat in classroom or in other situation in which remaining seated is expected
e Often runs about or climbs excessively in situations in which it is inappropriate (in adolescents or adults, may be limited to subjective

feelings of restlessness)

e Often has difficulty playing or engaging in leisure activities quietly

e |s often ‘on the go’ or often acts as if ‘driven by a motor’

e Often talks excessively

Impulsivity:

e Often blurts out answers before questions have been completed
e Often has difficulty awaiting turn

e Often interrupts or intrudes on others (e.g., butts into conversation or games)

(B) Some hyperactive-impulsive or inattentive symptoms that cause impairment were present before the age of 7 years.

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

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

(E) The symptoms do not occur exclusively during the course of a pervasive developmental disorder, schizophrenia or
psychotic disorder and are not better accounted for by another mental disorder (e.g., mood disorder, anxiety disorder,

dissociative disorder or a personality disorder).

Reproduced with permission from [22].

1570

Expert Rev. Neurother. 10(10), (2010)



Diagnosis of ADHD in adults

All the symptoms seen in the realm of ADHD are examples of
behavior that is also observed, with varying frequency, in adults
without any mental disorder, particularly in periods of mental
stress, sleep deprivation and intercurrent somatic disorders. From
a dimensional perspective, ADHD symptoms can be viewed as a
continuum, where adults with an ADHD diagnosis represent an
extreme of a distribution of individuals with chronic symptoms
that are severe enough to result in impairment across different
life domains. Assessment of chronicity and impairment is, there-
fore, required in diagnosing adults with ADHD. The chronic-
ity requirement makes information about behavior in childhood
essential to understand present behavior. For example, informa-
tion about learning disabilities at school may be a primer for the
low education level and unemployment that is commonly found
in adults with ADHD p21], and information about proneness to
injuries due to accidents in childhood is important when evalu-
ating whether driving accidents and other serious accidents are
suggestive of ADHD [14,17). Impairment may be difficult to evalu-
ate, and is obviously influenced by compensatory factors, such as
general intellectual capacity and support from significant others.
However, it is still essential for a diagnosis of ADHD that the
patient is functioning at a level clearly below that of individuals
with similar age and educational background.

Current diagnostic systems

The official abbreviation AD/HD’ was introduced in the current
(1994) version of the DSM (DSM-IV) [22], but for convenience
it is often abbreviated as ‘ADHD’, as suggested in a previous
edition (DSM-III-R, 1987). In the DSM-IV multidimensional
diagnostic system, ADHD is classified as an axis I disorder, but
the description of this long-lasting trait is conceptually close to
the axis II personality disorders used in adult psychiatry. Indeed,
it has been shown that many children with ADHD are diagnosed
with personality disorders when they grow up [23.24]. This may
suggest that the axis II disorders arise as complications of insuf-
ficiently treated ADHD, but may also represent age-dependent
manifestations of common, overlapping traits. Similar to other
DSM-1V disorders, the criteria for ADHD are based on pure
symptom descriptions, without implications regarding etiological
factors. The three core symptom clusters are assessed through the
18 items, listed in Box 1, together with the other criteria required
foran ADHD diagnosis. Three subtypes are recognized: ADHD
combined type, ADHD predominantly inattentive type and
ADHD predominantly hyperactive-impulsive type.

In many countries, ADHD is assessed according the
International Classification of Diseases (ICD) [25], where the
syndrome is termed ‘hyperkinetic disorder’ (HKD) in the cur-
rent version (ICD-10) [26). Although wordings of the criteria are
somewhat different from the ones in DSM-1V, they are generally
interchangeable. However, ICD-10 differs from DSM-IV in not
recognizing the same subtypes of ADHD. Patients with predomi-
nant or pure attention problems will, therefore, not receive a diag-
nosis in the ICD-10 system. Studies comparing ADHD patients
using the two diagnostic systems have mainly been performed in
samples of children. These studies demonstrate that the diagnostic

criteria as defined by ICD-10 and DSM-IV recognize slightly
different children. All children diagnosed with ICD-10-HKD
fall within the DSM-IV diagnostic criteria. However, relative to
DSM-1V, ICD-HKD seems to exclude some children with per-
sistent ADHD symptoms [26], suggesting that the criteria defined
in ICD-10 may be too stringent. Further comparative studies
are needed to investigate this in samples of adults with ADHD.
The description of symptoms of ADHD in the DSM-1V is
based on symptoms and behavior seen in children [14,27], and it
has repeatedly been suggested that specific criteria more appro-
priate for adults with ADHD should be developed. This moti-
vated Paul Wender and colleagues to develop the Utah-criteria in
the 1970s [1¢]. These criteria differ somewhat from those of the
DSM-IV. In childhood, symptoms of inattention and hyperactiv-
ity, as well as one item from a list of impulsivity symptoms, behav-
ioral problems in school, overexcitability or temper outbursts are
required. In adulthood, persistence of both attention problems
and motor hyperactivity are required, in addition to the presence
of at least two of the following five problems: mood instability
(mood shifts that last for hours or at most a few days), disorgani-
zation or inability to complete tasks, hot temper (anger outbursts
or easily irritated), emotional over-reactivity (difficulty dealing
with ordinary stresses of life) and impulsivity (e.g., impulsive buy-
ing, other hasty business decisions, driving behavior, initiation or
termination of relationships). In this manner, the Utah-criteria
take into consideration co-existing symptoms that are common
in adults with ADHD, although not part of the DSM criteria.
However, the use of the Utah-criteria has been limited in later
years, because they fail to identify the predominantly inatten-
tive subtype of ADHD, and because they may not adequately
delineate ADHD from affective disorders [28]. Recently, Barkley
et al. have suggested new items that seem to be more appropriate
for adults, reflecting disturbances of executive functioning [14].

Gender differences

In children, gender differences in the prevalence rates of ADHD
are pronounced, with at least three-times more boys than girls
affected, but in clinical samples of adults this difference is attenu-
ated or not present at all [29,30]. There is no clear-cut explanation
for this, but it underscores the fact that adults presenting with
ADHD symptoms constitute a group that differs from children
with ADHD. A recent population-based study covering the age
range of 7-29 years found that gender differences were lower than
in clinical samples of children, but quite stable from childhood
to adulthood 31], indicating that the gender differences seen in
clinical samples may be an effect of referral bias and/or differences
in co-existing symptoms and problems, rather than differences
in the prevalence of ADHD itself. More research is needed to
establish whether criteria or cut-offs on rating scales should be
different for males and females.

Co-existing disorders in adults with ADHD

In general, adults with ADHD appear to have poorer mental
health, more problems with adjustment, social skills and lower
self-esteem than other adults [32]. Furthermore, adults with

WWW.CXpCl‘t—l‘CViCWS .com

1571



Haavik, Halmeay, Lundervold & Fasmer

ADHD often have other psychiatric disorders [9.33). Such co-exist-
ing disorders should be taken into consideration during assess-
ment and treatment. In some adults, it will be important to treat
a comorbid psychiatric disorder prior to treating ADHD symp-
toms, particularly if the other psychiatric disorder presents acute
and highly impairing symptoms, for instance an acute depres-
sion or prominent panic attacks. In other adults, the co-existing
disorders will not be treated until the core ADHD symptoms are
targeted, for example secondary generalized anxiety disorder or
dysthymia. Furthermore, the clinician should consider whether
the treatment itself induces psychiatric symptoms as a side effect.
Stimulants, and possibly also the nonstimulant drug atomoxetine,
may induce or worsen affective symptoms, depression, anxiety
and irritability (3435 .

Adults with ADHD commonly report co-existing disorders,
such as: depression and anxiety [36,37]; bipolar disorder [9,30];
more often bipolar II than bipolar I 38]; drug abuse or depen-
dence [9,30,37]; antisocial or borderline personality disorders [397;
somatic disorders, such as obesity [40,41]; health problems related
to behavior associated with ADHD, such as smoking [42];
learning disabilities, such as dyslexia or specific learning dis-
abilities [43]; and sleep problems [44,45]. Assessment of such co-
existing problems is extremely important, both to understand
problems related to the daily life of adults with ADHD and for
treatment planning. However, it is challenging to distinguish
between such comorbid disorders and disorders that should
be evaluated as differential diagnoses, because many of the
symptoms and problems encountered in adults with ADHD
are also found in other psychiatric and somatic disorders. Brief
overviews of the most common and important diagnoses that
should be excluded in the diagnostic process are presented in
Box 2 and in the following paragraphs.

Differential diagnoses

Depressive disorders

Characteristic symptoms of a major depressive episode may be
difficult to differentiate from ADHD symptoms [15]. For example,
both disorders are characterized by a reduced ability to concen-
trate, an inner feeling of restlessness or physical agitation, low

Box 2. Differential diagnoses.

Psychiatric disorders

e Bipolar disorder (bipolar II)

e Unipolar depressive disorder

e Anxiety disorders

e Obsessive—compulsive disorder

* Impulse control disorders

e Personality disorders (borderline)

¢ Alcohol and substance abuse

Medical disorders

e Endocrine and metabolic disorders (thyroid disorders)
¢ Neurological disorders (including traumatic brain injury)
¢ Sleep disorders (obstructive sleep apnea)

e Side effects of drug treatment

self-esteem and sleep disturbances. This makes it difficult to diag-
nose ADHD in the presence of an ongoing depressive episode.
However, symptoms related to depression should remit in peri-
ods between depressive episodes, whereas symptoms of ADHD
should be present continuously. Still, patients with chronic
depressive symptoms may date these problems back to childhood.
Furthermore, medication used in the treatment of ADHD may
both mimic and exacerbate symptoms of depression. As a general
rule, if a diagnosis of major depression is probable, this should be
treated first, and ADHD treated thereafter if symptoms are still
present. However, in some situations both disorders should be
treated concurrently, for instance by combining medication and
cognitive—behavioral therapy [46].

Anxiety disorders

Anxiety is clearly associated with inattention, and there are over-
lapping symptoms between ADHD and generalized anxiety dis-
order. ADHD patients will often have strong emotional reactions
that may mimic panic attacks [15] and the symptoms associated
with a post-traumatic stress disorder may be difficult to differenti-
ate from ADHD. Many ADHD patients present with turbulent
and traumatic experiences, and symptoms of post-traumatic stress
disorder may resemble ADHD symptoms. Furthermore, onset of
anxiety symptoms is common in childhood, and the age criterion
may, therefore, be less useful in distinguishing anxiety disorder
from ADHD. If possible, it may help to identify the direction
of symptoms, for example, whether it is a primary inability to
concentrate and not to get work done (ADHD) that causes the
stress and anxiety or the opposite.

Bipolar disorders

According to current diagnostic criteria [22], both ADHD and
bipolar disorder (BD) are characterized by symptoms involving
dysregulation of energy, activity, affect and impulsivity. Unlike
ADHD, classical BD (bipolar I disorder) is a well-established
diagnosis in adult psychiatry, and clear, full-blown manic episodes
are easily distinguishable from ADHD symptoms. Some family
studies have not shown a strong relationship between susceptibil-
ity to bipolar I disorder and ADHD [47.48]. However, in recent
years the concept of BD has been broadened, including patients
who were formerly diagnosed with unipolar depression. The epi-
sodic versus the chronic nature of BD and ADHD, respectively,
has been considered to be a main factor in differentiating the two
disorders in adults. However, there is now increasing evidence
that affective temperaments, life-long dysregulation of mood,
and other chronic symptoms are important parts of the phenom-
enology of bipolar spectrum disorders [49]. Furthermore, increased
motor activity has been found to be even more characteristic of
hypomanic episodes than elevated mood [50]. A detailed history
of symptom appearance may be helpful in differentiating the two
disorders, as the age of onset is generally lower for ADHD than
for BD. However, the phenotype of juvenile BD, including the
age of onset criteria, is currently being discussed among child psy-
chiatrists, parallel to the debate on the developmental course and
phenotype of ADHD in adulthood [s1]. Therefore, it has become
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increasingly difficult to categorize many patients with a mixture
of mood instability, impulsivity, irritability and restlessness into
clearly defined ADHD or bipolar disorder [30].

Borderline personality disorder

There are a number of overlapping symptoms between ADHD
and borderline personality disorder (BPD), and age of onset of
symptoms may be of limited value in the differential diagnosis,
since adults with BPD show high rates of symptoms and behavior
typical for ADHD in retrospective assessment of childhood symp-
toms [52]. The two disorders also have a similar profile of comorbid
disorders, such as drug abuse, anxiety, depressive and bipolar
disorders [9,53]. However, symptoms such as suicidal or self-muti-
lating behavior, chronic feeling of emptiness and stress-related

ADHD is considered to be a common condition in both children
and adults, it is not included in standard structured psychiatric
interviews, such as the Structured Clinical Interview for DSM
disorders (SCID) [58] or the Mini-International Neuropsychiatric
Interview (MINTI) [59]. Versions of the SCID and MINI devel-
oped for use in children (KID-SCID (s0] and MINI-KID {61])
include sections for the assessment of ADHD, conduct disorder
and oppositional-defiant disorder, but are not intended for use
in adult patients. However, the MINI-Plus version of the MINI
interview has extensive coverage of general psychopathology [s9)
and a separate module for ADHD, containing questions pertain-
ing to both child and adult behavior. Although the wording of the
questions concerning the diagnostic assessment are comparable,

and in accordance with both DSM- and ICD diagnoses, the

paranoid symptoms are not typically seen
in ADHD patients, and may be used to
differentiate the two disorders [15,22]. On
the other hand, both longitudinal and
cross-sectional studies have demonstrated
high rates of comorbidity between BPD
and ADHD, implying that the presence of
one of the disorders should not necessarily
exclude the other [54-5¢].

Alcohol & substance abuse

It is difficult to evaluate psychiatric symp-
toms in patients with ongoing alcohol or
drug abuse, and the substance use disorder
should ideally be treated or stabilized before
assessment of ADHD. Still, it may be dif-
ficult to determine whether the ADHD
symptoms are related to early onset ‘genuine’
ADHD, or if they are a consequence of such
abuse. Although special caution is required
before prescribing stimulants to individu-
als with a history of substance abuse, it is
important to recognize that the treatment
of underlying ADHD could be protective

against subsequent substance abuse [57).

Clinical assessment of ADHD
symptoms & associated function
Clinical interview

A comprehensive clinical interview with
the patient forms the basis for a proper
evaluation of an adult patient presenting
with symptoms suggestive of ADHD (see
Box 3). Irrespective of whether patients are
assessed in specialized units, or in general
out-patient or hospital wards, clinicians
diagnosing adult ADHD patients should
have a broad knowledge base and experi-
ence from recognizing the most important
psychiatric syndromes and their com-
binations (NICE, 2008 [201]). Although

Box 3. Clinical assessment of attention-deficit/hyperactivity disorder

in adults.

Current problems related to ADHD

e Difficulty concentrating, forgetfulness, difficulty organizing activities, restlessness and
impulsivity

Associated symptoms

e [rritability, aggression, mood instability and sleep problems

Previous diagnosis of ADHD?

e Drug treatment?

Family history

e Presence of ADHD, depression, bipolar disorder or other serious psychiatric disorders in
first-degree relatives?

Complications during pregnancy or delivery?

Problems during early development (motor activity and language)?

ADHD-related problems before the age of 7 years:

e Increased activity level?

e Problems interacting with other children?

ADHD-related problems during the first years of school:

e High activity level?

e Difficulty concentrating?

e Conduct problems?

e In need of special support or contact with school psychologist?

Work

e Frequent change of jobs?

Social

e Married/cohabiting?

e Frequent change of partners?

Use of tobacco, alcohol or illegal use of drugs?

Criminality?

Somatic diseases?

Psychiatric disorders?

e Depression?

e Bipolar disorder?

e Anxiety disorder?

e Psychoses?

Information from relatives (parents, siblings and spouse) or others who know the person well.
Information from school records, previous contact with psychologists, doctors or other relevant sources.
ADHD: Attention-deficit/hyperactivity disorder.
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MINI-Plus is easier to use, and takes less time to complete than
the SCID interview. Since evaluation of psychiatric comorbidity
is an important aspect of any ADHD assessment, the MINI-
Plus is a very useful tool both for the assessment of ADHD and
for psychiatric disorders in general. The MINI-Plus has been
translated into several languages and has been used in different
patient populations [30,39].

The separate ADHD module of the MINI-Plus allows a system-
atic assessment of ADHD symptoms and guidelines for diagnosis.
The questions are almost similar to those of the DSM-IV and ICD-
10, covering symptoms of inattention, hyperactivity/restlessness
and impulsivity. However, since there is still a lack of a defined
‘gold standard interview’ for diagnosis of ADHD in adulthood, a
positive score on this ADHD module, as on other interviews for
adult ADHD, is not sufficient for the diagnosis. Still, we would
recommend its use in a general assessment of adult psychopathol-
ogy, both in clinical and research settings, to ensure that ADHD
is covered in the same way as other disorders that are more familiar
to adult psychiatrists.

We will also mention some other diagnostic interviews, devel-
oped specifically for adult ADHD (reviewed in [62.63]). Conners’
adult ADHD diagnostic interview for the DSM-IV (CAADID)
is a commercially available structured interview that has proven
useful in the process of diagnosing adult ADHD. More recently,
the Dutch diagnostic interview for ADHD in adults (DIVA),
developed by Kooij and Francken in 2007, has been translated
into several different languages [202]. The Brown Attention
Deficit Disorder Scale (BADDS) is a 40-item scale administered
in the form of an interview, covering a wide range of symptoms
related to inattention, ability to organize activities, sustaining
energy and effort and memory [64]. However, ADHD symptoms

of hyperactivity and impulsivity are not sufficiently addressed in
BADDS [63].

Collateral information

To obtain a better understanding of the social impact of symp-
toms, the assessment should not exclusively be based on infor-
mation from the patient. A major obstacle in the evaluation of
adults is the time span from the start of symptoms in childhood.
Many patients present for evaluation when they are in their 30s
or 40s (and some are even older). They may have limited recol-
lection of their childhood, and if they remember, it is difficult to
determine the accuracy of the information. Preferably, informa-
tion should also be obtained from significant others who have
known the patient during childhood (e.g., a parent or sibling).
Semi-structured interviews intended for the assessment of child-
hood ADHD, for example, the ADHD module of the Schedule
for Affective Disorders and Schizophrenia (Kiddie-SADS) (2031,
may be adapted and used for this purpose. In the absence of
such data, school records from the first years in school or the
patient’s recollection of the first year in school may be a proxy
for information about preschool years. In addition, collateral
information may also be important with regard to evaluation of
current symptoms, level of impairment, and may be helpful if
malingering is suspected.

Rating scales

In addition to the clinical interview and collateral information, it
is useful to employ self-report forms. Several self-report scales have
been developed specifically for adult ADHD (62.63]. They address
ADHD from slightly different perspectives, and may all contrib-
ute with valuable information regarding severity and course of
symptoms. However, it is important to cautiously interpret the
results, since factors such as item positioning have been shown
to influence symptom scores [65]. The Adult ADHD Self-Report
Scale (ASRS) is the WHO’s rating scale for adult ADHD and
is designed to measure current ADHD symptoms [204]. It con-
sists of 18 items based on DSM-IV symptoms/criteria adapted
to adults with ADHD that are measured on a five-point scale
(0 = never/seldom and 4 = very often). The items 1-9 cover the
symptoms of inattention; items 10-18 the symptoms of hyper-
activity and impulsivity. ASRS has recently been translated into
many different languages [66,204] and normative data and informa-
tion on psychometric properties are available for several popula-
tions [62,67]. A shorter screening version of ASRS has also been
developed (68]. The Conners’ Adult ADHD Rating Scale — Long
Version (CAARS-L) covers symptoms of inattention, hyperactiv-
ity and impulsivity, and items related to emotional lability and
problems with self-concept, with a total of 66 items [63.69]. Age-
and sex-based norms for US populations are available, and collat-
eral versions are available for collecting information from signifi-
cant others. The Wender Utah Rating Scale (WURS) is designed
to retrospectively record symptoms and signs of ADHD in child-
hood [70]. The scale exists in different versions, one commonly
used variant contains 25 questions, each rated on a five-point
severity scale (WURS-25). The WURS-25 has been validated by
several investigators in different countries and populations and
normative data are available from these studies [52,71]. Other rating
scales for retrospective assessment of childhood symptoms may
also be used [72]. Functional impairment scales, such as the Weiss
Functional Impairment Rating Scale (WFIRS), have been useful
in clinical work and research [73]. As an increasing number of dif-
ferent rating scales are published, it is important for the clinician
to get familiar with a limited number of validated scales, avail-
able in the relevant language, allowing for proper training and
accumulation of sufficient personal experience [62.74]. Importantly,
the main purpose of these rating scales is to screen for ADHD,
or to evaluate the treatment efficacy, but they are in general not
sufficient as diagnostic tools.

Neuropsychological assessment of adults with ADHD

Impairment of executive functions is regarded as core cognitive
deficits in the daily life of adules with ADHD [75-77]. In a recent
article, Barkley and Murphy emphasize the importance of these
deficits by describing impairment of response inhibition of motor,
verbal, cognitive and emotional activities and self-regulation as
essential to understand symptoms of ADHD [78]. For example,
emotional impulsivity is described as an impairment of cogni-
tive inhibition. To obtain self-regulation of an emotion, it must
be moderated by what they refer to as metacognition. However,
not all cognitive deficits reported in adults with ADHD can be
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explained within the concept of executive function [79]. Studies
by Dockstader and colleges have demonstrated the importance
of alterations in somatosensory processing (80] and in what they
refer to as ‘perceptual set’ [81] in adules with ADHD. Furthermore,
the slowness of cognitive processing and learning disabilities that
have been reported in studies of children [s2,83] are also expected
to influence everyday functioning of adults with ADHD.

Although prominent cognitive deficits in adults with ADHD
are shown to affect performance on a wide range of neuro-
psychological tests [84,85], cognitive deficits reported in the daily
life of an individual with a diagnosis of ADHD are not always
identified by psychometric tests [8¢]. A meta-study of children
and adolescents with ADHD reported that only approximately
30-50% displayed an executive dysfunction on standard test
measures [75]. This lack of universality suggests that a standard
neuropsychological test procedure may miss out important char-
acteristics of individuals with ADHD [87]. First of all, the tests
currently used may not be sensitive enough to detect the mild
cognitive impairment that is obvious in the complexity of daily
life. In a test situation, the adult may be able to use cognitive
resources to compensate for impairment of executive dysfunc-
tions. One method to detect everyday cognitive deficits is to
combine results from performance-based tests with information
from behavioral rating scales [78.88], for example, by including the
Behavior Rating Inventory of Executive Function (BRIEF) (89].
Furthermore, tests based on theoretical models of attention may
give more detailed information about strengths and difficul-
ties than more traditional tests. This has been demonstrated
in studies using the Attention Network Test (90], showing that
both adults [91] and children [92] with ADHD are more variable,
less accurate and slower than expected. Similar findings have
also been reported in studies using Continuous Performance
Tests [85,93) and Go/No-Go tasks [94]. Finally, one should consider
whether the sensitivity of different test measures is dependent
on noncognitive factors, such as the profile of behavioral and
emotional symptoms, gender and age. Symptoms of emotional
lability, frequently reported in adults with ADHD [30], are shown
to influence neuropsychological test results [94.95]. The association
between the neural system, gender and ADHD symptoms was
emphasized in a recent study [96], and it is well known that the
cognitive function of an individual may change over the course
of development [97].

Questions about malingering may be raised as part of a neuro-
psychological examination of individuals with ADHD, who may
be motivated to obtain a diagnosis due to external incentives (e.g.,
access to medication). Persons who have been instructed to simu-
late ADHD are able to mimic the pattern of deficits of ADHD
patients, but both their ADHD symptoms and performance on
tests of cognitive function tend to be exaggerated [98]. Therefore,
neuropsychological tests designed to detect malingering, such as
the Test of Memory Malingering, should be considered to be part
of a neuropsychological examination [99].

In conclusion, to characterize the function of individual
adults with ADHD it is important to include a clinical neuro-
psychological assessment as part of an integrated approach. No

single psychometric test or self-report questionnaire assessing cog-
nitive function has in itself high enough positive predictive value
to validate the ADHD diagnosis. Rather, the results are important
to understand the symptoms presented by the patients, to give
advice regarding school or work, and hopefully also to develop
treatment programs similar to the ones developed to remediate
cognitive function in children [100,101].

Psychophysiology & activity monitoring

Various brain imaging and electroencephalographic techniques
are increasingly being used in research settings to study brain
function in ADHD [102,103], but their role in the routine diagnosis
of adult ADHD patients remains to be established. There is also
a long tradition using skin conductance tests in the evaluation
of children with ADHD. Reduced skin conductance, indicating
reduced activation, may be found in these patients [104]. However,
studies of ADHD patients are ambiguous [105], and the test has at
present no place in the evaluation of adults with ADHD symp-
toms. Actigraphy is a well-established method and has been in
use for many years, mainly in sleep studies and in the routine
evaluation of sleep disorders. It has also been used in studies on
ADHD patients [106,107). It provides information regarding the
level of motor activity and on activity patterns [108,109]. However,
at present the method is not being used in the routine assessment
of patients with ADHD.

Medical evaluation

A medical evaluation is important to differentiate between
ADHD and other causes of ADHD symptoms, and to evaluate
contraindications to drug treatment (mainly stimulants). Many
different somatic conditions, including neurological, endocrine
and metabolic disorders, can give symptoms that mimic classi-
cal ADHD symptoms [110]. A careful history, with recording of
when the symptoms started, will often help to exclude ADHD.
A special case is ADHD symptoms that develop after traumatic
brain injury after the age of 7 years. Although this should not be
confused with idiopathic ADHD, the response to stimulants may
be similar [111]. Cardiovascular disorders are not important in the
differential diagnosis of ADHD, but a comprehensive evaluation
is necessary before treatment with stimulants. An ECG will help
to exclude patients with conduction disorders that may be aggra-
vated by stimulants. In patients with hypertension, stimulants
may increase blood pressure [112]. Evaluation of thyroid func-
tion is particularly important. Disorders of the thyroid gland are
common in adults, and there is an increased prevalence of such
conditions in patients with ADHD or mood disorders [113].

Expert commentary

Attention-deficit/hyperactivity disorder is a prevalent disorder in
adult psychiatry, particularly in out-patient settings. There are no
objective, laboratory-based tests that can establish the diagnosis.
Current diagnostic criteria that were formulated in the 1994 edi-
tion of DSM and slightly rephrased in the DSM-IV TR edition [22]
are mainly a result of historical traditions, research and consensus
in the field of child and adolescent psychiatry. The criteria have
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resulted as a compromise between many opposing views and are
not equivocally supported by empirical findings. The require-
ment that symptoms should start before the age of 7 years in the
DSM-IV was chosen mainly for practical reasons. Mood insta-
bility is not included in current criteria for ADHD, but is very
prevalent in this patient group, in addition to other symptoms
of mood disorders. Evaluations should include a comprehensive
clinical interview, preferably using a structured format, supple-
mented by the use of rating scales for past and present symptoms,
and collecting collateral information from multiple informants.
Neuropsychological evaluation may be important to understand
the symptoms and tailor treatment procedures to individual
patients. Finally, we emphasize that the procedure recommended
to diagnose ADHD should not be different, or more difficult,
than assessment procedures for other psychiatric disorders, which
are all still descriptive in nature. The main obstacle in diagnosing
ADHD in adult psychiatry is the lack of awareness of ADHD
as a possible differential diagnosis, both in research and clinical
settings, as reflected by the lack of implementation of ADHD
in commonly used screening tools for general psychopathology.

Five-year view

Although ADHD is currently defined by a cluster of symptoms
defining a disorder that starts early and possibly persists through-
out life, there is an urgent need to develop more developmentally
specific diagnostic criteria and age-appropriate scales for mea-
suring impairment. This will not only be useful for diagnosis,
but also define relevant treatment targets in clinical studies. As
research on adult ADHD is intensified, we will have access to more
information about specific genetic and environmental risk fac-
tors. Combined with brain imaging and functional studies, such
investigations may reveal discrete pathways leading to ADHD

symptoms, which could also pave the way for more specific, tar-
geted prevention or treatment programs. Recently, factor analytic
studies have indicated that ADHD symptoms are the expression
of underlying general (g-factor) and partially distinct (specific)
latent components of inattention and hyperactive-impulsive symp-
toms [114,115]. This model may explain the variability in symptom
profiles over time within the ADHD group, as well as why distinct
etiological influences can converge within the syndrome.

It is still unclear how many changes will be implemented in
the fifth edition of the DSM, scheduled for publication in May
2013 [205], but it seems that the age of onset criterion for ADHD is
likely to be raised from 7 to 12 years [116]. Employment of 12 years
as age of onset will probably not significantly elevate prevalence
rates of ADHD [117-119]. It is also possible that cut-off levels for
some symptoms should be adjusted for adults [118].

As new generations of mental health professionals are trained,
they will not only have to adjust their clinical practice to changing
diagnostic criteria, but also to new developments in neuroscience
that may lead to fundamentally new ways of diagnosing mental
disorders [120].
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Key issues

¢ Attention-deficit/hyperactivity disorder (ADHD) is a common disorder in the adult population, with a prevalence of 4-5%.
e Diagnosis is made according to Diagnostic and Statistical Manual of Mental Disorders IV criteria, adjusting for changing presentation in

adults compared with children.

¢ A detailed clinical interview is mandatory for diagnosis, but information from parents or others who have known the patient in

childhood is important.
o Affective dysregulation is a common feature in adults with ADHD.

e ADHD is often comorbid with other psychiatric disorders, in particular mood and anxiety disorders, personality disorders and

drug/alcohol abuse.

e Medical evaluation is important in order to rule out somatic disorders that can mimic ADHD symptoms and for evaluation of

contraindication to treatment with stimulants.

e A neuropsychological evaluation can add valuable information regarding sensorimotor and cognitive function.
e Diagnostic assessment of ADHD is not principally different or more difficult than assessment of other psychiatric disorders.

@)
References
Papers of special note have been highlighted as:
¢ of interest
ee of considerable interest

Barkley RA. [Advances in the diagnosis
and subtyping of attention deficit
hyperactivity disorder: what may lie ahead
for DSM-V]. Rev. Neurol. 48(Suppl. 2),
S$101-S106 (2009).

the World Health Organization World
Mental Health Survey Initiative. Biol.
Psychiatry 65(1), 46-54 (2009).

Faraone SV, Biederman J, Mick E.
The age-dependent decline of attention

|

> ﬁiederm:'in. J, i:jlraone SV. Attention-deficit ), Lara C, Fayyad J, de Graaf R ez al. deficit hyperactivity disorder: a meta-
ypera4ct1v1ty isorder. Lancer 366(9481), Childhood predictors of adult attention- analysis of follow-up studies. Psychol. Med.
237-248 (2005). deficit/hyperactivity disorder: results from 36(2), 159-165 (20006).
1576 Expert Rev. Neurother. 10(10), (2010)



Diagnosis of ADHD in adults

»s  Faraone SV, Biederman J. What is the
prevalence of adult ADHD? Results of a
population screen of 966 adults. /. Atten.

Disord. 9(2), 384-391 (2005).

Polanczyk G, de Lima MS, Horta BL,
Biederman J, Rohde LA. The worldwide
prevalence of ADHD: a systematic review
and metaregression analysis. Am. /.
Psychiatry 164(6), 942-948 (2007).
Polanczyk G, Rohde LA. Epidemiology of
attention-deficit/hyperactivity disorder

45

>

across the lifespan. Curr. Opin. Psychiatry
20(4), 386-392 (2007).

Fayyad ], De Graaf R, Kessler R ez 4.
Cross-national prevalence and correlates of
adult attention-deficit hyperactivity disorder.
Br. J. Psychiarry 190, 402—409 (2007).
Kessler RC, Adler L, Barkley R e al.

The prevalence and correlates of adult
ADHD in the United States: results from the

National Comorbidity Survey Replication.
Am. J. Psychiatry 163(4), 716723 (2006).

»9

e Comparatively large epidemiological
study with information on prevalence and
comorbid patterns of adult attention-
deficit/hyperactivity disorder (ADHD).

Costello EJ, Mustillo S, Erkanli A,
Keeler G, Angold A. Prevalence and
development of psychiatric disorders in
childhood and adolescence. Arch. Gen.
Psychiatry 60(8), 837-844 (2003).

Burke JD, Loeber R, Lahey BB,

Rathouz PJ. Developmental transitions
among affective and behavioral disorders in
adolescent boys. /. Child Psychol. Psychiatry
46(11), 1200-1210 (2005).

Todd RD, Huang H, Todorov AA ez al.
Predictors of stability of attention-deficit/
hyperactivity disorder subtypes from
childhood to young adulthood. J. Am.
Acad. Child Adolesc. Psychiatry 47(1),
76-85 (2008).

Sonuga-Barke EJ. Causal models of
attention-deficit/hyperactivity disorder:
from common simple deficits to multiple

| gV

developmental pathways. Biol. Psychiatry
57(11), 1231-1238 (2005).

14 Barkley R, Murphy K, Fischer M. ADHD
In Adults: What The Science Says. The
Guilford Press, NY, USA (2008).

ee  Important source of information on clinical
characteristics of adult ADHD patients.

15  Weiss M, Hechtman LT, Weiss G. ADHD
in Adulthood: A Guide to Current Theory,
Diagnosis and Treatment. Johns Hopkins
University Press, MD, USA (2001)

ee  Excellent introduction for clinicians to the
field of ADHD in adults.

16

2V

| T

> 19

»20

>

22

>3

» o4

25

Wender PH. ADHD: Attention-Deficit
Hyperactivity Disorder in Children,
Adolescents and Adults. Oxford University
Press, NY, USA (2000).

Barkley RA, Cox D. A review of driving
risks and impairments associated with
attention-deficit/hyperactivity disorder and
the effects of stimulant medication on
driving performance. /. Safety Res. 38(1),
113-128 (2007).

Skirrow C, McLoughlin G, Kuntsi J,
Asherson P. Behavioral, neurocognitive and
treatment overlap between attention-
deficit/hyperactivity disorder and mood
instability. Expert Rev. Neurother. 9(4),
489-503 (2009).

Important review article exploring the
relationship between mood instability and
ADHD from both a clinical and
neurobiological perspective.

Rapport L], Friedman SR, Tzelepis A,

Van Voorhis A. Experienced emotion and
affect recognition in adult attention-deficit
hyperactivity disorder. Neuropsychology
16(1), 102-110 (2002).

Akiskal KK, Akiskal HS. The theoretical
underpinnings of affective temperaments:
implications for evolutionary foundations
of bipolar disorder and human nature.

J. Affect. Disord. 85(1-2), 231-239 (2005).

Halmoy A, Fasmer OB, Gillberg C,
Haavik J. Occupational outcome in adult
ADHD: impact of symptom profile,
comorbid psychiatric problems, and
treatment: a cross-sectional study of 414
clinically diagnosed adult ADHD patients.
J. Atten. Disord. 13(2), 175-187 (2009).

American Psychiatric Association.
Diagnostic and Statistical Manual of Mental
Disorders, 4th Edition — Text Revision.
American Psychiatric Association, DC,

USA (2000).

Miller CJ, Flory JD, Miller SR, Harty SC,
Newcorn JH, Halperin JM. Childhood
attention-deficit/hyperactivity disorder and
the emergence of personality disorders in
adolescence: a prospective follow-up study.
J. Clin. Psychiatry 69(9), 14771484
(2008).

Reimherr FW, Marchant BK,

Williams ED, Strong RE, Halls C, Soni P.
Personality disorders in ADHD part 3:
personality disorder, social adjustment, and
their relation to dimensions of adult
ADHD. Ann. Clin. Psychiatry 22(2),
103-112 (2010).

WHO. ICD-10 Classification of Mental and
Behavioural Disorders: Diagnostic Research
Criteria. WHO, Geneva, Switzerland (1993).

»26

Y

» s

>33

» 34

» 35

Lahey BB, Pelham WE, Chronis A ez al.
Predictive validity of ICD-10 hyperkinetic
disorder relative to DSM-IV attention-
deficit/hyperactivity disorder among
younger children. /. Child Psychol.
Psychiatry 47(5), 472—479 (2006).

Lahey BB, Applegate B, McBurnett K ez 4l.
DSM-1V field trials for attention deficit
hyperactivity disorder in children and
adolescents. Am. J. Psychiatry 151(11),
1673-1685 (1994).

McGough JJ, Barkley RA. Diagnostic
controversies in adult attention deficit
hyperactivity disorder. Am. J. Psychiatry
161(11), 1948-1956 (2004).

Kessler RC, Adler LA, Barkley R ez al.
Patterns and predictors of attention-deficit/
hyperactivity disorder persistence into
adulthood: results from the national

comorbidity survey replication. Biol.
Psychiatry 57(11), 1442-1451 (2005).

Halmoy A, Halleland H, Dramsdahl M,
Bergsholm P, Fasmer OB, Haavik J. Bipolar
symptoms in adult attention-deficit/
hyperactivity disorder: a cross-sectional
study of 510 clinically diagnosed patients
and 417 population-based controls. /. Clin.
Psychiatry 71(1), 48-57 (2010).

Large clinical study demonstrating the
symptom overlap between ADHD and
bipolar disorder.

Ramtekkar UP, Reiersen AM, Todorov AA,
Todd RD. Sex and age differences in
attention-deficit/hyperactivity disorder
symptoms and diagnoses: implications for
DSM-V and ICD-11. J. Am. Acad. Child
Adolesc. Psychiatry 49(3), 217-228 (2010).

Weiss M, Murray C, Weiss G. Adults with
attention-deficit/hyperactivity disorder:
current concepts. /. Psychiatr. Pract. 8(2),
99-111 (2002).

Sobanski E, Bruggemann D, Alm B ez al.
Psychiatric comorbidity and functional
impairment in a clinically referred sample
of adults with attention-deficit/
hyperactivity disorder (ADHD). Eur. Arch.
Psychiatry Clin. Neurosci. 257(7), 371-377
(2007).

Merkel RL Jr, Kuchibhatla A. Safety of
stimulant treatment in attention deficit
hyperactivity disorder: Part I. Expert Opin.
Drug Saf: 8(6), 655-668 (2009).

Chang K, Nayar D, Howe M, Rana M.
Atomoxetine as an adjunct therapy in the
treatment of co-morbid attention-deficit/
hyperactivity disorder in children and
adolescents with bipolar I or IT disorder.
J. Child Adolesc. Psychopharmacol. 19(5),
547-551 (2009).

WWW.CXpCl‘t—l‘CViCWS .com

1577



Haavik, Halmeay, Lundervold & Fasmer

»36  Hesslinger B, Tebartz van Elst L, hyperactivity disorder (ADHD) and the »54  Philipsen A, Limberger MF, Lieb K et al.
Mochan F, Ebert D. A psychopathological simple sleep related movement disorders, Attention-deficit hyperactivity disorder as a
study into the relationship between parasomnias, hypersomnias, and circadian potentially aggravating factor in borderline
attention deficit hyperactivity disorder in thythm disorders. /. Clin. Sleep Med. 4(6), personality disorder. Br. /. Psychiatry
adult patients and recurrent brief 591-600 (2008). 192(2), 118—123 (2008).
depression. Acta Pgychiatr. Scand. 107(5), 46 Safren SA, Sprich S, Perlman CA, »55  Fossati A, Novella L, Donati D, Donini M,
385-389 (2003). Otto MW. Mastering Your Adult ADHD. Maffei C. History of childhood attention

»37  Barkley RA, Brown TE. Unrecognized A Cognitive—Behavioral Treatment Program. deficit/hyperactivity disorder symptoms
attention-deficit/hyperactivity disorder in Oxford University Press Inc., NY, USA and borderline personality disorder:
adults presenting with other psychiatric (2005). a controlled study. Compr. Psychiatry 43(5),
disorders. CNS Spectr. 13(11), 977-984 > Wingo AP, Ghaemi SN. A systematic 369-377 (2002).

(2008). review of rates and diagnostic validity of P56 Jacob CP, Romanos J, Dempfle A ez al.

» 33 Wilens TE, Biederman J, Wozniak J, comorbid adult attention-deficit/ Co-morbidity of adult attention-deficit/
Gunawardene S, Wong J, Monuteaux M. hyperactivity disorder and bipolar disorder. hyperactivity disorder with focus on
Can adults with attention-deficit/ J. Clin. Psychiatry 68(11), 17761784 personality traits and related disorders in a
hyperactivity disorder be distinguished (2007). tertiary referral center. Eur. Arch. Psychiatry
from those with comorbid bipolar disorder? P43 Geller B, Tillman R, Bolhofner K, Clin. Neurosci. 257(6), 309-317 (2007).
Findings from a sample of clinically Zimerman B, Strauss NA, Kaufmann P. ~ »57  Wilens TE, Faraone SV, Biederman J,
referred adults. Biol. Psychiatry 54(1), 1-8 Controlled, blindly rated, direct-interview Gunawardene S. Does stimulant therapy of
(2003). family study of a prepubertal and attention-deficit/hyperactivity disorder

e Demonstrates that comorbid bipolar carly-adolescent bipolar I disorder beget later substance abuse? A meta-
disorder in adult ADHD patients is phenotype: morbid risk, age at onset, and analytic review of the literature. Pediatrics
primarily bipolar II disorder. comorbidity. Arch. Gen. Psychiatry 63(10), 111(1), 179-185 (2003).

’39 Gunter TD’ Arndt S’ Wenman G et al. 1130-1138 (2006) 58  First M, SpitZCf R, Gibbon M, Williams J
Frequency of mental and addictive 49  Akiskal HS, Akiskal KK, Lancrenon S Structured Clinical Interview for DSM-IV
disorders among 320 men and women et al. Validating the bipolar spectrum in the Axis I Disorders, Clinician Version
entering the lowa prison system: use of the French National EPIDEP Study: overview (SCID-CV). American Psychiatric Press,
MINI-Plus. /. Am. Acad. Psychiatry Law of the phenomenology and relative Inc., DC, USA (1996).

36(1), 27-34 (2008). prevalence of its clinical prototypes. > Sheehan DV, Lecrubier Y, Sheehan KH

» 40 Cortese S, Maffeis C, Konofal E et al. J. Affect. Disord. 96(3), 197-205 (2006). et al. The Mini-International
Parent reports of sleep/alertness problems P50 Angst], Gamma A, Benazzi F, Ajdacic V, Neuropsychiatric Interview (M.I.N.L.): the
and ADHD symptoms in a sample of obese Eich D, Rossler W. Toward a re-definition development and validation of a structured
adolescents. /. Psychosom. Res. 63(6), of subthreshold bipolarity: epidemiology diagnostic psychiatric interview for
587-590 (2007). and proposed criteria for bipolar-1I, minor DSM-1V and ICD-10. J. Clin. Psychiatry

41 Cortese S, Angriman M, Maffeis C et al. lz)iPolar disorders and hypomania. /. Affect. 59(Suppl. 20), 22-33; quiz 34-57 (1998).
Attention-deficit/hyperactivity disorder isord. 73(1-2), 133146 (2003). 60 Matzner F, Silva R, Silvan M. Preliminary
(ADHD) and obesity: a systematic review P51 Carlson GA, Meyer SE. Phenomenology test—retest reliability of the KID-SCID. In:
of the literature. Crit. Rev. Food Sci. Nutr. and diagnosis of bipolar disorder in The 150th Annual Meeting of the American
48(6), 524-537 (2008). children, adolescents, and adults: Psychiatric Association. San Diego, CA,

4> Kollins SH, McClernon FJ, Fuemmeler BF. complexities and developmental issues. USA, 17-22 May 1997.

Association between smoking and Dev. Psychopathol. 18(4), 939-969 (2006). » 61 Sheehan DV, Sheehan KH, Shytle RD
attention-deficit/hyperactivity disorder *  Review of the phenomenology of bipolar et al. Reliability and validity of the Mini
symptoms in a population-based sample of disorder from a developmental International Neuropsychiatric Interview
young adults. Arch. Gen. Psychiatry 62(10), perspective, discussing the complexities for Children and Adolescents (MINI-
1142-1147 (2005). and challenges encountered in clinical KID). J. Clin. Psychiatry 71(3), 313-326

» 43 Rasmussen K, Almvik R, Levander S. practice with case examples from (2010).

Attention deficit hyperactivity disorder, child psychiatry. »62  Rosler M, Retz W, Thome J, Schneider M,
reading disability, and personality disorders Bs)  Fogsati A, Di Ceglie A, Acquarini E ¢f al. Sti?glitz RD, Falk.ai P. Ps.ychop.athological
in a prison population. /. Am. Acad. The retrospective assessment of childhood ra‘tmg scale.s for dlagnostlc use mn adults
Psychiatry Law 29(2), 186-193 (2001). attention deficit hyperactivity disorder in W_lth attent10n—deﬁc1t/hyperact1v1ty'

» 44 GauSS, Kessler RC, Tseng WL ez al. adults: reliability and validity of the Italian dls'order (ADHD)' Eur. Arch. ‘nyc‘/amtry
Association between sleep problems and version of the Wender Utah Rating Scale. Clin. Neurosci. 256(Suppl. 1), i3-il1
symptoms of attention-deficit/hyperactivity Compr. Psychiatry 42(4), 326-336 (2001). (2006).
disorder in young adults. Sleep 30(2), »53  Grant BF, Chou SP, Goldstein RB ez 4. » 65 Sandra Kooij JJ, Marije Boonstra A,
195-201 (2007). Prevalence, correlates, disability, and Sw'inkels SH, Bel?ke.r 'EM’ d.e Noord L

> 45 Walters AS, Silvestri R, Zucconi M, comorbidity of DSM-IV borderline Bl{lltelaar.]K. Reliability, validity, and
Chandrashekariah R, Konofal E. Review of personality disorder: results from the Wave }mhty of instruments for éelf-report and
the possible relationship and hypothetical 2 National Epidemiologic Survey on lnformar}t report concerning symptoms of
links between attention deficit Alcohol and Related Conditions. /. Clin. ADHD in adult patients. /. Atten. Disord.

Pychiatry 69(4), 533-545 (2008). 11(4), 445-458 (2008).
1578 Expert Rev. Neurother. 10(10), (2010)



Diagnosis of ADHD in adults

64

» s

4%

» 9

72

»73

» 74

Brown TE. The Brown Attention-Deficit
Disorder Scales, Manual. Harcourt Brace
and Company, CA, USA (1996).

Mitchell JT, Knouse LE, Nelson-Gray RO, » 76
Kwapil TR. Self-reported ADHD

symptoms among college students: item
positioning affects symptom endorsement
rates. /. Atten. Disord 13(2), 154-160

(2009).

Adler LA, Spencer T, Faraone SV et al.
Validity of pilot Adult ADHD Self-Report
Scale (ASRS) to rate adult ADHD
symptoms. Ann. Clin. Psychiatry 18(3),
145-148 (2006).

Chao CY, Gau SS, Mao WC, Shyu JF,
Chen YC, Yeh CB. Relationship of
attention-deficit-hyperactivity disorder

»77

symptoms, depressive/anxiety symptoms,
and life quality in young men. Psychiatry
Clin. Neurosci. 62(4), 421-426 (2008).

Kessler RC, Adler L, Ames M et al.

The World Health Organization Adult
ADHD Self-Report Scale (ASRS): a short
screening scale for use in the general
population. Psychol. Med. 35(2), 245-256
(2005).

Conners CK. Rating scales in attention-
deficit/hyperactivity disorder: use in
assessment and treatment monitoring.
J. Clin. Psychiatry 59 (Suppl. 7), 24-30
(1998).

Ward MF, Wender PH, Reimherr FW.
The Wender Utah Rating Scale: an aid in
the retrospective diagnosis of childhood
attention deficit hyperactivity disorder. Am.
J. Psychiarry 150(6), 885-890 (1993).

Rodriguez-Jimenez R, Ponce G, Monasor R
et al. [Validation in the adult Spanish
population of the Wender Utah Rating
Scale for the retrospective evaluation in
adults of attention deficit/hyperactivity
disorder in childhood]. Rev. Neurol. 33(2),
138-144 (2001).

Barkley RA, Murphy KR. Attention-Deficit
Hyperactivity Disorder Workbook. The
Guilford Press, NY, USA (20006).

Maziade M, Rouleau N, Lee B, Rogers A,
Davis L, Dickson R. Atomoxetine and
neuropsychological function in children
with attention-deficit/hyperactivity disorder:
results of a pilot study. /. Child Adolesc.
Psychopharmacol. 19(6), 709-718 (2009).
Murphy KR, Adler LA. Assessing
attention-deficit/hyperactivity disorder in
adults: focus on rating scales. /. Clin. > g6
Psychiatry 65(Suppl. 3), 1217 (2004).

Nigg JT, Willcutt EG, Doyle AE,

Sonuga-Barke EJ. Causal heterogeneity in
attention-deficit/hyperactivity disorder: do

»79

» 30

£V

>33

» 54

»ss

we need neuropsychologically impaired »s7
subtypes? Biol. Psychiatry 57(11),

1224-1230 (2005).

Lambek R, Tannock R, Dalsgaard S,
Trillingsgaard A, Damm D, Thomsen PH.
Validating neuropsychological subtypes of
ADHD: how do children with and without P88
an executive function deficit differ? /. Child
Psychol. Psychiatry 51(8), 895-904 (2010).

Fischer M, Barkley RA, Smallish L,
Fletcher K. Executive functioning in
hyperactive children as young adults:
attention, inhibition, response perseveration,

and the impact of comorbidity. Dev.
Neuropsychol. 27(1), 107-133 (2005).

Barkley RA, Murphy KR. Impairment in
occupational functioning and adult

ADHD: the predictive utility of executive
function (EF) ratings versus EF tests. Arch.

Clin. Neuropsychol. 25(3), 157-173 (2010). P90

Boonstra AM, Oosterlaan J, Sergeant JA,
Buitelaar JK. Executive functioning in
adult ADHD: a meta-analytic review.
Psychol. Med. 35(8), 1097-1108 (2005).

Dockstader C, Gaetz W, Cheyne D, Wang F,
Castellanos FX, Tannock R. MEG
event-related desynchronization and
synchronization deficits during basic

somatosensory processing in individuals with P92
ADHD. Behav. Brain Funct. 4, 8 (2008).

Dockstader C, Cheyne D, Tannock R.
Cortical dynamics of selective attention to
somatosensory events. Neuroimage 49(2),

1777-1785 (2010).

Tillman CM, Bohlin G, Sorensen L,

Lundervold AJ. Intellectual deficits in

children with ADHD beyond central

executive and non-executive functions.

Arch. Clin. Neuropsychol. 24(8), 769-782 94
(2009).

Cardy JE, Tannock R, Johnson AM,
Johnson CJ. The contribution of processing
impairments to SLI: insights from
attention-deficit/hyperactivity disorder.

J. Commun. Disord. 43(2), 77-91 (2010).

McLean A, Dowson J, Toone B ez al.
Characteristic neurocognitive profile

associated with adult attention-deficit/
hyperactivity disorder. Psychol. Med. 34(4), »96
681-692 (2004).

Seidman LJ. Neuropsychological
functioning in people with ADHD across
the lifespan. Clin. Psychol. Rev. 26(4),
466-485 (20006).

Hervey AS, Epstein JN, Curry JF.
Neuropsychology of adults with attention-
deficit/hyperactivity disorder: a meta-

» 39

»o1

»93

»os

»o97

analytic review. Neuropsychology 18(3),
485-503 (2004).

Willcutt EG, Doyle AE, Nigg JT,

Faraone SV, Pennington BF. Validity of the
executive function theory of attention-
deficit/hyperactivity disorder: a meta-
analytic review. Biol. Psychiatry 57(11),
1336-1346 (2005).

Toplak ME, Bucciarelli SM, Jain U,
Tannock R. Executive functions:
performance-based measures and the
behavior rating inventory of executive
function (BRIEF) in adolescents with
attention deficit/hyperactivity disorder
(ADHD). Child Neuropsychol. 15(1), 5372
(2009).

Gioia GA, Isquith PK, Retzlaff PD,

Espy KA. Confirmatory factor analysis of
the Behavior Rating Inventory of Executive
Function (BRIEF) in a clinical sample.
Child Neuropsychol. 8(4), 249-257 (2002).

Fan ], McCandliss BD, Fossella J,
Flombaum JI, Posner MI. The activation of
attentional networks. Neuroimage 26(2),

471-479 (2005).

Oberlin BG, Alford JL, Marrocco RT.
Normal attention orienting but abnormal
stimulus alerting and conflict effect in
combined subtype of ADHD. Behav. Brain
Res. 165(1), 1-11 (2005).

Adolfsdottir S, Sorensen L, Lundervold AJ.
The attention network test: a characteristic
pattern of deficits in children with ADHD.
Behav. Brain Funct. 4,9 (2008).

Epstein JN, Erkanli A, Conners CK,
Klaric J, Costello JE, Angold A. Relations
between Continuous Performance Test
performance measures and ADHD
behaviors. J. Abnorm. Child Psychol. 31(5),
543-554 (2003).

Bezdjian S, Baker LA, Lozano DI,
Raine A. Assessing inattention and
impulsivity in children during the Go/
NoGo task. Br. J. Dev. Psychol. 27(Pt 2),
365-383 (2009).

Nigg JT, Casey BJ. An integrative theory of
attention-deficit/ hyperactivity disorder
based on the cognitive and affective
neurosciences. Dev. Psychopathol. 17(3),
785-806 (2005).

Valera EM, Brown A, Biederman J ez al.
Sex differences in the functional
neuroanatomy of working memory in
adults with ADHD. Am. /. Psychiatry
167(1), 86-94 (2010).

Huizinga M, Dolan CV,

van der Molen MW. Age-related change in
executive function: developmental trends
and a latent variable analysis.
Neuropsychologia 44(11), 2017-2036
(2000).

WWW.CXpCl‘t—l‘CViCWS .com

1579



Haavik, Halmeay, Lundervold & Fasmer

P98 Booksh RL, Aubert MJ, Andrews SR. in adults with ADHD: an open-label evidence for a general factor with separable
Should the retention trial of the Test of case-control study. /. Clin. Psychiatry dimensions. J. Abnorm. Child Psychol.
Memory Malingering be optional? A reply. 62(12), 952-956 (2001). 37(8), 1137-1150 (2009).

Arch. Clin. Neuropsychol. 22(1), 87-89 » 107 Schwartz G, Amor LB, Grizenko N ezal.  ®116 Swanson JM, Wigal T, Lakes K. DSM-V
(2007). Actigraphic monitoring during sleep of and the future diagnosis of attention-

P99  Sollman MJ, Ranseen JD, Berry DT. children with ADHD on methylphenidate deficit/hyperactivity disorder. Curr.
Detection of feigned ADHD in college and placebo. /. Am. Acad. Child Adolesc. Psychiatry Rep. 11(5), 399-406 (2009).
students. Psychol. Assess. 22(2), 325-335 Psychiatry 43(10), 1276-1282 (2004). »117 Polanczyk G, Caspi A, Houts R,

(2010). P 108 Teicher MH. Actigraphy and motion Kollins SH, Rohde LA, Moffitt TE.

»100 McNab F, Varrone A, Farde L ez al. analysis: new tools for psychiatry. Harv. Implications of extending the ADHD
Changes in cortical dopamine D1 receptor Rev. Psychiatry 3(1), 18-35 (1995). age-of-onset criterion to age 12: results
binding associated with cognitive training. > 109 Langley K, Marshall L, van den Bree M from a prospectively studied birth cohort.
Science 323(5915), 800-802 (2009). et al. Association of the dopamine D4 J. Am. Acad. Child Adolesc. Psychiatry

» 101 Thorell LB, Lindqvist S, Bergman receptor gene 7-repeat allele with 49(3), 210-216 (2010).

Nutley S, Bohlin G, Klingberg T. Training neuropsychological test performance of P 118 Barkley RA. Against the status quo:

and transfer effects of executive functions children with ADHD. Am. J. Psychiatry revising the diagnostic criteria for ADHD.
in preschool children. Dev. Sci. 12(1), 161(1), 133-138 (2004). J. Am. Acad. Child Adolesc. Psychiatry
106-113 (2009). » 110 Moser HW, Mahmood A, Raymond GV. 49(3), 205-207 (2010).

»102 Seidman L], Valera EM, Makris N. X-linked adrenoleukodystrophy. Nat. » 119 Faraone SV, Kunwar A, Adamson J,
Structural brain imaging of attention- Clin. Pract. Neurol. 3(3), 140—151 Biederman J. Personality traits among
deficit/hyperactivity disorder. Biol. (2007). ADHD adults: implications of late-onset
Psychiatry 57(11), 1263-1272 (2005). » 111 Klove H. Activation, arousal, and and subthreshold diagnoses. Psychol. Med.

» 105 Monastra V]. Quantitative neuropsychological rehabilitation. /. Clin. 39(4), 685-693 (2009).
electroencephalography and attention- Exp. Neuropsychol. 9(3), 297-309 (1987). 120 Miller G. Psychiatry. Beyond DSM:
deficit/hyperactivity disorder: implications » 112 Wilens TE, Hammerness PG, seeking a brain-based classification of
for clinical practice. Curr. Psychiatry Rep, Biederman J er al. Blood pressure changes mental illness. Science 327(5972), 1437
10(5), 432-438 (2008). associated with medication treatment of (2010).

» 104 Lawrence CA, Barry R, Clarke AR ez al. adults with attention-deficit/hyperactivity
Methylphenidate effects in attention disorder. J. Clin. Psychiatry 66(2), Websites
deficit/hyperactivity di§0rder: ele.ctrodermal 253-259 (2005). 201 NICE 2008 guidelines
and ERP measures during a continuous » 113 Hauser P, Zametkin AJ, Martinez P ez al. http://guidance.nice.org.uk/CG72
performance task. Psychopharmacology Attention deficit-hyperactivity disorder in DIVA
(Berl.) 183(1), 81-91 (2005). people with generalized resistance to 0 /P /Kenni

» 105 Hermens DF, Williams LM, Lazzaro I, thyroid hormone. N. Engl. . Med. 328(14), XBV;IPDSYSH | rogramm/a:i. cnms.cintrum—
Whitmont S, Melkonian D, Gordon E. 997-1001 (1993). “by-voiwassenen/diagnostiek-en-
Sex differences in adult ADHD: a double  p : protocollen-adhd

¢ Jeene ) i : 114 Martel MM, von Eye A, Nigg JT. 203 Kiddie-SADS
dissociation in brain activity and Revisiting the latent structure of ADHD: o du/ksad
autonomic arousal. Biol. Psychol. 66(3), Is there a °g’ factor? . Child Psychol. www.wpic.pitt.edu/ksads
221-233 (2004). Psychiatry 51(8), 905-914 (2010). 204 ASRS

» 106 Kooij JJ, Middelkoop HA, van Gils K, > s Toplak ME, Pitch A, Flora DB et al. www.hcp.med.harvard.edu/ncs/asts.php
Buitelaar JK. The effect of stimulants on The unity and diversity of inattention and 205 DSM-V
nocturnal motor activity and sleep quality hyperactivity/impulsivity in ADHD: www.dsm5.org

1580 Expert Rev. Neurother. 10(10), (2010)




