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General Introduction

ADHD IN A D U I I S

GENERAL I N T R O D U C T I O N
Attention-deficit/hyperactivity disorder (ADHD) was originally used as a construct to describe the combination of the behavioural problems of attention, hyperactivity, and impulsivity. Since then, this construct has evolved to become the
most common neurobiological disorder of childhood with a strong persistence
over time. Its validity as a psychiatric disorder has been increasingly studied since
the 1970s. The validity of ADHD in children has been established, meeting the
criteria of Robins and Guze (1970) in having well-defined clinical correlates, differentiating features, evidence of heritability, neurobiological correlates, specific
treatment responsivity, and a characteristic course (Buitelaar, 2005; Faraone,
2005; Herpers & Buitelaar, 1996). ADHD starts per definition in childhood
(American Psychiatric Association, 1994), and its presence in adults is the assumed adult manifestation of the same disorder. The validity of ADHD in adults
would be increased if the clinical, neurobiological, genetic, and treatment correlates would be similar in children and adults. The current paradox is that while
ADHD in adults is considered a new diagnostic concept for adult psychiatry, it already has a sound basis in the child psychiatric literature. Increasingly more studies of the validity of ADHD in adults are being published (Buitelaar & Rothenberger, 2004; Boonstra, 2006; Turner, Blackwell, Dowson, McLean, & Sahakian,
2005; Grevet et al., 2006). Nevertheless, the quest to establish the validity of a disorder, especially a controversial disorder such as ADHD, is like a puzzling neverending journey that continually opens up new interesting vistas.

I N T R O D U C T I O N TO T H E H I S T O R Y OF A D H D
The childhood syndrome of inattention, learning difficulties, hyperactive behaviour, impulsivity, and conduct disorders was first described by Still in 1902. The
etiology of this 'defect of moral control' was thought to be organic, although environmental factors were also thought to have a possible a role. A landmark was the
finding by Bradley in 1937 that the behaviour and school performance of hyperactive children was markedly improved by treatment with Benzedrine, a stimulant. It was only in the 1960s, however, that investigators became increasingly interested in the syndrome that we now know as ADHD in children, and that it was
included in teaching materials for child and adolescent psychiatry (Weiss &
Hechtman, 1993; Sandberg, 1996). Scientific advances and new editions of the Diagnostic and Statistical Manual of Mental Disorders (DSM) from the American
Psychiatric Association (APA), and the International Classification of Disease
(ICD) from the World Health Organization (WHO), led to changes in the
nomenclature of ADHD, from Minimal Brain Damage, to Minimal Brain Dysfunction, Hyperkinetic Reaction of childhood (DSM-II), Hyperkinetic Disorder
(ICD-10), Attention Deficit Disorder with and without Hyperactivity (ADDH
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and ADD) (DSM-III), to the current Attention-deficit/Hyperactivity Disorder
(American Psychiatric Association, 1994). Mention of brain damage or dysfunction was dropped from the name of the disorder after it was shown that EEG and
neurological findings are not necessarily abnormal in affected children. Since
then, only the main symptoms have been used in the name of the disorder, until
in due course the etiology of the disorder is unraveled.
ADHD in adults was an unknown entity in psychiatry in the Netherlands and
Europe until about a decade ago. ADHD in children was diagnosed and treated,
but adults with persistent symptoms had nowhere to go for treatment. In the
United States, the first follow-up studies showed substantial rates of persistence of
ADHD into adolescence and adulthood (Weiss, Hechtman, & Milroy, 1985). A
search of PubMed, using the keywords 'adult' and 'ADHD', showed that the first
studies were performed around 1970, and that 312 English-language articles were
published on this subject between 1970 and 1990. Between 1990 and 2006, 1432
articles were published, most of which were published in the last 6 years. In the
1990s, when the aims of this thesis were first thought about, most reported studies described the clinical picture, including patterns of comorbidity, although a
few medication studies had been performed (Shekim, Asarnow, Hess, Zaucha, &
Wheeler, 1990; Wender & Reimherr, 1990; Wender, 1985; Biederman et al., 1993).
Virtually nothing was known about the epidemiology of ADHD in adults, or
about its molecular genetic background or the possible brain abnormalities involved. One of the first Dutch publications on adult ADHD dates from 1993 and
highlighted the need for adults with ADHD to have access to diagnostic assessment and treatment in adult psychiatry (Compernolle, 1993). In 1996, two reviews described the current state of knowledge on the clinical picture and its implications for diagnostic assessment and treatment, and the validity of the
disorder in adults (Kooij, Goekoop, & Gunning, 1996; Herpers et al., 1996).

CLINICAL VIGNETTE
/ am now 45 years old and my life has been a mess. I don't know why, but I never finish anything. I seem to be interested in everything that is new and challenging, but cannot pay attention to tasks for any length of time - they become
boring. That is why I did not finish high school and lost many jobs. It also took a
long time before I could settle down with a girlfriend. Though you must not tell
her, I am still uncertain about having made the right decision. I tend to drink too
much and have used cannabis to get to sleep since I was an adolescent. I usually cannot sleep before 02.00 a.m., and getting up on time in the morning has
been difficult all my life. Now I work as a freelancer, and my income varies. My
partner does the business administration; if she didn't, my current job would
have failed as well. I tend to spend more money than I have. I have little self-
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confidence and feel depressed now and then, especially in winter. The first time
I asked for help was 5 years ago, when I lost my job and my relationship broke
up. I was diagnosed with a depressive episode and alcohol and cannabis abuse,
and treated accordingly. This helped a great deal, but I was not able to solve my
problems with attention, administration, sleeping, and the constant need for
new challenges. I first learned that I also had ADHD about a year ago, and this
has helped me to understand the difficulties I have had all my life. It also explains the irritation and misunderstanding between my father and myself, because my father may have had the same difficulties. He tried to do the best for
me, but he did it in a hard way. I have bad memories of school and homework
and got punished a lot. Since I started using stimulant medication, I have had
more peace of mind, and I have learned how to plan and prioritize. It may make
a difference knowing that I am not stupid and that I have a chance to do better.

C L I N I C A L P I C T U R E OF A D H D I N A D U L T S
ADHD in adulthood may be characterized by childhood onset and lifelong persistent symptoms of inattention (i.e. distractibility, difficulty sustaining attention,
being forgetful, disorganized, chaotic, losing things etc.), hyperactivity (i.e. inner
and/or outer restlessness, being fidgety, talking too much, difficulty remaining
seated for a longer time, difficulty to relax), and impulsivity (i.e. blurting out answers, acting without thinking, starting and ending jobs and relationships in an
impulsive way, difficulty awaiting turn, disturbing others out of impatience). In
addition, ADHD is often accompanied by lifelong mood swings, up tofivetimes a
day, and irritability or outburst of anger (Chapter 2) (Kooij, Aeckerlin, & Buitelaar, 2001; Mick, Spencer, Wozniak, & Biederman, 2005; Reimherr et al., 2005).
The symptoms may lead to impairment in several domains, such as learning disabilities; difficulty coping with administration or finance and with organization
and planning of daily life; lower level of, or unfinished, education; lower income;
social problems with peers, parents, and teachers; frequent job changes and underachievement; relationship problems; driving accidents; teenage pregnancy;
low self-esteem; and criminality, all of which lead to higher medical costs for society (Barkley, Anastopoulos, Guevremont, & Fletcher, 1991; Barkley, Murphy P, &
Kwasnik, 1996; Murphy & Barkley, 1996a; Matza, Paramore, & Prasad, 2005; Leibson, Katusic, Barbaresi, Ransom, & O'Brien, 2001). The majority (75%) of children and adults has comorbid disorders, making comorbidity the rule rather than
the exception. In children comorbidity consists of tic disorders, conduct and oppositional defiant disorders, and learning, anxiety, and mood disorders, whereas
in adults comorbidity consists mainly of mood and anxiety disorders, substance
use disorders, sleeping and personality disorders. The pattern and frequency of
comorbid disorders are quite similar in children and adults. This extensive co-
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morbidity complicates diagnostic assessment and differential diagnosis (Biederman et al., 1993; Murphy et al., 1996a; Biederman et al., 1993; Kooij, 2003). Adults
have often been referred to mental health care facilities for treatment of a comorbid disorder before the diagnosis of ADHD is established (Chapter 2). The comorbid disorders are usually diagnosed and treated adequately. ADHD in adulthood, however, is often not recognized and goes untreated. The differential
diagnosis is important, as every diagnosis is a gateway to specific treatment. According to DSM-FV, the diagnosis of ADHD may not be made if symptoms and
course are better accounted for by another diagnosis. As comorbidity in ADHD is
the rule, the clinician faces many questions regarding the boundaries of the different disorders and symptom overlap. To make a start to answering some of these
questions, we started a series of clinical studies exploring the coexistence of symptoms of borderline and antisocial personality, and of symptoms of seasonal affective disorder with ADHD (Chapters 5 and 6).

DIAGNOSIS
According to DSM-IV criteria, ADHD can be diagnosed in children if 6 out of 9
criteria of inattention and/or 6 out of 9 criteria of hyperactivity/impulsivity are
met, leading to some impairment in two or more settings (i.e. school and at
home). Clinically significant impairment must be evident in one setting. Three
subtypes of ADHD can be distinguished, based on the symptoms shown: ADHD,
predominantly inattentive type; ADHD, predominantly hyperactive/impulsive
type; and ADHD, combined type. Symptoms in children must have persisted for
at least 6 months to a degree that is maladaptive and inconsistent with developmental level, and some impairing symptoms have to be present before age 7. The
symptoms may not occur exclusively during the course of other (pervasive developmental or psychotic) disorders and should not be better accounted for by another mental disorder. In DSM-IV, the diagnosis of 'ADHD, in partial remission'
has been introduced for adolescents and adults who no longer meet full diagnostic criteria; however, the cut-off for these age groups are not specified. In addition,
ADHD, not otherwise specified' is a category for disorders with prominent symptoms of inattention or hyperactivity/impulsivity that do not meet criteria for
ADHD (American Psychiatric Association, 1994).
In order to diagnose ADHD in adults, information about current symptoms
and impairment as well as retrospective information on childhood onset of symptoms and functioning has to be gathered. For this reason, it is recommended that
other informants be invited to attend the diagnostic assessment, such as the partner and relatives. If an ADHD diagnosis is likely, the disorder has to be differentiated from other, often comorbid, disorders. In the 1990s, a clinician willing to assess ADHD in an adult patient was confronted by more questions than answers.

13

ADHD IN AUULIS

There were no validated diagnostic instruments, no clear-cut boundaries for the
DSM-IV criteria in adults, and almost no guidelines for differential diagnosis. The
retrospective assessment of the DSM-IV criterion of'some impairing symptoms
present before age 7' was often unreliable in adults because the patient's parents, if
still alive, often were not able to very specific about the age of onset. The validity
of this "age of onset" criterion for the diagnosis of ADHD in general was questioned because severity, impairment, and comorbidity were not different in children with onset before or after age 7 (Applegate et al., 1997; Barkley & Biederman,
1997). For retrospective assessment of adults, establishing an onset of symptoms
and impairment before age 10-12 seems more suitable and appropriate
(Hesslinger, Tebartz van Eist, Mochan, & Ebert, 2003). Recently, efficacy of longacting OROS-methylphenidate was shown not to be different in an open label
study in adults with late-onset ADHD (mean age of onset 14 years), compared to
studies in adults with ADHD with onset of symptoms before age 7. These results
extend previous findings in adults with full ADHD to adults meeting criteria for
late-onset ADHD, and support the need for further studies in this population
(Biederman et al., 2006a).
We investigated the validity and reliability of some diagnostic instruments for
ADHD in adults, three self-report questionnaires and a structured diagnostic interview, in 54 patients diagnosed with ADHD, and compared findings with those
reported by their parents and partners. We also evaluated whether self-report information was predictive of clinical diagnosis (Chapter 3).

TREATMENT
Stimulant medication (methylphenidate, dextro-amphetamine) is the mainstay
of ADHD treatment, as evidenced by more than 150 controlled studies of children and adolescents, with response rates up to 75% (Spencer et al., 1996). Children can also receive social skills training and (cognitive) behaviour therapy
(Remschmidt & Global ADHD Working Group, 2005). To determine whether behaviour therapy or stimulant medication was more effective, in 1999 the MTA
study investigated the efficacy of four treatment modalities (medication, behaviour therapy, medication plus behaviour therapy, and community treatment) in
579 children with ADHD. Results showed that medication was most effective for
ADHD symptoms, that medication in the structured environment of the study
was more effective than medication prescribed by the general practitioner, and
that behaviour therapy did not have any additive effect on the ADHD symptoms.
Behaviour therapy did have additive effects on social behaviour and was appreciated by the parents (The MTA Cooperative Group, 1999).
Stimulant medications have been shown to be effective not only for ADHD
symptoms, but also for ADHD-associated impairments. On-task behaviour, academic performance, self-esteem, and social functioning are improved with stimu14
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lant treatment. Sensitivity to social cues in school and home settings improves in
children, and occupational and marital dysfunction tends to decrease in adults.
Parent-child interaction is improved and this facilitates psychosocial interventions for families with ADHD children (Faraone, 2005). Noradrenergic medications are also effective, and tricyclic antidepressants have a moderate to robust effect on ADHD symptoms in children and adults (Spencer, Biederman, Kerman,
Steingard, & Wilens, 1993; Spencer, Biederman, Wilens, Steingard, & Geist, 1993;
Wilens et al., 1996). However, because these drugs are more effective against behavioural symptoms than against inattention and cognitive dysfunctioning, they
are usually regarded as second choice (Popper, 1997).
Double-blind medication studies of stimulants in adults with ADHD started in
the 1990s. In 1995, a placebo-controlled trial with short-acting methylphenidate
in 23 adults with ADHD showed comparable high response rates as in children
(Spencer et al., 1995). Even so, treatment with stimulants in adults with ADHD
was still controversial, and little was known about the effectiveness, safety, and
risk of abuse in this age group. For this reason, we performed a study of the efficacy and safety of short-acting methylphenidate (long-acting medications not yet
being available), comparable to Spencer's study, in order to compare results from
an US and an European sample of adult patients with ADHD (Chapter 7). We also
collected DNA from the patients, to see whether it was possible to predict the response to methylphenidate, using polymorphisms of certain genes (Chapter 8).
From the beginning, the treatment of adults with ADHD with stimulant drugs
was controversial (Volkow et al., 1995; Buitelaar, 2001). Although there have been
reports of incidental abuse of the medication, this has not been a major problem
in more than 40 years of treating children with ADHD with stimulants. On the
contrary, the findings of Wilens et al. suggest that stimulant therapy is associated
with a reduced risk of subsequent drug and alcohol use disorders in early adolescence (Wilens, Faraone, Biederman, & Gunawardene, 2003a; Faraone & Wilens,
2003). These clinical findings have been confirmed by laboratory investigations,
where methylphenidate elicits reinforcing effects, by causing a large and rapid increase in dopamine levels that mimics that caused by phasic dopamine cell firing,
and therapeutic effects, by increasing the slow, steady-state release of dopamine,
mimicking that of tonic firing. Thus, the clinical dosage (low doses administered
orally and titrated for therapeutic effects) limits the abuse potential of methylphenidate (Volkow & Swanson, 2003).
Treatment of ADHD in adults starts with psychoeducation about the disorder,
its etiology, clinical picture, comorbidity, and treatment options. Medication is
usually the next step, followed by coaching, a supportive, structured, and practical
approach to the daily problems of adults with ADHD. Cognitive psychotherapeutic interventions are currently being developed (Safren et al., 2005). An overview
of treatment options in adults has been described elsewhere (Kooij, 2003).
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F O L L O W - U P OF C H I L D H O O D A D H D
In the early 1990s, it was thought that children grew out of ADHD during adolescence, so the disorder was not a major concern for adult psychiatry. Against this
background, the results of studies that followed up children with ADHD into
young adulthood were intriguing (Weiss et al., 1985; Lie, 1992; Mannuzza, Klein,
Bessler, Malloy, & LaPadula, 1993; Klein & Mannuzza, 1991; Biederman, Mick, &
Faraone, 2000b; Barkley, Fischer, Smallish, & Fletcher, 2002). Most studies found
that ADHD persisted into adulthood in 30-60% of cases. Biederman et al. showed
that although 60% of ADHD children no longer met full diagnostic criteria at age
19, the mean number of criteria was only one below the cut-off for diagnosis, and
90% of the children were still impaired in daily functioning (Biederman et al.,
2000b). Adult patients with ADHD suffered from clinically significant symptoms
of inattention, disorganization, restlessness, and impulsivity, leading to impairment. The data challenged the accepted wisdom that children outgrow ADHD.
Alternatively, the results could be explained by a relative insensitivity of the DSMIV criteria in older age-groups, which were originally designed for use in children
aged 4-16. Lifetime symptoms of ADHD and persisting impairment may be more
important indicators of the disorder than the exact number of current DSM-IV
criteria (Gordon et al., 2006). The wording of the DSM-IV criterion 'often leaves
seat in classroom or in other situations in which remaining seated is expected', illustrates the problem of using the DSM-IV criteria. Most adults will be able to remain seated, having learned to adjust to social expectations and being better able
than children to inhibit their behaviour. Most adults will not meet this criterion,
even though some of them may still experience hyperactivity or inner restlessness.
Other concerns about the use of DSM-IV criteria for ADHD in adolescents and
adults were raised. The criteria had been developed to elicit informant-report information and not self-report information. Adolescents with ADHD tend to underreport their symptoms compared with parent report, and this might be the
case in adults as well. This emphasized the importance of the informant perspective to the diagnosis of ADHD (Barkley et al., 2002; Danckaerts, Heptinstall,
Chadwick, & Taylor, 1999; Barkley, 1997a). The above-described problems with
the DSM-IV criteria all may lead to underestimation and underdiagnosis of
ADHD in adults (Barkley, 1997a). It can be concluded that age-adjusted diagnostic criteria and cut-off points are needed for ADHD.

PREVALENCE OF A D H D IN C H I L D R E N A N D ADULTS
The prevalence of ADHD in childhood is currently estimated to be up to 8%
(Faraone, Sergeant, & Gillberg, 2003); DSM-IV in 1994 reported a somewhat lower prevalence rate, between 3% and 5%. On the basis of rates of persistence in follow-up studies of childhood ADHD of 30-60%, a prevalence of ADHD in adults
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somewhere between 1% and 5% was expected. The first estimate of the prevalence of ADHD in an adult population was that of a study involving 720 licensed
drivers, using self-report questionnaires with the DSM-IV criteria for ADHD,
which yielded an estimate of 4.7% (Murphy & Barkley, 1996b). This indicated
that ADHD in adulthood might be a serious mental health problem. At that time,
no other studies had been performed and data from general population samples
or European samples were lacking. This prompted us to perform an epidemiological study to further validate the diagnosis of ADHD in adulthood in an European
sample, and to explore a possible cut-off of the DSM-IV criteria for adults. The
self-report DSM-IV ADHD Rating Scale was used and translated into Dutch, after
slightly adjusting the wording of some criteria for adults (DuPaul, Power,
Anastopoulos, & Reid, 1998)(Chapter 4).

I M P L I C A T I O N S FOR C L I N I C A L PSYCHIATRY
Adult with ADHD who seek treatment may be faced with major difficulties. Because child psychiatry and adult psychiatry are distinct disciplines in the Netherlands and Europe, information about the persistence of ADHD into adulthood
was not generally known in adult psychiatry, and experience with diagnostic assessment and treatment was lacking. The problematic situation arose that children that had been treated for ADHD by a pediatrician or child psychiatrist for
years could not be referred to adult psychiatry for treatment after they became 18.
In order to preserve the continuity of mental health care, many child psychiatrists
and pediatricians started to continue treatment of adults with ADHD. They also
started treating the parents of their patients, many of whom recognized that they
also had the lifetime symptoms and impairments of ADHD. Many adults older
than 30 years with ADHD had never been diagnosed as children. So, in addition
to adults with a childhood diagnosis of ADHD, there was an as yet unidentified
but substantial group of adults with the same lifetime symptoms, probably already undergoing psychiatric treatment. While these patients were unlikely to receive a proper diagnostic assessment and treatment for ADHD in adult psychiatry, evidence was emerging that ADHD could be treated effectively in adults,
comparable to ADHD in children. The paradox of patients asking for help, there
being effective treatment available, and the lack of knowledge and expertise in
clinical psychiatry was the starting point for this thesis on adult ADHD.

ETIOLOGY
The etiology of the predecessor of ADHD, Minimal Brain Damage, was for a long
time associated with organic brain damage or dysfunction. This theory arose after
the epidemic of encephalitis during 1917-1918, after which many children presented with similar symptoms of hyperactivity, behaviour problems, and cogni17
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live deficits. The major cause of minimal brain damage was supposed to be birth
injury (hypoxia) or prenatal encephalopathy. Soft neurological signs, such as
twitching and minor congenital dysmorphisms, were added to the syndrome and
highlighted the constitutional nature of these deficits. Further evidence of a
causative link between brain damage and hyperactivity was provided by studies of
epilepsy and children with lead poisoning, who had severe neurological and behavioural sequelae, including hyperactivity, short attention span, and impulsivity
(Sandberg, 2002).
Primates that had undergone ablation of the frontal cortex showed behaviour
similar to that of hyperactive children, which led to the hypothesis that a deficit in
forebrain structures was an etiological factor for hyperactivity. However, because
brain damage could not be detected in many children with hyperactivity, the theory was abandoned between 1950 and 1960. Psychoanalytical and behavioural
therapists associated hyperactivity with poor parenting; others spoke of 'physiological hyperactivity', under- or overarousal of the brain, emphasizing the organic
background of the disorder. The first questionnaires were introduced by Conners
in 1969 and formed a step forward to standardized measurement of hyperactivity
in children, in both clinical and research settings. Studies of the cognitive aspects
of hyperactivity shed more light on attention problems. New theories on the influence of food allergy or food additives, social problems of urban living and traffic, deteriorating schools, rapid technological development, and increased environmental stimulation as etiological factors for hyperactivity emerged. From the
1970s, there was a rapid increase in referrals and treatment with stimulation medication in the USA. Public and professional debate flourished and polarized, focusing on 'the myth of hyperactivity' and 'the scandal of drugging schoolchildren'
versus the need for more research on the etiology and validity of this popular disorder (Sandberg, 2002).
Today, scientific advances have led to new insights into the important role of
hereditary factors in ADHD. Family, twin, and adoption studies have provided
compelling evidence for heredity being the most important, though not the only,
etiology involved in ADHD (Faraone et al., 1995; Hechtman, 1994; Faraone,
2004). The etiology of ADHD is considered multifactorial and polygenetic. Parents and siblings of children with ADHD are 2-8 and 2-5 times more likely to
have the same diagnosis, respectively. Twin studies have shown that 80% of the
variance of ADHD is explained by genetic factors (Thapar, Holmes, Poulton, &
Harrington, 1999; Faraone et al., 2005). This makes ADHD one of the most heritable conditions in medicine. Although the literature on the genetics of adult
ADHD is relatively small, it suggests that the persistent, adult form of ADHD is
familial, and also that it is more familial than the non-persistent form. It remains
to be determined whether the familial nature of adult ADHD reflects the actions
of genes or of familial environmental causes (Faraone, 2004). Molecular genetic
studies have focused on dysfunction of the dopaminergic and noradrenergic sys-

18

1 - GFNFRAI INTROUUCTION

terns in ADHD. Although the mode of genetic transmission remains to be determined, there is converging evidence that seven genes are associated with ADHD:
the dopamine 4 receptor (DRD4), the dopamine 5 receptor (DRD5), the
dopamine transporter (DATI), the dopamine beta-hydroxylase gene (DBH), the
serotonergic transporter (5-HTT), the serotonergic receptor (HTR1B), and the
synaptosomal-associated protein, 25 kDa (SNAP-25) (Faraone et al., 2005). Each
gene contributes only slightly to the risk of having the disorder. Environmental
factors also have an important role, especially prenatal biological risk factors such
as complications, and smoking and drinking during pregnancy (Milberger, Biederman, Faraone, Guite, & Tsuang, 1997). Currendy, a genetically driven make-up
subject to (biological) environmental influences is considered the best way of
conceptualizing the origins of ADHD. For complex conditions such as ADHD, biologically based phenotypes or 'endophenotypes', which lie between genes and behaviour, may help provide a more precise target for molecular genetic studies
than the disorder as a whole. Such endophenotypes may be genetically linked
neuropsychological impairments, or neuroimaging or neurophysiological measures (Boonstra et al., 2006a; Durston et al., 2004; Doyle et al., 2005a; Doyle et al.,
2005b; Slaats-Willemse, Swaab-Barneveld, de Sonneville, & Buitelaar, 2005). It is
to be hoped that molecular genetic research will increase our understanding of
the architecture of the disorder and provide insight into why some family members with (cognitive) vulnerability traits develop the disorder and others do not.

NEURAL SUBSTRATES A N D NEUROTRANSMITTER
SYSTEMS I N A D H D
Structural imaging studies of children with ADHD have shown that the total
brain volume is 4.7% smaller than that of normal children, especially in the prefrontal and premotor areas (Castellanos et al., 1996; Castellanos et al., 2001).
Studies report inconsistent findings regarding asymmetry in the reduced volume
of the basal ganglia. The caudate nucleus, globus pallidus, cerebellum, and corpus
callosum are smaller, but studies are not consistent about possible left and right
hemisphere differences in size (Hale, Hariri, & McCracken, 2000; Durston et al.,
2004). As the decreased volume of the cortical gray and white matter seen in subjects with ADHD is also found in their unaffected siblings, it has been suggested
that this decrease is associated with an increased familial risk of the disorder. In
contrast, the cerebellum is smaller in subjects with ADHD but not in their unaffected siblings, which suggests that the smaller cerebellum may be directly associated with the pathophysiology of the disorder (Durston et al., 2004).
In 1989, a functional imaging study using SPECT showed hypoperfusion and
hypofunctioning of striatal regions in children with ADHD compared with controls (Lou, Henriksen, Bruhn, Borner, & Nielsen, 1989). Low striatal activity was
postulated to be a cardinal feature of ADHD and was shown to be partially re19
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versible with methylphenidate. In 1990, the first PET scan study showed differences in brain glucose metabolism in the premotor and prefrontal cortices between adults with and without ADHD. These and subsequent studies confirmed
the neurobiological background of this disorder (Zametkin et al., 1990; Zametkin
et al., 1993; Ernst, Zametkin, Matochik, Jons, & Cohen, 1998). In 1999, the
dopamine transporter density was shown to be 70% higher in adults with ADHD
than in normal controls, and this increase was reduced by methylphenidate treatment (Dougherty et al., 1999; Krause, Dresel, Krause, Kung, & Tatsch, 2000;
Dresel et al., 2000). Functional MRI performed while adults with ADHD completed the Counting Stroop Test and were compared to normal controls, showed
that the anterior cingulate cognitive division was not activated in ADHD subjects,
which provides support for there being a dysfunction of this area in ADHD (Bush
et al., 1999).
A combination of neuroimaging and genetic research is one approach to study
the way genes influence behaviour. The DATI gene, a gene expressed predominantly in the basal ganglia, has been shown to preferentially influence the caudate
volume, whereas the DRD4 gene, a gene expressed predominantly in the prefrontal cortex, preferentially influences prefrontal gray matter volume in subjects
with ADHD, their unaffected siblings, and healthy controls (Durston et al.,
2005).
Neurophysiological studies have suggested that there are differences in EEG
measures between children with ADHD and controls. ADHD is associated with a
relative increase in theta power, a relative decrease in alpha and beta power, and an
increase in theta/beta and theta/alpha ratios (Barry, Clarke, & Johnstone, 2003).
Stimulant medication has been shown to normalize EEG patterns in the theta and
beta bands, and EEG patterns are claimed to be predictive of a positive response
to stimulants (Loo, Teale, & Reite, 1999; Clarke, Barry, McCarthy, Selikowitz, &
Croft, 2002). Event-related potential (ERP) studies have indicated that the amplitude of the N2 and P3 is smaller in children with ADHD than in controls, and that
methylphenidate normalizes the parietal P3 during the performance of certain
tasks (Verbaten et al., 1994; Overtoom et al., 2002). These differences are indicative of inhibitory deficits in children as well as adults with ADHD, though this
does not exclude attention as an important factor, as attention seems needed as
well for inhibitory control (Bekker et al., 2006; Bekker, Kenemans, Hoeksma, Talsma, & Verbaten, 2005; Bekker et al., 2005; Kenemans et al., 2005; Jonkman, Kenemans, Kemner, Verbaten, & Van Engeland, 2004). While neuroimaging and neurophysiological studies have detected differences between groups of patients with
ADHD and controls, these methods are not sensitive or specific enough to function as diagnostic tests in individual cases.
A review of the neuropsychological literature on ADHD in children, adolescents, and adults clearly supports the hypothesis that executive dysfunctions are
correlates of ADHD regardless of gender and age. Executive functions are higher20
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order cognitive processes that underlie self-regulation and goal-directed behaviour (Barkley, 1997c). However, studies of individuals with ADHD and healthy,
non-psychiatric controls do not support the use of neuropsychological tests to diagnose ADHD and show that not all people with ADHD have deficits of executive
functioning (Willcutt, Doyle, Nigg, Faraone, & Pennington, 2005). Future research should clarify the multiple sources of ADHD impairments, continue to refine neuropsychological tools for assessment, and incorporate longitudinal, developmental designs to understand ADHD across the lifespan (Seidman, 2006).
Neuropsychological studies of adults with ADHD from our research group have
implicated executive functioning as an important, but not sole, area of difficulties.
In a comparison of adults with ADHD with normal controls, using an executive
functioning battery (consisting of tests for inhibition, fluency, planning, working
memory, and set shifting), ADHD was found to be mainly a disorder of inhibition. It is not yet possible to comment on the specificity of these findings because
comparisons between multiple clinical groups have not yet been performed
(Boonstra, Oosterlaan, Sergeant, & Buitelaar, 2005). In a comparison of adults
with ADHD and controls, actigraphy showed ADHD patients to be more active
during the day and to have more inherent sleep problems, independent of stimulant medication. Methylphenidate was shown to improve the quality of sleep, and
to ameliorate inhibition, which is the core problem of ADHD, as well as certain
other cognitive abilities in adults with ADHD (Boonstra, Kooij, Oosterlaan,
Sergeant, & Buitelaar, 2005; Boonstra, Kooij, Oosterlaan, Sergeant, & Buitelaar,
2006b). During the last decade, many neuropsychological studies have documented stimulant induced improvement in measures of vigilance, short term memory,
reaction time, cognitive impulsivity and learning in children with ADHD
(Faraone, 2005).
The dopamine and noradrenaline catecholaminergic systems are the neurotransmitter systems primarily involved in ADHD. The efficacy of stimulants suggests that dysregulation of these catecholamines leads to impaired neurotransmission in ADHD. Methylphenidate enhances the action of both dopamine and
noradrenaline by inhibiting their reuptake, by binding to the transporter. Both
neurotransmitters are important for the normal functioning of the prefrontal
cortex and anterior cingulate, areas which are involved in inhibition and divided
attention (Pliszka, McCracken, & Maas, 1996; Biederman & Faraone, 2005a). As
the dopamine transporter density is 70% higher in individuals with ADHD than
in controls, methylphenidate blocks more than 50% of the dopamine transporter
in the striatum, increasing extracellular dopamine activity (Krause et al., 2000;
Volkow et al., 2001; Volkow, Fowler, Wang, Ding, & Gatley, 2002a; Volkow et al.,
2002b). These results explain, in part, the therapeutic efficacy of methylphenidate.
Contrary to the generally held opinion, ADHD may be associated more with a
dysregulation of catecholamines than with a deficiency of catecholamines. It has
been suggested that cognitive impairments may result from hypodopaminergic
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states in the prefrontal cortex, whereas hyperactivity may be associated with hyperdopaminergic states in the striatum (Solante, 2002). Other non-catecholaminergic systems may also be involved in ADHD, due to an imbalance in the relative
activity of monoamines (high dopamine activity relative to noradrenaline activity, and low dopamine activity relative to serotonin activity)(Oades, 2002).
In summary, current theories suggest that ADHD may stem from dysregulation of the catecholaminergic system, leading to abnormalities in dopaminergic
and possibly noradrenergic brainstem nuclei that act to regulate a frontal-subcortical-cerebellar network. This network is believed to be critical for executive functioning and the regulation of behavioural responses, such as motor control,
arousal, attention, and inhibition (Berquin et al., 1998; Hale et al., 2000; Biederman et al., 2005a). According to Roessner & Banaschewski et al., neuronal network models of ADHD that take into account the possible lateralization of interhemispheric connectivity should also be considered. Attention should be paid not
only to anterior-posterior but also to left-right aspects of functional and structural brain anomalies, for instance of the corpus callosum (Roessner, Banaschewski, Uebel, Becker, & Rothenberger, 2004). ADHD may be characterized
by unique and shared pathways and is probably not specifically associated with
executive function deficits. It is possible, but not yet established, that the symptoms of ADHD are specifically associated with motivational abnormalities, motor
organization, and time perception (Banaschewski et al., 2005). Sonuga-Barke proposed a dual pathway model of behaviour and cognition in ADHD that recognizes two distinct subtypes of the disorder. One subtype is the result of the dysregulation of action and is thought to be a result of poor inhibitory control
associated with the mesocortical branch of the dopamine system projecting to
cortical control centers (e.g. prefrontal cortex). The other subtype is a result of
motivational deficits characterized by an altered delay of reward gradient linked
to the mesolimbic dopamine branch associated with the reward circuits (e.g. nucleus accumbens)(Sonuga-Barke, 2002).

ADULT A D H D IN THE NETHERLANDS A N D EUROPE
In the Netherlands, ADHD in adults began to be recognized as clinical entity in
the 1990s (Compernolle, 1993). In 1994, the author of this thesis diagnosed the
first adult patient with ADHD, a woman who had previously been diagnosed with
borderline personality disorder. She was assessed for ADHD because her symptoms did not seem to be completely covered by the DSM-IV criteria for this personality disorder. The patient suffered from depression, and aggressive and impulsive behaviour. The typical manipulative behaviour in interpersonal contact,
which is part of the diagnostic criteria of this personality disorder, was missing in
the clinical presentation. The patient was assessed for childhood onset and persistent symptoms of ADHD, using information obtained from both her and her
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family. The diagnosis of ADHD with a comorbid depressive episode was estab
lished, and the patient and her family commented that the description of ADHD
seemed to match the lifetime course of her symptoms (Kooij et al., 1996). This
first experience with the diagnostic assessment of ADHD in adulthood and the
differential diagnosis with borderline personality disorder formed the start of a
continuing interest in adult ADHD.
The Dutch parent organization 'Balans', which at that time represented 10.000
parents of children with learning and behaviour disorders, was aware of the prob
lematic gap in treatment options their adolescent members were facing. They
started referring adult patients for diagnostic assessment and treatment in 1996.
Two years later, the author of this thesis, together with 'Balans', founded the Dutch
'Network Adult ADHD', to support professionals interested in adult ADHD. This
Network served as a starting point for patients looking for diagnosis and treat
ment in the Netherlands, and at the same time provided professionals with infor
mation about assessment and treatment of this disorder (Kooij, 2003b).
In 2002, the first department specialized in adult ADHD was started at the Parnassia group in the Hague, where a multidisciplinary team is involved in stan
dardized diagnostic assessments and in the development of new treatment op
tions (Kooij, 2004).
Similar interest in adult ADHD occurred elsewhere in Europe (Rasmussen,
Almvik, & Levander, 2001; Scharin & Hellstrom, 2004; Asherson, 2005; Vange,
2004; Aycicegi, Dinn, & Harris, 2003; Ebert, Krause, & Roth-Sackenheim, 2003;
Stes, 2003). In 2003, the author of this thesis founded the European Network
Adult ADHD, which unites clinicians and researchers in adult ADHD from 17
countries. The European Network Adult ADHD has four aims: raising awareness,
improving diagnosis and treatment, research, and increasing availability and ac
cess to services for adults with ADHD across Europe (www.adult-adhd.net).

RESEARCH Q U E S T I O N S A N D A I M S OF T H E S E T H E S I S
The studies described in this thesis primarily focus on the assessment and treat
ment of adults with ADHD. The research questions arose from clinical practice,
where until the 1990s ADHD in adults was an unknown clinical entity, and the
need for clear boundaries in order to distinguish ADHD from other psychiatric
disorders. The prevalence of adult ADHD in the general European population
had never been estimated and first US double-blind medication studies with
stimulants had to be replicated. Instruments for screening and diagnostic assess
ment had to be developed for research and clinical settings. ADHD proved to be a
relevant clinical problem in adult psychiatry with interesting treatment options,
but research was needed to support its validity as a neurobiological disorder. The
studies described in this thesis may provide this support, studies of internal and
external validity (epidemiological study), discriminant validity (studies of comor-
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bidity with mood, behaviour, and personality disorders), content validity
(description of the clinical picture, reliability and validity of instruments), and
predictive validity (double-blind medication study with methylphenidate, and
pharmacogenetic response prediction using methylphenidate).
I N T R O D U C T I O N TO SEPARATE C H A P T E R S
Part I deals with two studies of the content or descriptive validity of ADHD in
adults, starting with the clinical picture of ADHD in adults. The symptoms,
ADHD type, functioning, comorbidity, and open label treatment with Clonidine
or short-acting methylphenidate of 141 adults with ADHD are described (Chap
ter 2). As little is known about the validity of screening or diagnostic instruments
for adult ADHD, we performed a study of the reliability and validity of several
self-report instruments and a structured interview for adult ADHD, comparing
the ratings of different informants (patient, partner, and parents/siblings) with
the clinical diagnosis (Chapter 3).
Part II describes an epidemiological study into the internal and external valid
ity of ADHD in adults, using the self-reported DSM-IV ADHD Rating Scale in a
population-based sample of 1813 adults (aged 18 to 75 years) from Nijmegen. We
investigated the external validity of the construct of ADHD in adults, using child
hood ADHD symptoms, ratings from the General Health Questionnaire (GHQ)
and impairment measures. We estimated the prevalence of ADHD in adults, by
age and gender, and determined a possible cut-off for adult ADHD, using the
DSM-IV criteria (Chapter 4).
Part III focuses on the discriminant validity of ADHD in adults, by assessing
the comorbidity of ADHD with seasonal affective disorder (SAD)(Chapter 5),
and with borderline, and antisocial personality disorders (Chapter 6). Mood dis
orders frequently occur with ADHD, and in some adults with ADHD mood has
been found to change with the seasons (Levitan, Jain, & Katzman, 1999). Season
al Affective Disorder (SAD) is a condition of regularly recurring depressive
episodes in autumn or winter with spontaneous remission the following spring or
summer (Rosenthal et al., 1984). SAD is often characterized by atypical symp
toms, such as increased appetite, carbohydrate craving, weight gain, and hyper
somnia. Symptoms of ADHD and SAD may overlap. Both disorders include poor
concentration, forgetfulness, sleep problems, irritability, and impulsive eating be
haviour. The aim of this study was to estimate the prevalence of SAD in a clinical
population of adults with ADHD.
Symptoms of ADHD and some symptoms of the borderline and antisocial per
sonality disorders overlap, which may lead to diagnostic confusion in clinical
practice and may have consequences for treatment. Follow-up studies of individ
uals with ADHD and comorbid conduct and oppositional defiant disorder have
shown these behaviour disorders to be a precursor of later antisocial development
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(Loeber, Burke, & Lahey, 2002; Ferdinand & Verhuist, 1995). Data on the coexistence of ADHD, borderline personality disorder, and antisocial personality disorder in adults are scarce. Chapter 6 describes the results of studies of the prevalence
of symptoms and diagnoses of behaviour and borderline and antisocial personality disorders in 53 adults with ADHD, and the possible association with childhood sexual abuse.
Part IV focuses on the predictive validity of ADHD in adults, by studying the
effect of stimulant medication, the cornerstone of ADHD treatment in children.
Response rates of up to 75% have been reported for methylphenidate in children
and adults in the USA. We investigated the efficacy and safety of methylphenidate
in a randomized double-blind, placebo-controlled cross-over trial involving 45
adult outpatients with ADHD. In order to establish the response rate in psychiatric outpatients instead of in academic underachievers (Spencer et al., 1995), we
included as many patients as possible representative of those seen in daily clinical
practice (Chapter 7).
Pharmacogenetics is a new field of medical science, by which treatment outcome is predicted by linking response rates to gene polymorphisms. In children
with ADHD, pharmacogenetic studies have yielded unequivocal results regarding
the direction of the associations, with the DATI transporter gene being an important gene associated with treatment response. We performed the first pharmacogenetic study of adults with ADHD and analyzed the association between
response to methylphenidate and polymorphisms in the genes encoding the
dopamine transporter, SLC6A3 (DATI), the norepinephrine transporter, SLC6A2
(NET), and the dopamine receptor D4, DRD4 (Chapter 8).
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Functioning, comorbidity, and treatment of 141 adults
with attention-deficit/hyperactivity disorder (ADHD) at
a general psychiatric outpatient clinic

Kooij, J.J.S., Aeckerlin, L.P., Buitelaar, J.K.
Functioneren, comorbiditeit en behandeling van 141 volwassenen met
aandachtstekort-hyperactiviteitsstoornis (ADHD) op een algemene polikliniek
psychiatric. Nederlands Tijdschrift voor Geneeskunde 2001, 145 (31): 1498-1501.
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ABSTRACT
Objective: to describe the functioning, comorbidity, and treatment of adults with
attention-deficit/hyperactivity disorder (ADHD).
Design: Retrospective study.
Method: between 1 May 1995 and 1 January 1998, 141 patients aged 18-54
years were diagnosed with ADHD at the Delfland Psychiatric Outpatients' De
partment, Delft, the Netherlands. Data for these patients regarding functioning,
comorbidity, and response to treatment with Clonidine (η = 34) or
methylphenidate (n = 99) were collected from case histories, relatives, and school
reports.
Results: the most frequent complaints were mood swings, rage outbursts, sen
sation-seeking behaviour, sleeping disorders, anxiety, and depressive symptoms.
In 94% (n = 123) of the patients, a relative confirmed the childhood onset of
ADHD symptoms. The distribution of ADHD subtypes was comparable to that
in children. Psychiatric comorbidity was common. Methylphenidate was more ef
fective and better tolerated than Clonidine.
Conclusion: the ADHD subtypes, patterns of comorbidity, and effectiveness of
medication are comparable in children and adults with ADHD.
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Attention-deficit/hyperactivity disorder (ADHD) is one of the most common
psychiatric syndromes in children, with an estimated prevalence of 3% (Buitelaar
& Kooij, 2000). Follow-up studies of hyperactive children indicate that ADHD
persists into adulthood in at least 30% of affected children (Biederman et al.,
2000b; Weiss et al., 1985), which suggests that the prevalence of ADHD in adults
is about 1%. These findings are supported by family-genetic and psychopharmacological studies (Shekim et al., 1990; Biederman, Faraone, Knee, & Munir, 1990;
Faraone et al., 1999; Mattes JA, Boswell, & oliver, 1984; Spencer et al., 1995).
Despite this evidence, until recently there was little interest in ADHD in adult psychiatry, where problems of restlessness, poor concentration, and impulsivity are
considered relatively unspecific symptoms and are often attributed to other, nonADHD, psychiatric syndromes, such as mood and anxiety disorders and personality disorders. This has led to many adults with these or similar symptoms being
treated for a diagnosis other than ADHD. Moreover, many psychiatrists have
reservations about treating adults with ADHD with psychostimulants because of
concern about the abuse potential of these drugs and problems with addiction.
There is still little experience of these drugs in adults, although they are the firstchoice pharmacotherapy for children with ADHD.
We gathered information about patient background, mental disorders, and reaction to medication for a large group of patients who were not selected for psychiatric comorbidity, with the aim of gaining insight into the diagnosis and the
treatment of ADHD in adults.
METHOD
Data on 141 patients (18-54 years) attending the psychiatric outpatient clinic
GGZ Delfland in Delft were collected from patients and their relatives and partners. These patients all met the DSM-IV criteria for ADHD in the period from 1
May 1995 to 31 January 1998; information on patients who received another
diagnosis was not collected. The data gathered were used to establish the onset of
the symptoms in early youth, the severity of the symptoms, the severity of impairment, and the persistence of symptoms and impairment (American Psychiatric
Association, 1994; Kooij, Buitelaar, & Tilburg, 1999). The cut-off point for the
DSM-IV criteria for ADHD in children is 6 out of 9 symptoms of inattention
and/or 6 out of 9 characteristics of hyperactivity/impulsivity. Because symptoms
tend to decrease with age, for adults a conservative cut-off point of 5 out of 9
symptoms of inattention and/or 5 out of 9 characteristics of hyperactivity/impulsivity was used (Murphy et al., 1996b). The diagnosis was further supported by information from school reports regarding behaviour at primary school. The probability of a diagnosis of ADHD was classified, according to the supporting
information from various informants, as 'very likely', 'likely' or 'possible'. Each patient was classified on the basis of clinical evaluation as having a DSM-IV axis I
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(clinical disorders) or axis II (personality disorders) disorder. Data for the level of
education of the patients were compared with national data for 1998 (Centraal
Bureau voor de Statistiek, 1998).
RESULTS
Population: The population (n = 141) consisted of patients referred to GGZ
Delfland before and after a diagnosis of ADHD. The diagnosis 'ADHD' was 'very
likely' in 108 (77%) patients, ' likely' in 25 (17%), and 'possible' in 8 (6%). Twothirds of the patients (n = 95) were male. The average age was 33 years (range 1854). The level of education was comparable with that of the active working popu
lation, but the occupational level was lower (χ 2 = 22.1; ρ < 0.01), and often lower
than the level of education. Almost half of the patients (n = 64; 45%) were receiv
ing benefits: 37 (26%) sickness/incapacity, especially on psychiatric grounds, and
27 ( 19%) unemployment benefit. Eighty-six patients (61%) were in a relationship
and 63 (73%) of them had relationship problems.
In total, 127 (90%) patients had previously sought help for their problems
from other healthcare professionals. Because in most cases no clear diagnosis had
been established or because additional information was not available, we record
ed the patients' symptoms at the time of the investigation and in the past (Table
1). On average, patients had sought professional help for 12.5 years (range, 0 to 45
years). The parents of 66 (47%) patients had sought help in childhood, and 19 of
these patients (14%) had been diagnosed with 'ADHD' or 'minimal brain damage'
(MBD) in childhood.
Problems. The main reasons for consultation included 'everything goes wrong
in my life', failure to complete education, a chaotic lifestyle, anger outbursts, prob
lems at work, and conflicts with the partner. The most common psychiatric com
plaints apart from ADHD symptoms are shown in Table 1. Many of the com
plaints and symptoms present at the time of the investigation had existed in the
past.
Collateral information. The relatives of 123 patients were interviewed and 116
(94%) confirmed the existence of ADHD symptoms in the patient's childhood.
Information from primary school reports supported the diagnosis in 100 patients
(78%), for example 'easily distracted, could do better!'
ADHD types. ADHD, combined type, with both inattention problems and hyperactivity/impulsivity occurred in 116 (82%) patients in adulthood, but in only
87 (62%) patients in childhood. The subtype with inattention problems (also
called ADD) occurred in 16 (11%) patients in adulthood and in 27 patients
(19%) in childhood.
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Table i. Problems and symptoms of 141 adult patients (%) with attention-deficit/hyperactivity
disorder attending the psychiatric outpatient clinic of GGZ Delfland in Delft, 1995/98
Problems/ Symptoms

in youth

Mood swings

132 (94)

134 (95)

Anger outbursts

133 (94)

120 (85)

Sensation seeking

117 (83)

115 (82)

Sleep disorders

106 (75)

96 (68)

Depressive complaints

112 (79)

85 (60)

Anxiety

n o (78)

87 (62)

Physical aggression / vandalism/ theft

105 (75)

79 (56)

in ' 9 9 5 / 9 *

Financial problems / gambling

82 (58)

71 (50)

Hypersensitivity to noise

70 (50)

73 (5°)

Excessive use of alcohol

67 (48)

39 (28)

Compulsive symptoms

37 (26)

29 (21)

Use of cannabis

50 (36)

19 (M)

Use of other drugs

37 (26)

14 (10)

Psychiatric comorbidity. One hundred ten patients (78%) had another disorder beside ADHD, and 47 (33%) patients had two concomitant DSM-IV axis I
disorders. Mood disorders occurred most frequently (41%; n=58), including one
case of bipolar disorder, depressive episode, followed by anxiety disorders (25%,
n=36), including 15 patients with anxiety disorders not otherwise specified and 9
patients with obsessive-compulsive disorders. Drug abuse and dependency occurred in 48 patients (34%): alcohol abuse in 18 patients, cannabis abuse in 10 patients, cocaine abuse in 14 patients, other drug abuse in 7 patients, and multiple
drug abuse in 9 patients. Four patients also had Tourette's syndrome, two patients
Asperger's syndrome, and nine patients other disorders. If personality characteristics and disorders were combined, 56 (40%) patients had a DSM-IV axis II disorder: antisocial 24 (17%), borderline 16 (11%), dependent 8 (6%), and other 8
(6%).
Physical assessment and examination. Before treatment was started, all patients
were examined for heart symptoms, hypertension, or suspected epilepsy by the
clinician. Laboratory investigations revealed minor, non-clinically relevant, abnormalities.
Treatment. Treatment consisted of psycho-education about ADHD for patients
and relatives, medication, and counselling, to help patients to structure their daily life (Kooij et al., 1999). Clonidine, an a2-adrenergic agonist, was administered
first because there was little experience with methylphenidate, the first-choice
medication for children with ADHD, in adults. At that time, there were still worries about it being addictive. Comorbid anxiety and depressive disorders, personality disorders, or use of psychoactive drugs were not considered contraindica-
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lions for medication use. The only contraindications were those for the medica
tion used (Clonidine or methylphenidate) (Kooij et al., 1999). Severe anxiety and
mood disorders were treated first, and only when these disorders were under con
trol was medication for ADHD initiated. Alcohol and/or drug use had to be re
duced as much as possible prior to the start of medication (to 4 glasses of alcohol
or to 2 joints a week), to diminish the likelihood of adverse drug interactions.
Later on, alcohol/drug use was stopped completely. The effect of medication on
the symptoms of ADHD was registered with the Clinical Global Impression
(CGI) improvement scale (7-point scale from 'very much improved' to 'very
much worse'). Side effects, the time to first effect, the dosage, the duration of use,
the reasons for stopping, and the use of co-medication were recorded.
Table 2. Effects and side effects of Clonidine and methylphenidate in adult patients (%) with
attention-deficit/hyperactivity disorder treated at the psychiatric outpatient clinic ofGGZ
Delfland in Delft, 1995/98
Clonidine

Methylphenidate

(r>=34)

(η = 99)

effectiveness on CCI improvement scale
very much improved

1(3)

41 (41)

14 (41)

29 (3o)

slightly improved

7(21)

15 05)

unchanged

4(12)

9(9)

slightly worse

6(17)

4(4)

much worse

2(6)

1(1)

very much worse

0(0)

0(0)

side effects after 4 weeks

24 (70)

33 (33)

stopped medication

31 (91)

31 (31)

much improved

reason for stopping medication
insufficient effect
side effects

15

6

7

15

tolerance

9

0

other

0

5

unknown

0

5

CGI = clinical global impression

Clonidine. Clonidine, an a2-adrenergic agonist, affects hyperactivity and impulsivity, but not inattention problems (Lahey et al., 1994). In an open label trial, 34
of the adult patients were treated with Clonidine (2 μg/kg> twice daily); 15 patients
were taking another medication, which in half of the cases was an antidepressant.
The first effect of Clonidine occurred after 4-7 weeks, but the effect of treatment
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was evaluated after at least 7 weeks. On average, Clonidine was used for 6.5
months (range, 2 to 24 months). Side effects (especially sedation, hypertension,
and dry mouth) were reported by 29 patients (85%), and tolerance to Clonidine
developed in 9 patients after a few months (see Table 2). For these reasons, clonidine was discontinued and methylphenidate was initiated.
Methylphenidate. Ninety-nine patients were treated with methylphenidate, at a
dosage of 0.5 mg/kg/day the first week and 0.75 mg/kg/day the second week, in
three doses (8, 12, and 16 hours). The maximum dosage was 1 mg/kg/day
(Spencer et al., 1995). The average dosage was 55 mg/day (range, 10 to 100
mg/day). Forty-six patients used an additional medication (mostly antidepres
sants). The effect of methylphenidate was evaluated after at least 2 weeks of use;
on average, the drug was used for 6 months (range, 1 to 22 months). The most se
rious side effects were decreased appetite, sleeping problems, and agitation or pal
pitations (see Table 2). None of the patients treated with methylphenidate showed
signs of addiction or habituation.

DISCUSSION
We show that ADHD can be diagnosed in adults even if the diagnosis is missed in
childhood. Indeed, most of our patients had relevant signs and symptoms in
childhood. However, our findings are limited by the fact that all patients were as
sessed and treated by one psychiatrist and because this was a retrospective case
study without validated instruments. Although most patients had sought help
previously, only 14% had been diagnosed with 'ADHD' or 'MBD'. The distribu
tion of subtypes of ADHD was globally consistent with the distribution found in
clinical populations of children with ADHD (Lahey et al., 1994). Although the re
liability of a retrospective diagnosis on the basis of recalled information is open to
debate, recent studies support the reliability of self-rating questionnaires for
ADHD in adults (Barkley, 1997a; Murphy & Schachar, 2000). Four out of five
adult patients with ADHD had comorbid axis I disorders, which is consistent with
earlier findings of comorbidity in children and adults (Hechtman, Minde, Bouffard R, & Ochs, 1999; Biederman et al., 1993). Indeed, there is evidence that comorbid disorders persist into adulthood (Ferdinand et al., 1995). The existence of
comorbid axis II disorders is consistent with the personality disorders exhibited
by adults and by children in follow-up studies (Weiss et al., 1985; Biederman et
al., 1993).
Many of the subjects had problems in psychosocial functioning, as shown by
the relative over-representation of lower occupational levels and the reported dif
ficulties in family and partner relationships. Only 55% of the participants were
employed (normal, 64-67%) (1998). The effectiveness of Clonidine in this study
was comparable with that reported in controlled trials with children (Gunning,
1992). Consistent with results from the United States, we found that
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methylphenidate considerably improved the condition of 71% of the patients,
who were not selected in terms of psychiatric morbidity (see Table 2) (Spencer et
al., 1995; Barkley, 1977). This counters the criticism of the high response rates reported in controlled trials involving patients with ADHD who were selected in
terms of comorbidity (Kooij, Buitelaar, & Tilburg, 2000).
CONCLUSION
ADHD should be considered in adults who seek help for failure at work or in relationships, or who experience mood swings, anger outbursts or depressive complaints, even if these symptoms were not detected in childhood. Once the diagnosis is established, patients should be treated with methylphenidate, the medication
of choice for children. Appropriate diagnosis and treatment can break the pattern
of social and therapeutic failure. Validated research instruments for ADHD in
adults are being developed, which will facilitate retrospective diagnosis. We expect
that the current underdiagnosis of ADHD in children and adults will decrease as
a result of a greater knowledge and awareness of the persistence of ADHD symptoms and of the effectiveness of treatment.
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(ADHD) in adult patients. Manuscript accepted for publication.
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ABSTRACT
Objective: To study the correlation between information on symptoms of Attention-Deficit/Hyperactivity Disorder (ADHD) in adults, obtained with different
methods (rating scales and structured interview) and from different sources (patient, partner, and parents/siblings).
Method: Information was obtained from 120 adults with ADHD, their partners, and parents, using the Dutch versions of the DSM-IV based ADHD-Rating
Scale, the Conners Adult ADHD Rating Scales (CAARS), the Brown AttentionDeficit Disorder Scale (BADDS), and a structured diagnostic interview for retrospective diagnosis of ADHD in adults (DIS-L).
Results: Using the multitrait-multimethod approach of Campbell and Fiske,
the ADHD Rating Scale was the best instrument in terms of reliability, and convergent and divergent validity when focusing on the separate symptom factors as
defined in DSM-IV. This was followed by the CAARS and the DIS-L. When focusing on the overall measure of ADHD (Total scores of the instruments), the
CAARS and the BADDS performed best, followed by the ADHD Rating Scale and
the DIS-L. Using the advised cutoffs of the instruments, the BADDS and the
ADHD Rating Scale proved best in predicting the clinical diagnosis. The agreement between self-report and informant report was lower for the DSM-IV factors
in all instruments than for the other factors measured (r= .3 - .4 resp. r= .5 - .7).
Conclusion: Self-report rating scales can be used to assess ADHD symptoms in
clinical samples of adults. The DSM-IV factors, developed originally for children,
achieve lower patient-informant agreement than the other factors. Adults with
ADHD appear to be the best informants regarding their symptoms but tend to
underreport the severity of their symptoms. Informant report may be used to get
additional information on symptoms and impairment.
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INTRODUCTION
Attention-Deficit/Hyperactivity Disorder (ADHD) is being increasingly recog
nised in adult psychiatric patients and in patients being treated for substance
abuse disorders (Carpentier, Jong, Dijkstra, Verbrugge, & Krabbe, 2005; Stes,
2003; Kooij et al., 2004; Krause, Krause, & Trott, 1999; Wilens, Prince, Biederman,
Spencer, & Frances, 1995; Biederman et al., 1995; Murphy et al., 1996a; Kooij,
Aeckerlin, & Buitelaar, 2001 ). Indeed, ADHD is estimated to affect between up to
4.7% of the adult population in the USA and Europe (Murphy et al., 1996b;
Kessler et al., 2005b; Kooij et al., 2005). While parents and teachers are the main
source of information to establish the diagnosis of ADHD in children, this collat
eral information is not always available for adults. Recently, various self-report
questionnaires for ADHD symptoms in adults have become available, such as the
ADHD DSM-IV rating scale (DuPaul et al., 1998; Kooij et al., 2005), the Conners
Adult ADHD Rating Scale (CAARSKConners, Erhardt, & Sparrow, 1999), and the
Brown Attention-Deficit Disorder Scale (BADDS)(Brown, 1996). However, the
validity and accuracy of self-report information about symptoms of ADHD in
adults has been considered questionable because it depends on the recall of child
hood symptoms (Shaffer, 1994). Moreover, adolescents and adults with ADHD
generally have problems with self-reflection and self-evaluation, and this may well
lead to underreporting (Danckaerts et al., 1999; Denckla, 1991; Barkley, 1997b;
Barkley, 2000; Ratey, Hallowell, & Miller A.C., 1995). There is little information
available on the reliability of collateral information about ADHD symptoms in
adults. Research into reliability issues is further complicated by differences in
study samples (ADHD patients or non-clinical populations), time-frame (current
symptoms or childhood symptoms), and level of analysis (item or subscale).
More research is needed to compare self-report with collateral report versus in
vestigator-based clinical diagnosis.

REVIEW OF LITERATURE
INFORMANT AGREEMENT IN NON-CLINICAL AND CLINICAL SAMPLES

In clinical and epidemiological studies of children and adolescents, the agreement
between different informants, such as parents and teachers, is generally low
(r=.27-.34) (Achenbach, McConaughy, & Howell, 1987; Vaughn, Riccio, Hynd, &
Hall, 1997; Wolraich et al., 2004). This has been explained by the different per
spective or frame of reference of the informants (i.e. school or at home), and by
the effect of different environments on the child, which may cause true behav
ioural differences. Agreement between children and other informants is also low
(r=.22), due to child- as well as parent-related factors (Achenbach et al., 1987).
Parents are not very good in recognising internalising problems compared to ex
ternalising behaviour (Kolko & Kazdin, 1993). In fact, parent-adolescent disagree-
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ment has recently been shown to be a predictive factor of poor outcome (Ferdi
nand, Ende, & Verhulst, 2004). Thus informant disagreement does not necessarily
indicate that information from one or both informants is invalid, rather that it
may have additional value and should be regarded as useful clinical information.
In adults, self-informant rating concordance for DSM-IV ADHD symptoms
was measured in a clinical sample of 281 students with academic difficulties
(Zucker, Morris, Ingram, Morris, & Bakeman R., 2002). A subset of this sample
(34%) received a clinical diagnosis of ADHD. Moderate concordance was found
between self - informant ratings for current as well as childhood symptoms
(r=0.55-0.65, p<.01). Patients with ADHD disagreed more with their informants
regarding childhood and current symptoms than did the non-ADHD partici
pants. Adults with and without ADHD tended to underreport lifetime inattention
problems compared with informants, whereas patients with ADHD and inform
ants recognised hyperactive/impulsive behaviour in childhood equally well. This
is consistent with the literature in which adolescents and adults with ADHD com
pared to other clinical groups and normal controls, have been shown to be poor
reporters of their internal states such as inattention or impulsivity, but not of neg
ative social behaviour (Young, 2004; Smith, Pelham, Jr., Gnagy, Molina, & Evans,
2000; Barkley, Fischer & Edelbrock, 1990; Verhuist & Ende, 1991; Danckaerts et
al., 1999). The conclusion is that additional collateral information is needed to es
tablish the diagnosis in this group.
Using a DSM-IV behaviour checklist, the rating of ADHD symptoms by non
clinical adult subjects was compared with the rating by the subjects' parents and
partners (Murphy et al., 2000). There were strong correlations between subject
and parent ratings of ADHD symptoms in childhood (r=0.69-0.79; df=48,
p<.001), and between subject and partner ratings of current symptoms (r=0.590.70; df=98, p<.001). Subjects tended to rate themselves as having more or more
intense symptoms than did the informants; this difference was significant for
childhood symptoms. These findings are in accordance to those in a clinical sam
ple of 172 adults with ADHD compared to 30 controls. Agreement between par
ents and patients on childhood symptoms, and between partners and patients on
current symptoms was reasonably good (r=0.74 resp. r=0.64)(Murphy et al.,
1996a). These results suggest that non-clinical as well as clinical adults can give a
true account of their childhood and current behaviour.

CORRELATIONS BETWEEN CURRENT AND
CHILDHOOD SYMPTOMS
Retrospective ratings of childhood symptoms of ADHD and ratings of current
symptoms in 89 non-clinical adults were compared by (Murphy, 2003), showing
reasonable correlations between childhood and adult ratings (r=.56-.65, df=83, ρ
<.001 ), and indicating continuity of symptoms of ADHD across the lifespan. Also
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in another study contrasting the self-rating of DSM-IV ADHD symptoms in 14
adults who reported a previous ADHD diagnosis in childhood with normal con
trols, predictive power analysis showed that people who reported ADHD symp
toms were highly likely to have a prior ADHD diagnosis (O'Donnell, McCann, &
Pluth,2001).
The retrospective assessment of childhood symptoms of ADHD of ADHD
probands followed-up for 16 years, and non-ADHD subjects was compared (Mannuzza, Klein, Klein, Bessler, & Shrout, 2002). Seventy-eight percent of the
probands and 11 % of the comparison subjects were identified as having childhood
ADHD. The sensitivity (0.78) and specificity (0.89) of adult recall of symptoms of
childhood ADHD was good. Based on these data, for a (clinical) population with a
30% prevalence rate of ADHD, a positive Predictive Power (pPP) of 0.75 and a
negative Predictive Power (nPP) of 0.90 was calculated. In populations with a low
prevalence rate of ADHD, such as epidemiological samples, the pPP would drop to
0.27, with a nPP of 0.99, which might lead to an overestimation in adults of recall
of childhood ADHD. The authors therefore stressed the importance of obtaining
collateral information on childhood symptoms in population based studies.

ADHD VERSUS INTERNALISING DISORDERS
Three adult ADHD rating scales, the Adult Rating Scale (ARS)(Weyandt, Linterman, & Rice, 1995), the Symptom Inventory for ADHD (Barkley & Murphy, 1998),
and the Attention-Deficit Scales for Adults (ADSA)(Triolo & Murphy, 1996) were
administered to 82 patients undergoing diagnostic assessment of ADHD (McCann
& Roy-Byrne, 2004). After clinical assessment, 38 patients were diagnosed with
ADHD and 44 were diagnosed with disorders other than ADHD, mostly mood
disorders. While the reliability and sensitivity of the instruments were good, their
specificity was low, which led to a large number of false positive results. In particu
lar, patients with major depression were likely to have high scores on measures of
inattention using these instruments. The authors concluded that these self-report
measures, that measure current symptoms only, are very poor indicators of an
ADHD diagnosis. They are likely to produce an unacceptably high number of mis
diagnoses in a group of clinical patients thought to have ADHD. The same was
found in a study using the Brown Attention-Deficit Disorder Scales (BADDS) to
differentiate adults with ADHD (and comorbid disorders) from adults without
ADHD, but with anxiety and depression (Solanto, Etefia, & Marks, 2004).

CONCLUSIONS
It would appear that, on the basis of self-report information, ADHD patients can
be reliably distinguished from normal controls, but not necessarily from patients
with internalising disorders such as anxiety and depression.
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In children, patient-informant agreement is generally low for psychiatric disorders. In adults, the agreement on current symptoms of ADHD is higher between
non-clinical adults and informants than it is between patients with ADHD and
informants. Patients with ADHD tend to underreport symptoms, especially internalising behaviour such as inattention problems. The importance of investigating
lifetime symptoms (both current and childhood) of ADHD and of getting additional collateral information for clinical diagnosis is frequently stressed.
The current study was undertaken to establish the most reliable screening instrument for ADHD and to gain more insight into the place and importance of
informant report. We assessed symptoms of ADHD in 120 adult outpatients who
were referred for evaluation and treatment of ADHD. The self-reported ADHD
symptoms were compared to those reported by the partner, the parents, and the
investigator, using three different self-report measures and a structured interview.
We examined the reliability and convergent and divergent validity of the instruments. In addition, we examined the utility of self-report information to the prediction of a clinical diagnosis of ADHD.
METHOD
SUBJECTS

Subjects referred (self or physician) for assessment of ADHD to the outpatient
clinic of GGZ Delfland in Delft, or to Parnassia, psycho-medical centre in the
Hague, the Netherlands, were recruited. Subjects were included if a clinical diagnosis of adult ADHD with childhood onset was established. Psychiatric comorbidity was not an exclusion criterion. However, since after they had been diagnosed patients had participated in a medication study (Kooij et al., 2004) or in a
study investigating Event Related Potentials (ERP) (Bekker et al., 2006), the following exclusion criteria were used: presence of cardiac disease, high blood pressure, hyperthyroidism, diabetes mellitus, glaucoma, tics, and epilepsy; women
trying to get pregnant; presence of psychosis, mania or suicidality; use of corticosteroids and/or psychopharmacotherapeutics; current alcohol or drug abuse;
and a history of organic brain damage.
We included 120 outpatient adults and, where possible, their partners (N=100)
and parents (N=110). The mean age was 36.6 years (SD 10.3; range 18.7 - 57.2
years). Sixty-six patients (55%) were male. One hundred fifteen patients were diagnosed with ADHD combined type (95.8%), 2 with ADHD inattentive type, and
3 with ADHD hyperactive/impulsive type. The study was approved by the Medical Ethics Committee of the Reinier de Graaf Hospital in Delft. All subjects completed written informed consent before entering the study.
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MEASURES

The self-report instruments used were the DSM-IV based ADHD Rating Scale
(Kooij et al., 2004; Kooij et al., 2005), the Conners Adult ADHD Rating Scale, long
version (CAARS-LV)(Conners et al., 1999), and the Brown Attention-Deficit Dis
order Scale (BADDS)(Brown, 1996). The self-report instruments were completed
by patients, partners and parents, before diagnostic assessment took place. The in
vestigator completed the ADHD Rating Scale after collecting all relevant informa
tion. In addition, the structured interview DIS-IV, section L, was used to compare
patient and parent interviews for retrospective assessment of childhood symp
toms. The Dutch translations of CAARS-LV and the BADDS had been made by
two of the authors (SK and MB) and checked by back-translation into English by
two native speakers who were also experts on the topic (Prof. J.A. Sergeant and Dr.
S. Durston). The DIS-IV, section L was translated into Dutch by J.J.S. Kooij, A.M.
Boonstra, M.B. Hofstra, and M. ter Smitten and checked by back-translation by
J.A. Sergeant.

A D H D R A T I N G SCALE
The ADHD Rating Scale consists of the 18 DSM-IV items for ADHD (DuPaul et
al., 1998). In the Dutch version of the ADHD Rating Scale, five DSM-IV items
containing double statements were reformulated in two statements, so that the to
tal number of items was 23. In analyses on prevalence, the 23-item scores were re
calculated to the original 18 DSM-IV items. Inattention (IA) item 1 was reformu
lated into 'fail to give close attention to details in work' and 'make careless
mistakes in work'; LA item 4 was reformulated into 'difficulty following through
on instructions' and 'fail to finish activities or work'; HI item 1 was reformulated
into 'fidget with hands or feet' and 'squirm in seat'; HI item 3 was reformulated
into 'feel restless' and 'get bored quickly'; and HI item 4 was reformulated into
'difficulty to relax in leisure time' and 'holidays or leisure time in busy and noisy
environment'. The items were rated on a 4-point scale (0=rarely or never,
l=sometimes, 2= often, 3= very often) based on behaviour in the past 6 months.
A symptom was considered to be present if the answer given to the item was "of
ten" or "very often" (score 2 or 3). There were two factors: Inattention (9 items)
and Hyperactivity/Impulsivity (9 items). The ADHD Rating Scale has been used
in epidemiological and clinical research in adults in the United States and in the
Netherlands (Murphy et al., 1996b; Kooij et al., 2005; Kooij et al., 2004).

BADDS
The Brown Attention-Deficit Disorder Scales (BADDS) consists of a 40-item scale
for adolescents and adults that measures a range of symptoms beyond the 'inat-
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tention' criteria for Attention-Deficit/Hyperactivity Disorder, as formulated in
the DSM-IV (Brown, 1996). Hyperactivity and Impulsivity are not addressed in
this scale. The items are scored on a 4-point scale (0=never; l=once a week or less;
2=twice a week; 3= almost daily) and are grouped into five clusters: 1 (Organizing
and Activating to work), 2 (Sustaining Attention and Concentration), 3 (Sustain
ing Energy and Effort), 4 (Managing Affective Interference), and 5 (Utilizing
'Working Memory' and Accessing Recall). The BADDS has been studied in a clin
ical sample (n=142) and a non-clinical sample (n=143)(Brown, 1996). A Total
Score > 50 is considered clinical significant.

CAARS-LV
The Conner's Adult ADHD Rating Scales, Long Version for self-report and ob
server report (CAARS-S:L and CAARS-0:L) consists of 66 items that address
ADHD symptoms (Inattention, Hyperactivity, Impulsivity), Emotional Lability,
and Problems with Self-concept. The CAARS has been validated in a communitybased sample of 2000 non-clinical adults (Conners et al., 1999). Answers are
scored on a 4-point scale (0=not al all, never; l=just a little, once in a while; 2=
pretty much, often; 3= very much, very frequently). There are eight clusters: A
(Inattention/Memory problems), Β (Hyperactivity/Restlessness), C (Impulsivity/Emotional Lability), D (Problems with Self-concept), E (DSM-IV Inattentive
Symptoms), F (DSM-IV Hyperactive/Impulsive Symptoms), G (Total DSM-IV
ADHD Symptoms) and H (the ADHD index). The ADHD index (12 items) best
distinguishes ADHD adults from non-clinical adults. A T-score > 65 is considered
significant in clinical groups. Age- and sex-based norms for USA populations are
available.

DIS-IV, SECTION L
The Diagnostic Interview Schedule-IV, section L, is a full-structured interview de
signed to assess retrospectively the DSM-IV criteria for childhood ADHD in
adults (Robins, Cottier, Bucholz, & Compton, 1995). The DIS-L consists of 33
questions about symptoms, onset, duration, and impairment. Conform the DSMIV criteria for ADHD, two factors are distinguished: Inattention and Hyperactivity/Impulsivity. The diagnosis of ADHD can be made if 6 out of 9 criteria of either
symptom domain are present, if other criteria for onset, remission, duration and
impairment are met, and if most of the childhood symptoms of ADHD have per
sisted into adulthood. The DIS-L distinguishes three possible subtypes: ADHD,
predominantly inattentive type; ADHD, predominantly hyperactive/impulsive
type; and ADHD, combined type.
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DIAGNOSTIC ASSESSMENT
Diagnostic assessment consisted of an extensive semi-structured interview on
childhood onset and chronic persisting ADHD symptoms, associated features and
impairment, including comorbidity, medical and family history, schoolreports, and
collateral information from both parents and partners (Kooij, 2003). It is to be not
ed that the information of the ADHD Rating Scale, the CAARS-LV, and the BAADS
(all self-reported) and the DIS-L were not disclosed to the clinicians and were thus
not used in conferring the diagnoses. The diagnostic assessment of the total of 120
patients was performed by 3 experienced clinicians who collaborated on two differ
ent research projects (Kooij et al., 2004; Bekker et al., 2006). In each study, two of
them discussed the information together after making the diagnosis. No patient
entered the studies on whom no consensus was achieved. To qualify for a clinical
diagnosis of adult ADHD, subjects must have met 6 or more of the 9 DSM-IV cri
teria of inattention and/or Hyperactivity/Impulsivity in childhood and at least 5 of
the 9 criteria in adulthood, and experienced moderate to severe impairment attrib
uted to the ADHD symptoms. A cut-off point of 5 of 9 criteria was set for an adult
diagnosis of ADHD, based on follow-up data of children with ADHD and epi
demiological data using the same ADHD Rating Scale (Biederman et al., 2000b;
Murphy et al., 1996b; Kooij et al., 2005). All ADHD types were eligible.

STATISTICS
In order to establish the reliability and validity of a rating scale, several issues have
to be considered: besides the reliability or internal consistency, and the convergent
and divergent validity of the instrument (Campbell & Fiske, 1959), the character
istics of the sample and the base rate of the construct in the population have im
pact on these variables. Samples of non-clinical adults will have low symptom rat
ings and a low base rate of ADHD, leading to better convergent validity or
inter-rater agreement. Clinical samples with higher symptom ratings usually have
lower inter-rater agreement.
The internal consistency refers to the inner construct of the rating scale. Intraclass correlations were used to measure convergent and divergent validity. The
convergent validity measures the agreement between two measures that measure
the same construct, i.e. the agreement between different informants (multimethod) on the same factors (monotrait). The divergent validity is established
when unrelated constructs can be successfully discriminated, i.e. between different
factors (multitrait) within one informant (monomethod) or between different in
formants (multimethod). Internal consistency is good if Cronbach's alpha is about
.7 -.8. Convergent validity is good if Cronbach's alpha is between .6 and .7, and di
vergent validity is good if Cronbach's alpha is lower than that for the convergent
validity.
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The reliability and validity of the instruments were calculated using the multitrait-multimethod method (MTMM) of (Campbell et al., 1959). Reliability (in
ternal consistency) is expressed by Cronbach's alpha. Intra-class correlations were
calculated by adopting a two-way random effects model, using an absolute agree
ment definition. Missing values were estimated by expectation-maximization
(EM) (Little & Rubin, 1987). The mean scores of the various factors of all instru
ments measured by different informants were compared with MANOVA with re
peated measures (Stevens, 2002; Maxwell & Delaney, 2004).
A PROXSCAL analysis was used to compare the various instruments. PROXSCAL is a method within multidimensional scaling (MDS), in which insight is
gained into the underlying structure between constructs by providing a geometri
cal representation of these relations (Borg & Groenen, 1997). This was done by
taking the evaluation of the reliability, the convergent and the divergent validity of
the instruments to create adequate input. A table was generated in which every in
strument was crossed with the other regarding these variables. An instrument in
the row was given a 'Γ when it was valuated above the instrument in the column,
and a '0' was given when the instrument was devaluated from the instrument in
the column. Consequently each row was summed to create an ordinal rank for
every instrument. These ordinal ranks were used to create a preference table. A
preference is an indication of how an instrument is rated in relation to the other
instruments. This was done by counting how many times an instrument was cho
sen above another instrument. For example: the ADHD Rating Scale was chosen 3
times above the DIS-L, and 2 times above the CAARS. These preferences were
transformed to distances (dissimilarities) by SPSS PROXIMITIES. Distances give
an indication of equality/similarity, with low numbers meaning good, and large
numbers meaning low equality or similarity (compare to miles to describe the
distance between cities). Subsequently a non-linear multidimensional scaling was
used to create an one-dimensional space. The quality of the space or solution is
evaluated with stress measures. A stress of .20 is evaluated as poor, .10 as fair, .05
as good, .025 as excellent, and .000 as perfect.We first compared the DSM-IV fac
tors Inattention (IA) and Hyperactivity /Impulsivity (HI) of the ADHD Rating
Scale, the DIS-L and the CAARS (clusters E and F). The BADDS does not measure
any DSM-IV factor. Then we compared the Total scores of each instrument, i.e.
the Total scores of the ADHD Rating Scale, the DIS-L, the BADDS, and the Tscore of the ADHD-index (Cluster H) of the CAARS, as a measure for the whole
instrument.
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RESULTS
ADHD RATING SCALE

The reliability of most of the scales was good (Table 1, monotrait-monomethod,
in bold and italic) (Cronbach's alpha = .7-.8), but the reliability of the Inattention
scale was higher than that of the Hyperactivity/Impulsivity scale.
The convergent validity diagonal (monotrait-multimethod, in bold) of the dif
ferent constructs was rather low for patient-partner (IA, r= .386 ; HI, r= .423) and
patient-investigator (IA, r= .348; HI, r=.440) comparisons. The highest agree
ment was for the Hyperactivity/Impulsivity scale for both patient-partner and pa
tient-investigator comparisons. Partner and investigator ratings had comparable
correlations with patient ratings.
The divergent validity (multitrait-monomethod, in italic) was not too high (r=
.393, .327 and .161). On the whole, the ADHD Rating Scale had a reasonable va
lidity, although the convergent validity was too low in comparison with the diver
gent validity.
Table ι

Multitrait-multimethod matrix of the ADHD Rating Scale (N = 120) for current symptoms
Patient
IA

Patient

Partner

Investigato/

Investigator

Partner
HI

IA

HI

IA

IA

.858

HI

•393

.812

IA

.386

.164

.882

HI

.024

•423

•327

IA

.348

.047

.238

.007

•797

HI

•157

-440

.028

.242

.161

HI

.832

.761

IA Inattention items
HI Hyperactivity / Impulsivity items
The diagonal printed m bold-italic reflects the reliability (internal consistency, 1 e
Cronbach's alpha). The bold diagonal reflects the convergent validity (expres >ed m intra class
correlation coefficients). The cells m italic reflect the divergent validity (multi trait monomethod,
expressed m mtraclass correlation coefficients)

BADDS
The reliability of the instrument (monotrait-monomethod, printed in bold and
italic) was reasonable (r= .685-.809), see Table 2. An exception was the reliability
of Cluster 5 (Utilizing Working Memory and Accessing Recall) measured by the
partner (r = .685), which was rather low.
The convergent validity of the instrument (monotrait-multimethod, in bold)
was low (r=.497 - .729), indicating a modest agreement between patient and part
ner in the measurement of the five clusters of the BADDS. The strongest agree-
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ment was on Cluster 1 (Organising and Activating to Work) and Cluster 2 (Sustaining Attention and Concentration). The weak convergent validity was more
apparent when the divergent validity was considered. Most of the values of the
multitrait-monomethod blocks (in italic) were higher than the values of the convergent validity diagonal (in bold). Especially the values of Cluster 3 (Sustaining
Energy and Effort) and Cluster 1 (Organising and Activating to Work) scored by
the patient (r = .621), and of the same Clusters, scored by the partner (r = .671),
were rather high. The same applied to the remaining values. On the whole, there
was not a clear distinction between the five factors of the BADDS.
Tabel 2 Multitrait-multimethod matrix of the BADDS (N=i2o)
Patient

Partner

Cluster
7

2

3

Cluster
4

5

7

2

3

4

5

7«/

Patient

Partner

Cluster

Cluster

636

793

62I

462

.766

285

227

.293

.769

251

233

•434

.221

•7M

637

394

•497

.192

•197

.718

374

•729

.292

.194

.166

.611

.809

376

263

•594

.205

•SM

.671

•593

.782

124

111

•545

079

.280

JO

•4M

.720

160

099

•497

.788

.308

•379

.224

•157
.187

•073

.685

Cluster 1 Organising and Activatm ; to Work
Cluster 2 Sustaining Attent on and Concentration
Cluster 3 Sustaining Energ; and Elifort
Cluster 4 Managing Affecti ie Inter) erence
Clusters Utilising'Working Memo 7 ' and Accessing Recall
See Table ) for further expia nation

CAARS
Cluster G was omitted, because this Cluster is a composite value of the Clusters E
and F, and would result in a low divergent validity. The reliability (monotraitmonomethod, in bold and italic, see Table 3) was very good, with most values
above .80. There was a relatively low internal consistency for Cluster F (DSM-IV
Hyperactivity and Impulsivity) scored by the patient (r — .773), Cluster H
(ADHD Index, combination of important symptoms) scored by the patient (r =
.768), Cluster F (DSM-IV Hyperactivity and Impulsivity) scored by the partner (r
= .790), and Cluster H (ADHD Index, combination of important symptoms)
scored by the partner (r = .740).
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The convergent validity (monotrait-multimethod, bold) was rather low
(r=.439 -.609), and this was especially the case for Cluster E (DSM-IV Inatten
tion) scored by the partner and the patient (r = .439). The highest agreement was
for Cluster D (Problems with Self-concept) and C (Impulsivity/Emotional Labili
ty). The somewhat problematic convergent validity became more distinct when
the divergent validity was considered. Several of the values of the multitraitmonomethod blocks (printed in italic) were higher than the values of the conver
gent validity. For example, the intra-class correlation between Cluster F (DSM-IV
Hyperactivity and Impulsivity) and Cluster Β (Hyperactivity/Restlessness) scored
by the patient (r = .502), between Cluster Η (ADHD Index) and Cluster C (Im
pulsivity /Emotional Lability) scored by the patient (r = .678), and between of
Cluster F (DSM-IV Hyperactivity/Impulsivity) and Cluster Β (Hyperactivity/
ResÜessness) scored by the partner (r = .593) were high. The correlations between
Cluster D (Problems with Self-concept) and Cluster Β (Hyperactivity/Restless
ness), both scored by the patient (r = .039), between Cluster F (DSM-IV Hyperac
tivity/Impulsivity) and Cluster D (Problems with Self-concept), scored by the pa
tient (r = .087), and between Cluster F (DSM-IV Hyperactivity/Impulsivity) and
Cluster D (Problems with Self-concept), scored by the partner (r = .087), were
very low. These low correlations were more obvious when the multitrait-multimethod blocks were considered. Some of these values were even higher than the
values of the multitrait-monomethod blocks. Moreover, the correlations between
some of the clusters scored by the partner and the patient were even negative. Be
cause of theoretical considerations, positive correlations are more appropriate.
On the whole, there was not a clear distinction between the underlying factors of
the CAARS.
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Table 3 Multitrait-multimethod matrix of the CAARS (N=i2o)
Partner

Patien
Cluster

A

β

C

D

Cluster
£

F

H

A

S

C

D

E

F

H

A .860

Patient

Partner

Cluster

Cluster

Β

331

«H

C

371

421 •9*

D

109

039

Φ

£

626

270

364 16S

«y

F

256

J02

446

493 •773

H

637

J05

678 178

-«79

o«7

468 370 .76«

A •519

029 202 016

Β

007

•509 176 -064 052

C

074

275 .592

D

077

020 075 .609

£

322

011

012

F

-025 256

185 -124

H

284

197

262 405

025

085

305

075

242

M

359 101

'56

'31

247

321

J65 3,6

«99

080

029

096

094

053

093

.sa

•439

'74

161

ys

203

309

170

000

479 073

10«

593

321

0Î7

283

304

57*

410

630 184

452

«P

.82t
267 .790
510

3'7

740

Cluster A Inattention/Memory problems
Cluster Β Hyperactivity/Restlessness
Cluster C Impulsivity/Emotional Lability
Cluster D Problems with Self-concept
Cluster E DSM-IV Inattentive Symptoms
Cluster F DSM IV Hyperactive/Impulsive Symptoms
Cluster H ADHD-index
See Table 1 for furti·er explanation

DIS-L
The DIS-L was scored by the investigator in an interview with the patient and the
parents concerning ADHD symptoms in childhood (see Table 4).The reliability of
the factor Inattention, using information provided by the patient (r = .759) was
reasonable, and that of the other items was good.
The convergent validity (monotrait-multimethod, printed in bold), that is the
agreement between patients and parents regarding Inattention and Hyperactivity/Impulsivity in childhood, was low (IA r= .314; HI r= .431). The poor convergent validity became more obvious when the values of the divergent validity were
considered. The values of the multitrait-monomethod cells (printed in italic)
were higher than the values of the convergent validity diagonal and were rather
high. Thus the DIS-L distinguished poorly between the two factors Inattention
and Hyperactivity/Impulsivity.
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Table 4 Multitrait-multimethod matrix of the DIS-L (N = 120) concerning ADHD symptoms in
childhood
Patient
IA
Patient

Parents

Parents

HI

IA

IA

•759

HI

.634

IA

•314

101

.865

HI

.265

•431

.631

HI

.807

.821

IA Inattention items
HI Hyperactivity / Impulsivity items
See Table 1 for further explanation

C O M P A R I S O N OF I N S T R U M E N T S
The ADHD Rating scale and the DIS-L measure the same construct of ADHD including the same DSM-IV factors Inattention (IA) and Hyperactivity/Impulsivity
(HI). Using the CAARS, the clusters E and F measure the DSM-IV factors Inattention and Hyperactivity/Impulsivity. The BADDS does not use any of the DSMIV factors. To enable an appropriate comparison of the DSM-IV factors between
the instruments, only the ADHD Rating Scale, the DIS-L and clusters E and F of
the CAARS were used.
When examining the DSM-IV factors, the ADHD Rating Scale had the highest
reliability, followed by the DIS-L and the CAARS. The convergent validity of the
CAARS was higher than the convergent validity of the DIS-L and the ADHD Rating Scale. The DIS-L performed worst. The divergent validity of the DIS-L was far
from good. The ADHD Rating Scale and the CAARS performed similarly regarding divergent validity. It should be mentioned that these relations may not be significant; they just give an impression of the instrument at face value (Tables 1-4).
Almost all intra-class correlations between the DSM-IV factors of all three instruments are very small (Table 5). Only DIS-L (patient - IA) with DIS-L (patient HI), DIS-L (partner - IA) with DIS-L (partner - HI), CAARS (patient - IA) with
CAARS (patient - HI), CAARS (patient - HI) with CAARS (partner - HI) show
reasonable agreement.
Comparison of the psychometric properties of the DSM-IV factors of the three
instruments by multidimensional scaling indicated that the ADHD Rating Scale
(ADHD-RS) was the best instrument, followed by the CAARS and the DIS-L. The
stress indicated a perfect and reliable solution (Stress-I — .000; Stress-II = .000;
S-Stress = .000) (Figure 1).
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Table 5 Multitrait-multimethod matrix of the DSM-IV factors of the instruments (N = 120)
ADHD-RS
Patient
IA
ADHD-RS

Patient

IA
HI

Partner

DIS-L

Patient

Parents

CAARS

Patient

Partner

HI

CAARS

DIS-L

Partner

Patient

Parents

Patient

Partner

IA

IA

IA

IA

IA

HI

HI

HI

HI

HI

.858
3 9 0 .812

IA

386 .164

.882

HI

. 0 2 4 •423

•327

.832

IA

•341 .291

128

199

•759

HI

.152

014

395

634

on

-105

3M

101 .865

- . 0 4 9 101

.265

•431 .631

.821

.012

061

•027 .028

.005

.815

.028 .067

069

.093

027

039

493

•773

0 4 7 •037

014

001

- . 0 0 9 •439

174

133

-.017

•393

IA

211

HI

107

153

IA

120

057

.085

061

HI

.071 .112

IA

•073 . 0 2 9

153

HI

-.017 .118

0 6 8 •175

066

.807

060

.000

.821

4 7 9 .267

.790

The diago nal printed in bold reflects the reliability ( nterna cons stency 1 e Cronbacl 's alpha).
The other cells reflect the convergent validity (expressed in mtra-class correlation eoe fficien ts)

Object points
Common Space

0.0

0.2

Dimension 1
Figure 1 Multidimensional scaling of the DSM-IV factors of the ADHD Rating Scale, the CAARS
and the DIS-L.
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Comparing the psychometric properties of the instruments using the Total
scores or recommended overall measures of ADHD of the instruments, the relia
bilities of all the instruments were high, but the reliabilities of the CAARS and the
BADDS were very high (Table 6). However, these instruments include a large set
of items and a higher Cronbach's Alpha was to be expected. The divergent validi
ty was not applicable using the Total scores, as only one factor was included.
When considering the convergent validity of the Total scores, it is striking that
most of the intra-class correlations were very small. Even when measuring the
same construct there was little agreement between most of the instruments. Only
the CAARS (patient) with the BADDS (patient), and the CAARS (partner) with
the BADDS (partner) show reasonable agreement. Comparison of the Total
scores of the four instruments by multidimensional scaling indicated that the
CAARS and the BADDS were the best instruments, followed by the ADHD Rating
Scale and the DIS-L. The BADDS and the CAARS performed similar. The stress
indicated a perfect and reliable solution (Stress-I = .000; Stress-II = .000; S-Stress
= .000) (Figure 2).
Table 6 Multitrait-multimethod matrix of the Total score of all instruments (N = 120)

ADHD-RS Patient

DIS-L

BADDS

CAARS

ADHD-RS

DIS-L

Patient Partner

Patient Parent

BADDS
Patient

CAARS

Partner Patient Partner

.883

Partner •353

.885

Patient

•375

.240

.816

Parent

174

-.016

•337

Patient

.024

.012

.011

.006

.919

Partner .014

.025

.006

- OO4

.550

Patient

.015

.006

.009

.005

•565

324

-947

Partner . 0 0 9

.016

.008

.OOO

•359

•577

509

.877

•915

-945

The diagonal printed in bold reflects the re lability (internal consistency, ι e Cronbach's alpha),
The other cells reflect the convergent valid ty (expressed m mtra-class correlation coefficients)
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Object points
Common Space

ADHD-RS

ο

—ι
•0,6

Ο

DISL

BADDS, CAARS

1
-0,3

1
ο
Dimension ι

1
o,3

1
o,6

0

1Q9

Figure 2 Multidimensional scaling of the Total scores of the ADHD Rating scale, the BADDS, the
CAARS and the DIS-L.

DIFFERENCES IN MEANS COMPARING DIFFERENT
INFORMANTS AND INSTRUENTS
Table 7 provides means, standard deviations, and other statistics of the factors of
all instruments, analysed by repeated measures. With the ADHD Rating Scale, pa
tients and partners had similar scores (contrast estimate = .535; F, , 19 = 4.500; ρ =
.036), but the mean scores of the patients were higher. The investigator scored
Inattention and Hyperactivity/Impulsivity higher than did the patients and the
partners. With the structured interview DIS-L, the patients reported consistently
and significantly higher mean values for Inattention and Hyperactivity/Impulsiv
ity in childhood than did their parents. With the CAARS, the mean scores of the
patients on the Clusters Β (Hyperactivity/Restlessness), E (DSM-IV Inattentive
Symptoms), F (DSM-IV Hyperactive-Impulsive Symptoms) and H (ADHD In
dex) were significantly higher than those of the partners. Generally, patients as
sessed their functioning as being more compromised than did partners, although
the differences were small. Patients and partners agreed most on Clusters A (Inat
tention/Memory Problems), C (Impulsivity/Emotional Lability) and D (Prob
lems with Self-Concept). With the BADDS, the mean scores of the patients on
Cluster 2 (Sustaining Attention and Concentration) and Cluster 5 (Utilizing
'Working Memory' and Accessing Recall) were significantly higher than those of
their partners. Patients assessed their functioning as more being compromised
than did their partners. Patients and partners however agreed on the mean scores
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for the Clusters 1 (Organizing and Activating to work), 3 (Sustaining Energy and
Effort) and 4 (Managing Affective Interference).
P R E D I C T I O N OF CLINICAL D I A G N O S I S U S I N G
SELF-REPORT
The utility of symptoms was defined by how well the three self-report instruments predicted the clinical diagnosis. A T-score > 65 on the ADHD index (Cluster H) of the CAARS, a Total score > 50 on the BADDS, and a cut-off score of 4 or
more current inattention and/or hyperactive/impulsive criteria on the ADHS Rating Scale were considered clinically significant (Conners et al., 1999; Brown, 1996;
Kooij et al., 2005). Regarding the prediction of clinical diagnosis using the recommended cutoff's of the instruments, there is obviously an inherent problem with
studying the cutoff scores on selfreported rating scales for ADHD, that best classify patients as ADHD given that patients will probably be assigned to the ADHD
group after diagnostic assessment, mostly based on the same DSM-IV criteria.
The number of 6 of 9 symptoms for diagnosis is most likely to emerge as the one
most accurate for classifying patients as ADHD on the rating scales that use those
same symptoms. Deviations from this threshold on the rating scale are thus likely
to have decreasing accuracy of classification, but this would be expected given the
use of the DSM criteria to create the ADHD group initially.
The diagnosis of ADHD could be predicted reasonably well by using only selfreported current symptoms on the ADHD Rating Scale and a cut-off score of 6 IA
and/or HI criteria: 104 of 120 patients were correctly diagnosed (86.6%) and 16
patients were not (13.3%). Using a cut-off score of 5 current criteria, 111 patients
were correctly diagnosed (92.5%) and 9 were not (7.5%). Using a cut-off score of
4 current criteria, 113 patients were correctly diagnosed (94.1%) and 7 were not
(5.8%). Using a cut-off score of 6 childhood criteria of IA and/or HI on the
ADHD Rating Scale and a cut-off of 4,5 or 6 criteria of current criteria, the clinical diagnosis was correctly predicted in 79.7 to 90.6% of the patients (see Table 8).
Childhood and adult data were available for 64 patients. Lower cut-off scores for
current symptoms resulted in higher percentages of correct diagnoses.
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Table 7 Differences in means between factor scores of patient and informants using different
instruments (N = 120).
ADHD-Rating

Mean

Wilk's

(SD)

Scalei

Eta-

Lambda

F (2,118)

Ρ

squared

•590

Factor
Patient

Partner

IA

6.48 (2.52)

5-94 (2-49)

8.17(1.34)

.410

84.786

.ooo

HI

6.21 (2.25)

509(2.28)

742(1-42)

•412

84.286

000

DIS-H

Mean

Investigator

(SD)

Wilk's

Factor
Patient

588
Eta-

Lambda

F (1,119)

Ρ

squared

Parent

IA

6 0 5 (2.79)

5.01 (3.26)

.918

10.593

.OOI

.082

HI

5-25 (2.93)

4-37 (3-05)

.926

9.456

.003

•074

CAARS ff

Mean

F(W9)

Ρ

squared

548

(SD)

Eta-

Wilk's

Cluster

Lambda
Patient

Partner

A

23.16(725)

22.68 (7 13)

•995

.460

.005

Β

22.11 (7.O2)

18.22 (7.25)

-736

42.703

.ooo

.264

C

21.27(7.52)

21.29(788)

1.000

.001

•974

.000

D

" • 3 6 (7-77)

10.40 (4.20)

•943

7.189

.008

•057

ε

18 17 (5-21)

1 6 7 4 (5-19)

•935

8.251

.005

.065

F

1 7 0 0 (4.82)

1 4 1 9 ( 5 30)

744

41.023

000

256

H

23.31 (5.88)

2 0 . 7 0 (5 6 4 )

830

24 4 4 4

000

•170

BADDS SM

Mean

F (1,119)

Ρ

squared

(SD)

Wilk's

Cluster

Lambda
Patient

Eta-

Partner

1

18.05 (5 4 7 )

1 7 0 4 (5.04)

•950

6.256

.014

.050

2

1926(5.03)

16.54(538)

.788

31.922

ooo

.212

3

15.11 (5.72)

14 4 3 ( 5 75)

.983

2055

•154

•017

4

11.70(4.75)

11.58 (4.26)

•999

•097

•756

.001

5

"•39 (398)

10.18 (3.76)

•912

11.452

.001

.088

1 Overall alpha = 025 Contrast testing within traits: overall alpha - .017 (multiple comparisons)
Normality examinations overall ilpha - 00127
SS Overall alpha = 00639 because of 7 multiple comparisons Normality examinations sverai! alpha» 0032
SSS Overall alpha- .0102 because of 5 multiple comparisons . Normality examination s overall alpha00512
See Tables 1-4 fo explanation of the different factors.

Using a T-score > 65 on the ADHD index (Cluster H) of the CAARS, 39 of 64 pa
tients (60.9%) were correcdy diagnosed and 25 patients were not (39.1%). Using
a Total score > 50 on the BADDS, 54 patients (84.4%) were correctly diagnosed
and 10 patients were not (15.6%).
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Table 8 Cut-off self-reported
Clinical
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ADHD criteria using the ADHD Rating Scale and prediction of

Diagnosis

All cases (N=i2o)
Cut off current

Cut off child

ADHD diagnosis Ν (%)

No ADHD diagnosis Ν (%)

4

113 (94·ΐ)

7 (5-8)

5

m (92.5)

9 (7-5)

6

104 (86.6)

16 (13-3)

Casesforwhom childhood and current data were available (N-64)
Cut off current

Cut off child

ADHD diagnosis Ν (%)

No ADHD diagnosis Ν <%)

4

6

58 (geo)

6 (9-4)

5

6

54 (84-4)

i o (15.6)

6

6

5i (79-7)

13 (20-3)

DISCUSSION
Almost all patients were diagnosed with ADHD, combined type. The high per
centage of combined type is in accordance to the prevalence of this type in a
Dutch epidemiological study in adults, but differs from American epidemiologi
cal and clinical samples where more inattentive type is found (Kooij et al., 2005).
Another explanation may be that our slightly lower cutoff of five of nine DSM-IV
criteria for clinical diagnosis, may have increased the number of combined type
diagnoses in this population. Finally, patients with combined type may experience
more problems leading to referral due to both inattentive and hyperactive/impul
sive symptoms of ADHD.
All instruments measure ADHD-related symptoms. In particular, the CAARS,
the DIS-L, and the ADHD Rating Scale measure the same DSM-IV factors of
ADHD. The CAARS adds other factors as well, whereas the BADDS does not
measure the DSM-IV factor Inattention, but a range of symptoms beyond the
Inattention criteria formulated in the DSM-IV; it does not address the Hyperactivity/Impulsivity domain. Comparison of the DSM-IV factors of the various in
struments indicated that the ADHD Rating Scale was the best instrument, fol
lowed by the CAARS and the DIS-L. Comparison of the Total scores or overall
measures of ADHD of the instruments pointed to the CAARS and the BADDS as
the best instruments. It may be concluded that depending on the focus of meas
urement, different instruments may be applicable.

AGREEMENT BETWEEN INFORMANTS
The agreement between patients and informants was generally low for the three
self-report instruments and the structured interview for adult ADHD. This is in
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accordance with the literature on children and adolescents with ADHD. It was
striking that the agreement between patients and informants was lower (r= .3 - .4)
for the DSM-IV factors Inattention (IA) and Hyperactivity/Impulsivity (HI), compared to the other factors of both CAARS and BADDS (r= .5 - .7) (Tables 1 - 4).
This may point to the difficulties generated by using the DSM-IV criteria, originally developed for children aged 4-16 years, in adult patients and their informants.
The wording of these criteria was tailored to get information from parents and
teachers about the behaviour of children. We now use the same wording to ask
adult patients to reflect about their own behaviour, both currently and several
decades ago. The low informant agreement on DSM-IV factors may reflect some of
these issues, the agreement using other ADHD related factors being higher.
With the DIS-L, the greatest agreement between patient and parent was for the
more outward manifestations of Hyperactivity/Impulsivity in childhood. According to the literature on informant agreement in childhood ADHD, parents underestimate symptoms of ADHD in their children compared to teachers (Ford,
Goodman, & Meltzer, 2003). Although ADHD is a stable trait that is recognised
by different informants in different settings, the informant perspective is important. Evidence from this study and the available literature shows that informant
agreement may depend on several factors outside the construct or instrument itself. For example, informant-patient agreement was higher for non-clinical samples than for clinical samples, with correlation coefficients of 0.2 - 0.7 in clinical
samples (Young, 2004; Conners et al., 1999; Zucker et al., 2002) and 0.5 - 0.7 in
non-clinical samples (Murphy et al., 2000; Murphy, 2003). This may in part be explained by the lower base rate of a disorder in a non-clinical population. It does
not necessarily mean that patient or informant report in clinical samples is less reliable or untrue. As has been discussed in the literature, there are reasons to believe that rater-specific variance is important (Nadder, Silberg, Rutter, Maes, &
Eaves, 2001). Moreover, informant disagreement in adolescents has been shown
to be a separate predictive factor of poor outcome (Ferdinand et al., 2004). Several factors may influence informant report, such as conflicts over the behaviour of
the patient, less communication between partners due to conflicts, bias due to patients tending to choose partners that are more like themselves, etc. Moreover, informant report on patients may be impaired by the impact of the disorder on the
informant and the relationship. Further studies are needed to disentangle the influence of the disorder, the instrument, the informant, and their interactions on
symptom ratings of ADHD in different populations.
Irrespective of the instrument used, the more outward manifestations of the
disorder appeared to be recognised best by informants, and possibly also better
remembered by parents after a long time. This is also in accordance to the literature in children and adolescents, where parents recognize externalising behaviour
better than internalising problems (Verhuist et al., 1991; Kolko et al., 1993).
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DO PATIENTS UNDERREPORT THEIR SYMPTOMS?
Patients underreported Inattention and Hyperactive / Impulsive symptoms on
the ADHD Rating Scale compared with the scores of the investigator. This is in ac
cordance with other studies of adolescents and adults with ADHD (Zucker et al.,
2002; Young, 2004; Smith et al, 2000). With the other instruments, the patients
had higher mean scores than their partners. So if patients underreport the severi
ty of their symptoms, partners do so even more.
P R E D I C T I O N OF C L I N I C A L D I A G N O S I S U S I N G
D I F F E R E N T RATING SCALES
There were striking differences in how well the different rating scales predicted
the clinical diagnosis in this sample of adults diagnosed with ADHD when the
recommended T-scores or factor scores of each instrument were used. The
CAARS had the highest number of missed diagnoses (39.1%). The ADHD Rating
Scale (9.4 - 20.3%, depending on cut-off of 4, 5, or 6 current symptoms) and the
BADDS (15.6%) had a better performance in predicting the clinical diagnosis. In
other studies with the CAARS, the false-negative rate was 13-29% in clinical sam
ples and the false-positive rate was 15-25% in non-clinical samples (Conners et
al., 1999). It is possible that this high rate of false-negative results with the CAARS
is caused by cultural differences. In epidemiological samples of adolescents in the
USA and the Netherlands, American adolescents reported more problems on the
Youth Self-Report questionnaire than did Dutch adolescents (Verhulst, Achenbach, Ferdinand, & Kasius, 1993). If these findings with the CAARS are replicated
in other non-USA populations, the appropriateness of using USA-based norms
for European populations should be studied. However, this does not explain why
this phenomenon did not occur with the BADDS.

STRENGTHS A N D LIMITATIONS
The strength of this study lies in the comparison of three different self-report in
struments and a structured interview, all of which are currently used in the clini
cal assessment for adult ADHD, in the same sample. This may at the same time be
a limitation as it may have restricted the range of scores and thereby the relation
ships between the sources and the measures. The results of this study may there
fore not be applicable to other populations.
Another limitation is that we could not estimate sensitivity and specificity of
the selfreport instruments due to lack of appropriate scores from normal con
trols. The normal controls used in this study were included to compare outcomes
on neuropsychological measures with adults with ADHD (Boonstra, Kooij, Oost
erlaan, Sergeant, & Buitelaar, 2006a), and were selected for not having ADHD.
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Therefore their scores on the selfreport instruments could not be used to compare
with the adult ADHD sample.
CLINICAL IMPLICATIONS
All three self-report instruments can be used as a screening instrument for adult
ADHD. On the basis of the psychometric properties of the instruments, comparing the DSM-IV factors, the ADHD Rating Scale appears the most reliable and
complete instrument that also adequately predicts clinical diagnosis. Comparing
the Total scores, the CAARS and the BADDS perform best, the BADDS predicting
clinical diagnosis better than the CAARS.
In this study, the adult patient with ADHD was the best informant about
symptoms of ADHD. This has important consequences for clinical practice, because the validity of self-report information from adults has been considered
questionable because of possible recall bias and underreporting of symptoms. Although patients appear to underreport symptoms and therefore the severity of
ADHD, they provide better information than do informants. Therefore, in case of
disagreement, informant report should not be used to reject or question the diagnosis, but to obtain additional information on symptoms and impairment. As informant disagreement has been shown to be a separate predictive factor for poor
outcome in adolescents (Ferdinand et al., 2004), the investigator can use informant disagreement as a tool to find out which risk factors for adverse outcome may
be involved.
Future research should focus on the differences in agreement between DSM-IV
factors and other factors that measure ADHD, and on the relevance of rater-specific variance when comparing self-report with informant report. The sensitivity
and specificity of instrumentsshould be investigated further in clinical and nonclinical populations.
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ABSTRACT
Background: Follow-up studies of childhood ADHD have shown persistence of
the disorder into adulthood, but no epidemiological data are yet available.
Method: ADHD-DSM-IV symptoms were obtained by self-report in an adult
population-based sample of 1813 adults (aged 18 to 75 years), that was drawn
from an automated general practitioner system used in Nijmegen, the Nether
lands. The structure of ADHD symptoms was analyzed by means of confirmatory
factor analyses. Other data used in this report are the General Health Question
naire (GHQ-28), information about the presence of 3 core symptoms of ADHD
in childhood, and about current psychosocial impairment.
Results: The 3-factor model that allowed for crossloadings provided the best fit
in the entire sample. This result was replicated across gender and age subsamples.
Inattentive and hyperactivity symptom scores were significantly associated with
measures of impairment, even after controlling for the GHQ-28. Subjects with 4
or more inattentive or hyperactive/impulsive symptoms were significantly more
impaired than subjects with 2, 1 and 0 symptoms. The prevalence of ADHD in
adults was 1.0% (95% CI 0.6-1.6) and 2.5% (1.9-3.4) using a cutoff of 6 and 4
current symptoms respectively, and requiring the presence of all 3 core symptoms
in childhood.
Conclusions: These results support the internal and external validity of ADHD
in adults between 18 and 75 years. ADHD is not merely a childpsychiatric disor
der that persists into young adulthood, but an important and unique manifesta
tion of psychopathology across the life span.
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INTRODUCTION
Attention-Deficit/Hyperactivity Disorder (ADHD) is increasingly recognized as a
diagnostic entity in adult psychiatric services. Follow-up studies of clinic-referred
samples of children with ADHD indicate that the disorder persists into adulthood
in 10% to 60% of the cases (Weiss et al., 1985; Mannuzza et al., 1993). The considerable variation in level of persistence across studies likely reflects different definitions of remission from ADHD over time and symptom type (Biederman et al.,
2000b). There is further converging evidence that ADHD in adults can be reliably
diagnosed (Murphy, 1996), and shows similar patterns as ADHD in children of
psychiatric comorbidity (Biederman et al., 1993), learning problems (Biederman
et al., 1993; Barkley et al., 1996), family-genetic correlates (Faraone, Biederman, &
Monuteaux, 2000), brain correlates (Castellanos et al., 2001)(Dougherty et al.,
1999; Zametkin et al., 1990), and treatment response (Spencer et al., 1995; Wilens
et al., 1996).
In spite of an accumulating data-base on ADHD in adults, a number of pivotal
issues have yet to be addressed. The first one is whether the symptoms of ADHD
in adults fit into the same two-factor (inattention and hyperactivity-impulsivity)
or three-factor models (inattention, hyperactivity, and impulsivity) that have
been found in children and are reflected in the current conceptualisation of
ADHD in DSM-IV. The 18 symptoms of DSM-IV ADHD are spread over 3 separate dimensions: inattention (IA, 9 symptoms), hyperactivity (H, 6 symptoms)
and impulsivity (I, 3 symptoms). Furthermore, DSM-IV describes three types of
ADHD: combined type (at least 6 IA and at least 6 H and I or HI symptoms), inattentive type (at least 6 IA symptoms) and hyperactive-impulsive type (at least 6
HI symptoms). This scheme of three subtypes was chosen largely on the basis of a
number of exploratory factor analytic studies using ADHD symptoms contained
in DSM-III and DSM-III-R (Lahey et al., 1988; Pelham, Jr., Gnagy, Greenslade, 8c
Milich, 1992; Baumgaertel, Wolraich, 8c Dietrich, 1995). These studies provided
support for two independent factors: inattention and hyperactivity-impulsivity.
A second issue is that data on prevalence and impairment of functioning of
adult ADHD obtained directly from community studies are absent. Among a convenience sample of 720 adults applying for or renewing their driver's licence, the
occurrence of self-reported DSM-IV ADHD symptoms amounted to an overall
prevalence of adult ADHD of 4.7% (1.3% inattentive type, 2.5% hyperactive-impulsive type, and 0.9% combined type)(Murphy et al., 1996b). The cutoff of 6 or
more out of 9 criteria for ADHD in DSM-IV was derived by calibrating measures
of impairment of functioning versus symptom counts (Lahey et al., 1994).
This study utilised self-report data on current ADHD-DSM-IV symptoms in a
Dutch population-based sample of adults between 18 and 75 years of age, to address the issues detailed above.
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METHODS
SAMPLE

The data were collected in the context of the Nijmegen Health Area study-2
(NHA-2) that was designed to assess the prevalence and distribution of psychiatric morbidity in the region of Nijmegen, the Netherlands.The NHA-2 is based
on a probability sample of subjects registered in a practice of a general practitioner (GP). Since nearly every inhabitant of the Netherlands is registered in a GP
practice, the degree of this registration is equivalent to that of the register offices.
A random sample of 5% (N=4517) of the total population of 80315 subjects between 18 and 75 years old was asked to participate. From those, 45.4% (N=2049)
gave written informed consent. In the end N=1813 subjects were available for
data collection between September 1997 and March 1998; this constitutes the
study sample. The composition of the sample by gender and age was as follows:
men 44.7%, women 55.3%; age 18-29 year 14.9 %, 30-44 year 37.5 %, 45-59 year
30.0 %, 60-75 year 17.7 %. Men and younger subjects were underrepresented in
the study sample, compared to the general population of the Netherlands (Central Bureau of Statistics (CBS), 1997). Accordingly, the prevalence data were
weighted to approximate the distribution of these demographic variables in the
general population. A further comparison of participants and non-participants
showed no differences in prescription of psychotropic medication by the general
practitioners. This indicates that selection bias with respect to psychiatric disorders was unlikely.

P R O C E D U R E A N D MEASURES
Experienced interviewers of the Institute of Applied Sociology in Nijmegen interviewed the study sample. The interview covered sociodemographic variables, the
General Health Questionnaire (GHQ)(Goldberg & Williams, 1988), variables on
psychosocial impairment and a Dutch version of the ADHD-DSM-IV rating scale
(DuPaul et al., 1998). Almost 1800 questionnaires were completed and returned
(response rate 99%). Demographic variables registered were: age, gender and income.
The GHQ-28 was used as a measure of general liability to psychopathology.
Psychosocial impairment was measured by four items. The items about the current presence of self-perceived psychological disorder and the current use of medication for psychological disorder were binary coded (yes/no). The third item
asked about whether mental health problems did interfere with social contacts
over the past four weeks, and was coded on a five-point scale ("not at all" to "very
much"). The fourth item asked about whether mental health problems did interfere with social activities over the past four weeks, and was coded on a six-point
scale ("not at all" to "always"). We computed an aggregated measure of psychoso-
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rial impairment by averaging the scores of the four single items after these had
been rescaled to unity. The range of this aggregated measure is from 0 to 1, with
higher scores reflecting greater overall impairment. Crohnbach's alpha was .72
A Dutch version of the ADHD-DSM-IV rating scale was constructed using the
18 DSM-IV items for ADHD (DuPaul et al., 1998). Symptoms were reported over
the last 6 months. To facilitate a reliable self-report, five complex items were re
formulated in two single statements. IA item-1 was reformulated into "fail to give
close attention to details in work" and "make careless mistakes in work"; IA item4 into "difficulty following through on instructions" and "fail to finish activities or
work"; HI item-1 into "fidget with hands or feet" and "squirm in seat"; HI item-3
into "feel restless" and "get bored quickly"; and HI item-4 into "difficulty to relax
in leisure time" and "holidays or leisure time in busy and noisy environment".
Each item was to be rated on a four-point scale (0 "rarely or never", 1 "sometimes",
2 "often", 3 "very often") based on current behaviour within the past 6 months. In
rendering each item on the scale, the word "often" was eliminated from the word
ing of each item in the original DSM-IV list. IA and HI items alternated in their
sequence listed on the scale. We added three items based on the retrospective re
call of the presence of inattentive, hyperactive and impulsive behaviour in child
hood, around 7-8 years of age. The childhood items were also rated on a fourpoint scale (0 "rarely or never", 1 "sometimes", 2 "often", 3 "very often"). Thus, the
self-report questionnaire consisted of 26 items in total, with 23 items on current
ADHD symptoms and 3 childhood items. A symptom was considered as present
if the answer given to the item was "often" or "very often" (score 2 or 3). In analy
ses on prevalence, the 23 current item scores were recalculated to the original 18
DSM-IV items. For childhood symptoms a score "often" or "very often" on all
three items was considered clinically relevant and taken as an index of the pres
ence of ADHD in childhood. This turned out to be the case for 2.8% of the popu
lation.

S T A T I S T I C A L ANALYSIS
To avoid a loss of information due to the required listwise deletion in some of our
analyses, missing responses (in 42 subjects up to 4 missing items per subject) were
replaced by imputed values using the EM-algorithm as implemented in SPSS 9.0
(Dempster, Laird, & Rubin, 1977). A comparison between the correlation matrix
computed using the imputed values versus the correlation matrix computed us
ing pairwise deletion showed that this hardly affected the input matrix (mean dif
ference = -.003, SD of mean difference = .007).
The factor structure of the 23 current ADHD symptoms was examined by con
firmatory factor analyses using the computer program Mplus (Muthen &
Muthen, 1998). Five competing models were evaluated. The first model assumed
that all items loaded on a single common factor. The second model made a dis-
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tinction between IA and Hl subtypes. To account for the fact that subjects may
suffer from both subtypes (i.e. the combined type), the IA and HI factors were al
lowed to correlate. The second model assumed a perfect simple structure, in
which the items only loaded on the factor that they were supposed to measure. A
third model included a common IA and HI factor similar to the second model,
but allowed for cross-loadings. The fourth model included the IA factor and in
addition specified separate factors for the Η and I symptoms as distinguished in
DSM-IV and assumed a perfect simple structure. To deal with co-morbidity, the
correlations among the three factors were estimated. The fifth model included the
three common factors ΙΑ, Η and I like the fourth model, but allowed for crossloadings. It is not possible to estimate all (cross-)loadings and identifying con
straints need to be imposed via a rotation criterion (Jóreskog, 1978).
To evaluate the factor models, multiple fit criteria were used. Firstly, the Satorra-Bentler rescaled chi-square was applied (Satorra & Bender, 1988). Secondly,
Akaike's Information Criterion (AIC) was used (Akaike, 1987)(Williams & Holahan, 1994). Finally, we used the Tucker-Lewis Index (TLI) and the Comparative
Fit Index (CFI) that reflect the improvement in fit compared to a baseline model
(Muthen et al., 1998; Marsh, Balla, & McDonald, 1988). The TLI and CFI usually
range from 0 to 1 and, similar to the AIC, apply a penalty function for estimating
more parameters. Larger values imply a better fit so that the model with the TLI
and CFI closest to 1 was selected.
The relationships between the ADHD-DSM-IV symptom domains of IA and
HI and measures of psychosocial impairment were examined by logistic regression, multiple linear regression, analysis of covariance (including GHQ-28 as covariate) and ROC analyses, using SPSS 9.0.

RESULTS
CONFIRMATORY FACTOR MODELS

The results of the confirmatory factor analyses show that the three-factor model
that allowed for cross-loadings was selected as the best fitting model by all fit indices. Thus, this model had the smallest AIC and the largest TLI and CFI (Chisquare = 723.73, df. = 206, AIC = 311.73, TLI = .926, and CFI = .939). A comparison with the three-factor cross-loading model showed that on the basis of the
degrees of freedom, the AIC and the TLI, this latter model should be preferred in
terms of parsimony and fit.
The standardized factor loadings in the best fitting simple structure are shown
in Table 1. To compose this table, the items were allocated to the factor on which
they had the highest loading. Next, the loadings of each factor were sorted in descending order. Table 1 shows that all items loaded highest on the factor they were
supposed to measure according to the description in the DSM-IV. Furthermore,
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when a loading of .3 was used as a cut-off above which an item was viewed as a re
liable indicator ofthat factor, all these factor loadings were larger than .3, except
for H item 6 "leave seat". Finally, merely two items (IA item "easily distracted" and
H item "talks excessively") had cross-loadings equal to or larger than .3. Thus, the
vast majority of items possessed the desirable property that they were indicators
of the intended factor only.
In the best fitting simple structure the estimated correlations between IA and
H, IA and I, and H and I were .57, .50, and .47 respectively. This indicated that on
the one hand the three factors shared a proportion of their variance, and on the
other hand tapped different aspects of ADHD. Cronbach's alphas for IA, H, and I
were .83, .75, and .72.
Table ι Standardised factor loading in best fitting simple structure model

Item

DSM-fV

M

H

/

Domain factor factor factor
I4 a Difficulty organising tasks and activities

IA

•70

22 Forgetful m daily activities

IA

.66

18 Lose things necessary for tasks or activities

IA

60

IA

5 Difficulty sustaining attention in tasks

.b

-17

-

-

•59

•24

-17

IO

-.12

-

- IO

30

-

16 Avoid or reluctant to engage in tasks requiring
IA

59

i o Difficulty following through on instructions

sustained mental effort

IA

•57

ii

Fail to finish activities or work

IA

•57

3 Make careless mistakes in work

IA

50

IA

•43

7 Do not listen to what is being said

IA

•37

ι

IA

•34

-

H

•25

•63

-•17

H

.26

•56

-.24

H
H

-

•52

-

9 Get bored quickly

H

.21

•51

-.21

2 Fidget with hands or feet

H

-

•43

-

17 Talk excessively

H

-•13

•35

•33

13 Holidays or leisure time in busy and noisy environment

H

-

•3°

H

.18

•27

-

•15

.64

.22

•34

20 Easily distracted

Fail to give close attention to details in work

8 Feel restless
12 Difficulty to relax in leisure time
4 Squirm m seat
15 "On the go" or act as if "driven by a motor"

6 Leave seat m situations where it is inappropriate
23 Interrupt or intrude on others

1

19 Blurt out answers before questions have been completed

1

21 Difficulty awaiting turn

1

24

•54

•79

•13

' Listing of item in the Dutch DSM-IV ADHD rating scale, -b ndicates that facto loading is fixed
to zero, IA Inattention, H. Hyperactivity 1 Impulsivity
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REPLICATIONS U S I N G TETRACHORIC CORRELATIONS,
ACROSS GENDER A N D AGE S U B G R O U P S
To study the robustness of the results the analyses were repeated using polychoric
correlations in combination with an Asymptotically Distribution Free estimation
method (ADF) (Browne, 1984). The three-factor cross-loading model was again
selected by all fit indices as the best fitting model. This replicated the results with
the maximum likelihood approach and provided support for the robustness of
the findings.
The analyses were also performed for males and females and for two age
groups of the same size separately. The three-factor cross-loading model was selected again as the best fitting model in all groups and by all fit indices. To examine whether in addition to the general model the parameter estimates were identical as well, we fitted the best fitting simple structure model with and without
equality constraints across groups. For the comparison between males and females constraining the parameters to be equal (Chi-square = 1051.151, df. = 482,
AIC = 87.15, TLI = .931, CFI = .935) did not yield a much poorer fit than estimating different parameters in each group (Chi-square = 959.24, df. = 412, AIC =
135.24, TLI = .923, CFI = .937). This suggested that the parameter estimates were
similar in males and females. For the comparison between the young and old cohort the fit indices were Chi-square = 1086.13, df. = 482, AIC = 122.13, TLI =
.925, CFI = .928 for the model assuming equal parameters, and Chi-square =
959.24, df. = 412, AIC = 123.98, TLI = .922, CFI = .936 for the model without
equality constraints. These fit indices were not completely consistent, with the
CFI suggesting age differences whereas the TLI en AIC did not so.
Table 2 Correlations between ADHD symptom factors in adults and demographic
characteristics, GHQ, and psychosocial impairment
M

H

/

Demographic characteristics
Gender (male=o, female=i)
Age
Income

-.01

.09*

.04

.04

-.16*

-.01

-08*

-07*

00

45 *

48*

24*

General Health Questionnaire
Total score G HQ-28
Somatic symptoms

39 *

•43 *

21 *

Anxiety and Sleep problems

•39 *

.46*

.24*

Social dysfunctioning

•35 *

.29*

•M*

•38 *

.40*

.21 *

Depression
Childhood ADHD symptoms (retrospective)
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Inattention

.25 *

36 *

.25*

Hyperactive

•39 *

.38 *

.24*

Impulsive

.29 *

•33 *

.29 *
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M

/

H

Impairment
Psychological disorder

.29*

32

*

.15

Medication for psychological disorder

.22

*

.27

*

.12 *

Social c o n t a c t s

•31

*

•34 *

.17 *

Social a c t i v i t i e s

.31

*

.30

.14*

*

*

* p < 05; IA Inattention, H Hyperactivity.! Impulsivity

EXTERNAL V A L I D I T Y
The external validity of the ADHD symptom factors was studied via correlations
with demographic variables, the GHQ, retrospective self-ratings of ADHD symp
toms in childhood, and self-rated psychosocial impairment (see Table 2). The num
ber of H symptoms was somewhat higher in women and in subjects of young age,
and both H and LA symptoms were more present in subjects with low income. The
effect of gender on the number of H symptoms remained after controlling for
GHQ-28 since women had also higher scores on the GHQ (partial correlation .08,
ρ < .001). All correlations involving the GHQ scales were significant. Correlations
were larger for IA and Η symptoms than for I symptoms. The largest correlations
were found for the GHQ-28 total score. The correlations with the ΙΑ, H, or I child
hood symptoms suggested some extent of specificity. That is, Η showed the highest
correlation with the Η childhood symptom, and I with the I childhood symptom.
The final set of correlations indicated that ADHD symptoms are associated
with impaired psychosocial functioning. Thus, subjects with many symptoms
were more likely to report having a psychological disorder, receive medication for
a psychological disorder, and indicate that their disorder affects their social con
tacts and activities negatively.
Table 3 Logistic regression of self-assessed presence of psychological disorder on ADHD
symptom counts with and without the GHQ-28

Β

s.e. t .

Wald

statistic

Φ

Ρ»

Without GHQ-28
Η

.196

030

41795

1

.ooo

IA

.124

.025

25 021

1

.000

1

-.o8i

.069

1.408

1

235

Η

.123

.034

13.194

1

000

IA

.066

.027

6.229

1

.013

1

-.017

•073

•053

1

819

GHQ-28

1.868

.228

66.971

1

.000

With GHQ-28

IA Inattention, Η Hyperactivity 1. Impu sivity
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To examine whether ΙΑ, H, and I made unique contributions to the prediction of
psychosocial impairment scores or reflected a general ADHD liability, logistic re
gression and multiple linear regression models were built. Results were remark
ably consistent showing significant and unique contributions of the IA and H fac
tor to all four impairment measures (see Table 3 for the prediction of self-assessed
psychological disorder). This indicated that distinction between IA and H symp
toms was clinically meaningful. The I symptoms showed a small negative effect
that was significant in about half of the regression equations.
Next, we explored whether the ADHD symptom factors are merely an indica
tor of a general liability for psychopathology or reflect a specific liability. To this
end, the GHQ-28 as a measure of the general liability was included with the
ADHD symptom factors in a logistic regression analysis with the self-assessed
presence of a psychological disorder as dependent variable (Table 3). The results
showed that the effects of IA and H remain significant, even after the inclusion of
the GHQ-28. The ADHD symptom factors appear to capture a unique aspect of
psychopathology that is not measured by the GHQ.
I M P A I R M E N T A N D PREVALENCE RATES
To examine the relationships between ADHD symptoms and impairment of
functioning and to determine the prevalence of ADHD in the present sample, the
original 18 DSM-IV items were retrieved. A problem in the study of ADHD in
adults is the choice of the diagnostic threshold. One option is to use the threshold
of 6 out of 9 symptoms for each domain of IA and HI, as specified for children in
DSM-IV. However, children are normally more active and have more difficulty to
concentrate than adults, leading to a higher base-rate of symptom levels in chil
dren than in adults. One may therefore argue that the threshold should be set low
er in adults, who might experience impairment at fewer symptoms. To estimate
the diagnostic threshold in adults, the number of IA and HI symptoms was plot
ted versus the aggregated measure of impairment, while using the GHQ-28 as a
covariate (Figure 1). Analyses of covariance (between-subjects factor'number of
symptoms' in 7 levels: 6 or more symptoms, 5, 4, 3, 2, 1, and 0 symptom; and
GHQ-28 as covariate) indicated that subjects with 4 or more IA symptoms had
impairment scores that were significantly increased compared to lower levels of 2,
1 or 0 IA symptoms (overall model F(7, 1709)=144.631, ρ < .000, 'number of
symptoms' F(6,1709)=7.371, ρ < .000). In a similar analysis of covariance, sub
jects with 4 or more HI symptoms were significandy more impaired than subjects
with lower levels of 3, 2, 1 and 0 HI symptoms (overall model F(7, 1709)
= 153.963, ρ < .000, 'number of symptoms' F(6,1709)=10.973, ρ < .000). Subse
quent ANCOVA's that included gender and age in addition to GHQ-28 as covariates, and ANCOVA's for men and women and for young and old subjects sepa
rately replicated the finding of a cutoff of 4 symptoms. Once IA and HI symptom
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counts had been included, regression models indicated that impairment was just
linearly related to count of IA symptoms, with no evidence of any additional im
pairment at the cutoff of 4 symptoms (Figure 1). For HI symptoms, however, a
cutoff of 4 symptoms was associated with additional impairment (p < .05).
We further explored the relationships between ADHD symptoms and impair
th
ment in ROC analyses, using the 95 percentile of impairment as cut-off point (Fig
ure 2). The Area Under the Curve (AUG) for the number of inattentive, and hyper
active-impulsive symptoms respectively was .760, ρ <.01 (SE .069, 95% CI .624 .895) and .724, ρ <.01 (SE .074, 95% CI .579 - .870). The optimal trade-off between
sensitivity and specificity for both inattentive and hyperactive-impulsive symptoms
was obtained at the threshold of 3 symptoms (inattentive symptoms Sensitivity .71,
Specificity, .77; hyperactive-impulsive symptoms Sensitivity .71, Specificity .67).
On the basis of these analyses, it seems justified to conclude that on average the
presence of 4 or more ADHD symptoms of either IA or HI is associated with sig
nificantly increased self-perceived psychosocial impairment, even after control
ling for the level of general psychopathology as reflected in the GHQ-28.

6 or more

5

4

3

2

1

Number of inattentive symptoms
0.30

(5,4,3,2,1,0)

0.24
0.18
0.12
0.06
I

—1

6 or more 5

4

3

2

1

0

Number of hyperactive/impulsive symptoms
Figure 1 Composite measure of impairment by number of inattentive symptoms (above) and
hyperactive/impulsive symptoms (below), with GHQ-28 as covariate. Between brackets is
indicated that groups with 4 or more inattentive or hyperactive/impulsive symptoms were
significantly more impaired than, for example subjects with 2,1 and ο symptoms (p " .05, leastsquare differences).
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Inattentive symptoms

Hyperactive-impulsive symptoms
1,00

ë .25 •
c
V

0,00

0,00
,25
,50
1 - Specificity

.75

0,00

,25

,50

1,00

ι - Specificity

Figure 2 ROC curves of number of inattentive symptoms (left) and of number of hyperactiveimpulsive symptoms (right) versus 95% percentile cutoff of impairment.

By the application of a cutoff of 6 current ADHD symptoms and the presence
of all 3 symptoms in childhood, a weighted prevalence of overall ADHD of 1.0%
(95% CI 0.6-1.6) was obtained. The prevalences of the subtypes were 0.2% for the
inattentive, 0.5% for the hyperactive/impulsive and 0.3 % for the combined sub
type. There was no significant gender effect using this cutoff. A cutoff of 4 current
ADHD symptoms and the presence of all 3 symptoms in childhood implied a
weighted prevalence of ADHD of 2.5% (95% CI 1.9-3.4), including 0.3 % for the
inattentive, 1.2 % for the hyperactive/impulsive and 1.0 % for the combined sub
type. Using the cutoff of 4 symptoms, women had a higher prevalence of ADHD
than men (odds ratio 2.6,95% CI 1.4 - 4.7, ρ < .05). There were no significant age
effects on prevalence.

DISCUSSION
This article examined the factor structure of ADHD symptoms in adults 18-75
years of age in a community sample in the Netherlands. Confirmatory factor
analyses provided strong support that the 3-factor model with factors ΙΑ, H, and I
as specified in the DSM-IV and as devised for children can be generalised to
adults. The 3-factor structure that allowed for crossloadings proved to be rather
robust and independent of gender and could be replicated in analyses in young as
well as old subjects.The internal consistency of the symptom factors was some
what lower than that reported for parent and teacher ratings of similar factors in
children (Gomez, Harvey, Quick, Scharer, & Harris, 1999). Possible explanations
are: (1) the inter-item correlations in adults are less inflated by gender and age ef
fects; (2) symptoms levels are lower in adults, (Biederman et al., 2000b) and due
to lower symptom levels, the inter-item correlations become smaller (Van den
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Oord & Van der Ark, 1997); and (3) adult self-ratings are less affected by rater
bias.
Though the confirmatory factor analyses favored the 3-factor over the 2-factor
solution, this is not equivalent to say that the 2-factor model is invalid. The 2-fac
tor on its turn had a significantly better fit than the 1-factor model, and seems to
be an acceptable model for the organization of the diagnostic symptoms of
ADHD in adults. This implies that the division of the 18 ADHD symptoms into
IA and HI domains for diagnosis as described in DSM-IV is reasonably appropri
ate in adults. The greater difference between the 2-factor and 3-factor models in
adults than in children, (Gomez et al., 1999) seems to be related to the different
role of I symptoms in adults compared to that in children. In order to found fu
ture editions of the DSM classification of ADHD, the 3-factor model should be
further investigated in older age groups.
The external validity of the ADHD symptom factors in adults was apparent
from meaningful and substantial correlations with the GHQ-28 and its subscales
and with measures of self-rated psychosocial impairment. The IA and H symp
tom factors contributed significantly and independently to the prediction of the
self-assessed presence of a psychological disorder after adjusting for the influence
of general psychopathology, as indexed by the GHQ-28. The correlations of the
childhood symptoms with the adult ΙΑ, H and I symptom factors suggest some
stability of the syndrome over time, as has been shown in follow-up studies of
children with ADHD derived from both clinical (Barkley, Fischer, Edelbrock, &
Smallish, 1990) and community samples (Taylor, Chadwick, Heptinstall, &
Danckaerts, 1996).
A cutoff of 4 or more symptoms of IA or of HI was associated with a signifi
cant increase of overall psychosocial impairment, even after controlling for the in
fluence of general psychopathology. This is lower than the cutoff of 6 symptoms,
as derived for children in the DSM-IV Field Trial (Lahey et al., 1994). A lower
threshold in adults than in children is in accordance with follow-up studies of
children with ADHD (Biederman et al., 2000b). These indicate that adults have
on average less symptoms of ADHD than children and adolescents, but also that
lower symptom levels in adults do not imply better functioning. A cutoff of 6
symptoms for adults may be overly restrictive and may possibly lead to underdiagnosis of ADHD in adults (Murphy et al., 1996b).
Most studies in children report substantially higher scores on ADHD symptom
scales for boys (Buitelaar, 2002). By contrast, in this adult study gender effects
were absent for IA and I symptoms and women had even slightly higher scores for
H symptoms. The diagnostic threshold of 4 symptoms also identified a slightly
higher prevalence in women. Another recent epidemiological study did report a
higher prevalence of adult ADHD in males than in females (Kessler, 2004), where
as studies of the prevalence of ADHD symptoms in adult licensed drivers (Mur
phy et al., 1996b) and among a clinical sample of adult patients with ADHD
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(Kooij et al., 2001) did not find gender effects. In any case, higher scores for
women on some aspects of ADHD are difficult to explain. We could rule out a
confound by higher GHQ scores in women in our analysis of partial correlations.
An explanation may be that ADHD symptoms in girls are relatively underreported by significant others (i.e. parents and teachers), and that adult women themselves are rather sensitive to the presence of interfering ADHD symptoms. The issue of gender differences in hyperactivity/impulsivity is not new in fact. On the I7
impulsiveness questionnaire some studies reported slightly higher scores on impulsiveness for women (Eysenck, Pearson, Easting, & Allsopp, 1985), whereas other studies found equal scores for men and women (Caci, Nadalet, Bayle, Robert, &
Boyer, 2003; Luengo, Carillo-De-La-Pena, & Otero, 1991). The conclusion is that
more research into the role of gender in adult ADHD is needed.
Similar conclusions apply to the role of age. Hyperactivity symptoms showed a
small but significant decline over age between 18 and 75 years. This suggests that
the decline of hyperactivity that starts before age 18 (Biederman et al., 2000b)
continues thereafter. No age influences were found for IA and I symptoms, a finding discrepant from that in the adult licensed drivers study (Murphy et al., 1996b).
In the National Cormorbidity Syrvey Replication in a population with an age
span of 18 to 44 years no significant age effects were found (Kessler, 2004).
In spite of the developmental decline of hyperactivity, the HI subtype was the
most prevalent one in this sample, irrespective of the threshold used. This is in accordance with prior results in adults, (Murphy et al., 1996b) but in contrast to
findings from epidemiological studies in children and adolescents that report the
inattentive type as the most prevalent one (Buitelaar, 2002).
Explanations may be that hyperactive and impulsive behaviour is relatively
overrated in adults due to the use of symptom definitions designed for children,
or that the self-report of adults differs qualitatively from the parent- and teacher
ratings on symptoms in children, leading to a difference in distribution of symptom type. The validity of current hyperactive and impulsive symptom definitions
for ADHD should therefore be assessed in adults.
STRENGTHS AND LIMITATIONS
The present results should be interpreted in the context of the strengths and limitations of the study. Strengths included the population-based approach, the broad
age range, and the fact that data were collected before the media hype about
ADHD in adults started in the Netherlands and therefore biases were minimal.
Limitations were that data on symptoms and impairment were obtained by selfreport and information about ADHD in childhood was based on three core items.
All findings here must be interpreted with the understanding that DSM-IV diagnostic requirements like age of onset of symptoms, pervasiveness across situations, and continuity of symptoms over time, have not been used in this analysis.

80

4

-

INTERNAL AND

EXTERNAL VALIDI Ι Y

The impairment assessed finally was not tailored to ADHD, i.e., did not reflect
academic underachievement or occupational problems. However, it may be reas
suring to note that self-report of ADHD symptoms in adolescents tended to un
der- rather than overreport symptom levels (Danckaerts et al., 1999). Self-report
was further found to be reliable compared to that of parents and partners and re
veal meaningful and predicted associations with measures of impairment and
outcome (Danckaerts et al., 1999; Mannuzza et al., 2002; Smith et al., 2000). Fu
ture population based surveys on ADHD in adults however using structured in
terviews and incorporating specific impairment measures would be very valuable
and should further clarify the role of gender and age. These studies may also ad
dress the issue of possible confound of ADHD ratings by mild symptoms of anx
iety and depression by including more specific trait-like measures of these symp
toms.

CLINICAL IMPLICATIONS
There are several implications of the present findings that ADHD in adults be
tween 18-75 years of age shows a similar make-up as ADHD in children and is
correlated with impairment. This will broaden the focus and necessitate a reconceptualisation of ADHD. It is not merely a childpsychiatric disorder that persists
into young adulthood, but an important and relatively unique manifestation of
psychopathology across the whole life span. ADHD merits clinical and research
attention in early as well as in late adulthood and to an equal degree in men and
women. The threshold of six of nine symptoms may be too restrictive to be ap
plied to adults and merits further epidemiological research including clinical di
agnosis. The particularly very identical structure of the inattentive symptom di
mension in childhood, adolescence and adulthood will facilitate the study of the
biological and genetic correlates of this dimension across the life span in the fu
ture.
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Seasonality of mood disorders in adults with lifetime
attention-deficit/hyperactivity disorder (ADHD)
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ABSTRACT
Background: The objective of this study was to estimate the prevalence of Seasonal Affective Disorder (SAD) in adults with lifetime Attention-Deficit/Hyperactivity Disorder (ADHD).
Method: Patients eligible for this study had lifetime impairing symptoms of
ADHD and a current and/or past co-morbid mood disorder according to their
medical record. The Seasonal Pattern Assessment Questionnaire (SPAQ) was administered by a telephone interview to asses seasonality.
Results: The overall rate of SAD in this clinical population of adults with
ADHD was estimated at 27%. Females were more at risk to develop SAD than
men.
Limitations: The SPAQ is a screening, not a diagnostic instrument.
Conclusions: SAD symptoms are frequently comorbid with ADHD in adults.
These results have clinical relevance for the recognition and treatment of SAD
with bright light therapy in adults with ADHD.
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INTRODUCTION
Attention-Deficit/Hyperactivity Disorder is a common psychiatric disorder with
prevalence rates of 3-8% in children, and 1-5% in adults (Buitelaar et al., 2000;
Kooij et al., 2005; Murphy et al, 1996b; Kessler et al., 2005b). Mood disorders are
frequent co-morbid disorders with ADHD (Biederman et al., 2002; Biederman et
al., 1993; Kooij et al., 2001; Kooij et al., 2004). A new research area in adults with
ADHD is the association of mood changes with seasonality. In a retrospective
study in adults with ADHD the prevalence of Seasonal Affective Disorder (SAD)
was estimated 19.1% using the Seasonal Pattern Assessment Questionnaire
(SPAQ) (Levitan et al., 1999). SAD is a condition of regular recurring depressive
episodes in autumn or winter with a spontaneous remission the following spring
or summer (Rosenthal et al., 1984). SAD is often characterized by atypical symp
toms like increased appetite, carbohydrate craving, weight gain and hypersomnia.
Symptoms of ADHD and SAD overlap. Both disorders include poor concen
tration, sleep problems, forgetftilness, irritability and impulsive eating behaviour.
This study aims to estimate the prevalence of SAD in adults with ADHD attend
ing a specialized adult ADHD outpatient clinic.

METHODS
PROCEDURE

All medical records of outpatients attending the adult ADHD clinic between April
2003 and April 2004 were investigated for a DSM-IV classification of current or
lifetime mood disorder at the time of diagnostic assessment. Patients were asked
for written informed consent. The study was approved by an independent med
ical ethical commission. The interviews were administered in the summer of
2004, between May and July, to minimize possible confounding effects of mood
changes in winter (Wirz-Justice, Kräuchi, & Graw, 1992).
A S S E S S M E N T OF A D H D A N D

SEASONALITY

The diagnostic assessment of adult ADHD and co-morbidity has been described
elsewhere (Kooij, 2003; Kooij et al., 2004). To assess the variation of seasonality in
symptoms, the Seasonal Pattern Assessment Questionnaire (SPAQ) (Rosenthal,
Genhart, Sack, Skwerer, & Werh, 1987) was used. The SPAQ is a self-rating questionnaire that has widely been used in epidemiological studies as screening instrument for SAD. In a recent validation study, the SAD criterion of the SPAQ
showed good specificity (94%), but low sensitivity (44%). The SPAQ was accurate
enough to be used as a screening, but not as a diagnostic instrument (Mersch et
al., 2004). In this study a Dutch translation of the SPAQ was used (Mersch et al.,
2004). The SPAQ was modified into an interview by the authors, so that it could
be administered by phone.
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For case-finding SAD using the SPAQ, Kasper et al. (1989) formulated three cri
teria: 1 ) The Global Seasonal Score (GSS) based on the scores of six key features
during the seasons: sleep length, social activities, mood, appetite, weight and ener
gy level. The range of each item uses a Lickert-scale from 0 - 4 ( 0= no change, to
4= extreme/marked change). By summing the six scores, a cut-off score of 11 out
of 24 is needed for SAD. 2) The second criterion is whether the seasonality is expe
rienced as a problem. A severity score of at least moderate to disabling is necessary
for a possible SAD. 3) The final criterion is to differentiate between winter SAD
and summer SAD. A winter pattern is defined as feeling worst in January and/or
February and a summer pattern as feeling worst in July and/or August (with or
without any other affected month)(Kasper, Werh, Barto, Gaist, & Rosenthal, 1989).

ANALYSIS
A Chi-square analysis was conducted to determine whether gender and subtype
of ADHD are related to seasonality of mood disorders in adults with ADHD.
A two way analysis of variance (ANOVA) was used to examine the possible dif
ference between individual SPAQ items and Global Seasonal Scores in the SAD+
and SAD- subgroups. The daily sleeping hours during each season were analyzed
by repeated measures ANOVA. To determine the difference among sleeping hours
during the seasons between the two subgroups, the overlap between the confi
dence intervals was examined.
All analyses with chi-square statistic were performed using exact ρ values
(Agresti, 2002), and an alpha level of .05 was considered significant unless other
wise specified. Bonferroni corrections to control for type I errors were conducted
if necessary (Stevens, 2002).
Assessed for eligibility (n = 41;)
Excluded (n = 156)
Not meeting inclusion criteria
Study population (n = 259)
Excluded (n = 110)
Without mood disorder
Sample selection (n = 149)
Excluded (n = 134)
Refusal (n = 11)
Non response (n = 23)
Allocated to SPAQ (n = 115)

Figure 1 Consort diagram
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RESULTS
The total number of patients attending the adult ADHD outpatient clinic was
415, aged 17 to 65 years (mean 34.6 ± 9.9). 66% of them was male. A total of 259
patients were eligible for further selection (Fig. 1). The mean age was 35.3 years
(SD 9.8), including 174 males (67%). After screening patient records, 110 patients
without (a history of) mood disorders were excluded. The study sample consisted
of 149 patients (57,5%) with a diagnosis of ADHD and a current or lifetime
mood disorder (Table 1). 11 of them refused to participate and 23 could not be
contacted. Of the remaining 115 patients, all (f48, m67; mean age 36.1± 10.2)
completed the SPAQ (77%). In the study sample, 70 (61%) patients showed a sea
sonal pattern. 72.9% of the females and 52.2% of the males in this group satisfied
SAD+ criteria according to Kasper. This brings the estimated minimum preva
lence rate of SAD in the total study population at 27% (70/259).
Table ι Current and lifetime mood disorders in adults with ADHD (N = 259)
Disorder

Male (N = 174) Female (N = 85)
mean (sd)

mean (sd)

92 (52 9)

57 (67.1)

Total Point
Prevalence

Any mood disorder
Major depression, single
Major depression, recurrent

149 (57 5)

5(2 9)

4 (4 7)

9 ( 3 4)

33 (18.9)

15 (17 7)

4 8 (18 5)

Major depression, partial remission

10(57)

9 (10.6)

19(7-2)

Major depression, full remission

2 0 (11.5)

9(106)

2 9 (11 1)
19(50)

Dysthymia

7 (40)

5 (5-9)

Double depression

Ho 6)

1(12)

Seasonal affective disorder

2 (0.8)

11 (6.3)

13 0 5 3)

24 (9-2)

Depression and SAD

3 (17)

1(12)

4(1-5)

Bipolar 1 depression

1 (0.6)

0

1 (0-4)

Bipolar II depression

1(06)

0

1 (0.4)

All values represent frequency (percentage)

Demographic and clinical variables are shown for the SAD+ and SAD- groups
in Table 2. The percentage of females in the SAD+ group was significantly higher
(50% versus 28%) compared to the SAD- group. Patients in the SAD- group were
significant older than in the SAD+ group. The distribution of DSM-IV ADHD
types was similar in both groups. In Table 3 a comparison between SAD+ and
SAD- subgroups by SPAQ variables is shown. The mean Global Seasonal Score in
the SAD+ group was significantly higher than in the SAD- group. The same was
true for mean scores on the individual SPAQ items: sleep, mood, social activity,
weight, appetite and energy. Alpha was adjusted using Bonferroni's correction
procedure (p=.00851); all effects remained significant (Table 3).
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Of all SPAQ completers, 91 (79%) patients reported that they felt worst in Jan
uary and/or February. Four patients considered SAD- felt worst in July and/or Au
gust, versus only one patient in the SAD+ group. Patients considered SAD+ slept
significantly more in the winter than SAD- patients. Within-group analysis
showed a significant difference in sleeping hours between each season. No signifi
cant differences were found for gender within or between both groups other than
a greater proportion of females in the SAD+ subgroup.
Table 2 Demographic and clinical variables of the SPAQ completers (N = 115)
Variable

SAD+

SAD-

(Ν = 70)

(N = 45)

statistic

4f

Female

35 (5o)

13 (28.9)

x2 = 5.02

1

025

Age 3

34-5 ±9-7

38.6 ±10.7

x2 = 4-57

1

035

x2 = i.63

2

•479

DSM-IV ADHD type
Inattentive

8 (η.4)

Hyperactive/impulsive
Combined

5(7i)
57 (81-4)

Ρ

7 (15.6)
1 (2.2)
37 (82)

Values represent frequency (percentage)
a
Numbers are mean ± SD

Table 3 Comparison of SPAQ data by seasonality (N = 115)
SPAQ Parameter

SAD+

SAD-

(N = 7o)

(N = 45)

statistic

df

Ρ

Global Seasonal Score (0-24)

13.3 ± 2.6

4.4 ±3.0

F = 284.2

1

.000

Individual SPAQ items (0-4)
Sleep

2 2 ± 1.0

0.7 ± 0 . 8

F - 717

.000

Social activity

23 ± 1.0

0.7 ± 0.9

F = 67.9

.000

Mood

3.0 ± 0 8

09±09

F = 154.5

.000

Weight

O.9 ± 1.2

0.4 ± 0.8

F-

006

Appetite

O.9 ± 1.2

0.5 ± 0.8

F - 42.5

Energy

3.0 ± 0.8

1.2 ± 1.1

F = 118.9

000

3.4 ± 0 9

0.4 ± 0.9

F = 303-2

.000

Severity of problem

(°-5)a

Numbers are mean ± SD
'All had problems with seasonality

90
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Table 4 Seasonal variation in sleep length and food preference (Total Ν = us)
SAD+

SAD-

(N = 7o)

(N = 45)

Winter

92±25[86-97]a

76±i8[69-82]a

<050

Autumn

8i±i7[77-86]s

7i±i5[66 76]

a

<050

69±i5[65-75]

a

SPAQ Parameter

statistic

df

Ρ

Hours sleep

NS

Spring

75±i6[7! 79]

Summer

69±i5[65-72]»

66±i6[66-76]a

Seasonal food preference

58 (83)

15(33)

x ! =28 98

1

0000

Carbohydrates preference b

1 8±i4

05± 9

F=2549

1

0000

a

Numbers are mean ± SD
lower and upper bound in 95% confidence interval of mean

a

b

NS

during the winter

DISCUSSION
In this study, the prevalence of SAD in 259 adults patients suffering from ADHD
was estimated at minimal 27%. In the subgroup of 115 patients with ADHD and
lifetime comorbid mood disorders, the estimated prevalence of SAD was 61%.
Our study supports the findings of Levitan et al. (1999). Our prevalence rate is
much higher, however, but might be explained by the prevalence of SAD in the
Netherlands being higher than in Canada (3% resp. 1.7%)(Mersch, Middendorp,
Bouhuys, Beersma, & Van den Hoofdakker, 1999; Levitt, Boyle, Joffe, & Baumal,
2000). Another reason might be that we administered the SPAQ as a structured
telephone interview. This led to a response rate of 77%, compared to 49% in Levitan's study using selfreport. Further, Levitan excluded patients with current ma
jor depressive disorder to prevent confounding effects with the diagnosis of adult
ADHD. This may have contributed to an underestimation of SAD in that sample.
We decided to include all patients with a current and/or history of mood disorder
at the time of diagnostic assessment.
A significant gender effect was found, with females being at higher risk than
males for seasonality of the mood disorder. Also patients with possible SAD were
younger than non-seasonal patients. This is in line with epidemiological studies
of SAD (Magnussen, 2000). In concordance with the Kasper criteria, patients
considered SAD positive reported the need for more sleeping hours during au
tumn and winter.
There are a few limitations in this study. Patients without a (history of) comor
bid mood disorder were excluded. We may have missed some patients that devel
oped a mood disorder later on. Although the SPAQ is often used for screening
seasonal mood symptoms, it is not a diagnostic instrument. Also the SPAQ lacks
to differentiate between current and lifetime SAD. Therefore these results should
be interpreted with caution.
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A possible explanation for the overlap of ADHD and SAD symptomatology
may be the variation in the serotonin 5-HT2A receptor gene, which is similar in
SAD and ADHD (Levitan et al., 2002). Another genetic link may be the dopamine
D4 receptor gene, that has been associated with both ADHD and SAD in overeating women (Levitan et al., 2004).
Future research should focuss on the possible differences in (chrono)biological
and genetic background in patients suffering from ADHD with and without SAD.
The high prevalence of SAD symptoms in adults with ADHD has clinical relevance, as it may offer additional therapeutic interventions. Since bright light therapy is the primary treatment for SAD, many adults with ADHD and comorbid
SAD may benefit from it (Golden et al., 2005).
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Coexistence of borderline and antisocial personality
disorder, and role of childhood sexual abuse in adults
with ADHD

Kooij, J.J.S., Boonstra,A-M., Huijbrechts, I, Buitelaar, J.K.
Coexistence of borderline and antisocial personality disorder, and role of
childhood sexual abuse in adults with ADHD. Manuscript submitted for
publication.
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ABSTRACT
Background: little is known about the coexistence of Attention-Deficit/Hyperactivity Disorder (ADHD), borderline and antisocial personality disorder in adults
(BPD and ASPD), and about the role of childhood sexual abuse (CSA).
Method: in 53 adults with ADHD (26 women; mean age 38.1, SD 10.37), the
coexistence of BPD and ASPD, and the presence of behaviour disorders in childhood and CSA were assessed.
Results: of the patients with ADHD, 3.8% met the full diagnostic criteria for
BPD and 1.9% the criteria for ASPD; subthreshold BPD and ASPD was present in
11.3% and 7.5% of the patients, respectively. High symptom levels of behaviour
disorders in childhood were associated with adult subthreshold BPD and/or
ASPD. A history of CSA was reported by 18.5% of the patients.
Conclusions: adult ADHD frequently coexists with subthreshold BPD and
ASPD. Moreover, it may be clinically relevant to subtype adults with ADHD according to the presence of CSA.
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INTRODUCTION
The relationship between the different neurodevelopmental disorders with a
childhood onset, such as attention-deficit/hyperactivity disorder (ADHD), oppositional defiant disorder (ODD), conduct disorder (CD), and cluster Β personali
ty disorders, is complex. Several follow-up and naturalistic studies have shown
symptom overlap between these neurodevelopmental disorders when they persist
into adulthood, and particularly borderline personality disorder (BPD) and anti
social personality disorder (ASPD). This makes diagnosis difficult and leads to
debate about the boundaries, origin, and course of these disorders (Davids &
Gastpar, 2005). Further, little is known about the incidence of childhood sexual
abuse (CSA) in adult patients with ADHD or its role in the relationship between
ADHD and adult personality disorders.

ADHD AND PERSONALITY DISORDERS
ADHD in adults has been established as a clinical and research entity in general
psychiatry in both the United States and Europe (Kooij et al., 2004; Ebert et al.,
2003; Biederman et al., 2005a). ADHD is a neurodevelopmental disorder with im
pairing symptoms of inattention, disorganization, hyperactivity, and impulsivity.
ADHD starts in early childhood and persists in about 50% of individuals into
adulthood (Weiss et al., 1985; Biederman et al., 2000b). Prevalence estimates in
adulthood range from 1% to 5% (Murphy et al., 1996b; Kooij et al., 2005; Kessler
et al., 2005b). In 75% of adults with ADHD, there is at least one other axis-I dis
order, especially learning disabilities, mood disorders, anxiety disorders, and sub
stance use disorders (Biederman et al., 1993; Wilens et al., 2005c).
The childhood behaviour disorders ODD and CD are comorbid with ADHD
in 40-50% of children and tend to persist over time as well. In boys, this may re
sult in adult psychopathology such as antisocial personality disorders (Lahey,
Loeber, Burke, & Applegate, 2005; Barkley, Fischer, Smallish, & Fletcher, 2004).
BPD is characterized by a pervasive pattern of instability in affect regulation,
impulse control, interpersonal relationships, and self-image (American Psychi
atric Association, 1994). Childhood sexual abuse (CSA), negative childhood fam
ily environment, and familial aggregation of psychiatric disorders have been iden
tified as antecedents of BPD (Rutter, 1987; Zanarini et al., 1997; Zanarini,
Frankenburg, Reich, Hennen, 8c Silk, 2005; Bandelow et al., 2005). Some pioneer
studies suggested significant relationships between ADHD and BPD (Andrulonis,
Glueck, Stroebel, 8c Vogel, 1982; van Reekum 8c Links, 1994; Bellak, 1992). Re
cently, the presence of symptoms of ADHD in childhood was investigated in adult
patients with BPD, using the Wender Utah Rating Scale (WURS). Sixty percent of
the adults with BPD had scores higher than the cut-off score of the WURS, indi
cating that they would have been eligible for a diagnosis of ADHD in childhood.
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While some symptoms of BPD are common to ADHD (impulsivity, angry outbursts, affective instability and feelings of boredom), others are not (intolerance
to abandonment, unstable relationships, dissociative states, and identity disturbance). If ADHD is an important predecessor of BPD development, it may be
necessary to reappraise what we know about the nature of this disorder (Fossati,
Novella, Donati, Donini, & Maffei, 2002; Davids et al., 2005).
ASPD is characterized by a pervasive pattern of disregard for and violation of
the rights of others occurring since age 15 years and by a history of CD in childhood (American Psychiatric Association, 1994). ASPD is considered a possible
adult outcome of childhood ADHD, CD, or both (Lahey et al., 2005; Mannuzza,
Klein, Abikoff, & Moulton, 2004).
C H I L D H O O D SEXUAL A B U S E
People who report CSA are more likely to receive a lifetime diagnosis of depression, CD, panic disorder, alcoholism, suicidal ideation, or suicide attempts and are
more than four times as likely as controls to be diagnosed with personality disorders during early adulthood (Dinwiddie et al., 2000; Johnson, Cohen, Brown,
Smailes, & Bernstein, 1999). Between 7% and 36% of women and 3% and 29% of
men are sexually abused in childhood. CSA occurs 1.5-3 times more often in
women than in men (Nickel et al., 2004; Molnar, Buka, & Kessler, 2001; Finkelhor,
1994). In populations of psychiatric patients, the rate of childhood physical or
sexual abuse may be as high as 56% in men and 70% in women (Bryer, Nelson,
Miller, & Krol, 1987). CSA gives rise to, among others, symptoms of irritability,
impaired impulse control, restlessness, and concentration problems, symptoms
which may suggest a diagnosis of post-traumatic stress disorder (PTSD) or
ADHD in affected children (Nickel et al., 2004; Weinstein, Staffelbach, & Biaggio,
2000). Indeed, about 14-46% of children with a history of CSA are diagnosed
with ADHD, and CD is also diagnosed more often in these children than in the
general population (Merry & Andrews, 1994; McLeer, Callaghan, Henry, St
Wallen, 1994). In adulthood, women with a history of CSA report poor concentration significantly more often than do psychiatric inpatients (Nickel et al., 2004;
McLeer et al., 1994). A recent study in adults with ADHD found CSA in 23.1% of
the women and 12.5% of the men, indicating that CSA may be associated with
this behaviour disorder (Rucklidge, Brown, Crawford, & Kaplan, 2006). Yet, little
is known about the adult psychopathological manifestations of the combination
of CSA and behaviour disorders such as CD and ADHD.

AIMS
The present study had the following aims. First, to study the coexistence of ADHD
and BPD or ASPD in adults, and to determine the extent to which this coexistence
98

6 - COkXLSItNCt Ol- BOKUtHLINh AND AN 1 [SOC lAl FtRSONAl I I Y DISORDtR

is dependent on the occurrence of ADHD with ODD and/or CD in childhood.
Second, to study the incidence of CSA in adults with ADHD, and to investigate
whether the demographic and clinical characteristics of individuals with ADHD
and a history of CSA differ from those of individuals with ADHD but without
such a history.
METHOD
SUBJECTS

Subjects were 54 outpatients diagnosed with lifetime ADHD with childhood onset. They were referred for assessment of ADHD to the outpatient clinic of GGZ
Delfland in Delft, the Netherlands. The study was approved by the Medical Ethics
Committee of the Reinier de Graaf Hospital in Delft. All patients completed a
written informed consent form before inclusion in the study.
DIAGNOSTIC INSTRUMENTS
The diagnosis of lifetime ADHD with childhood onset was based on a semi-structured interview for adult ADHD by experienced clinicians, using information
from the patient, from the parents of siblings and from the partner. A more extensive description of the diagnostic assessment of ADHD can be found elsewhere
(Kooij et al., 2004). To assess intellectual functioning, a short form (Block Design,
Picture Arrangement, Vocabulary, and Arithmetic) of the Dutch WAIS-III was administered. The reliability of this short form has not been established for the
WAIS-III, but for the WAIS-R the correlation with the full questionnaire is .93
(McNemar-Quinn, 1974).
Severity of ADHD was assessed using the Dutch self-report version of the
DSM-IV ADHD Rating Scale (DuPaul et al., 1998) and the clinician-rated global
severity subscale of the Clinical Global Impression Scale (CGI-s). The DSM-IV
ADHD-rating scale has been used in epidemiological and clinical research in pediatric (Barkley, 1990) and adult (Spencer et al., 1995) samples. The two domains
of ADHD, inattention and hyperactivity/impulsivity, are evaluated with each 9
items, scored from 0 (never or seldom) to 3 (very much or very often). The total
score for these items reflects the severity of symptoms. The global severity subscale of the Clinical Global Impression Scale (CGI-s)(1 indicates not ill; 7, extremely ill) has been used to measure change in severity of symptoms in clinical
studies (NIMH, 1985).
A structured diagnostic interview for psychiatric disorders, the Composite International Diagnostic Interview (CIDI, version 2.1, lifetime)(Robins et al., 1988),
was used to assess the following lifetime DSM-IV comorbid disorders: anxiety disorders, mood disorders, substance and alcohol use disorders, and eating disorders.
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For retrospective assessment of ODD and CD in childhood, the Dutch versions
of the structured interviews based on the DSM-IV criteria of the Diagnostic In
terview Schedule (DIS), sections Ν and O, were used (Robins et al., 1995). A semistructured interview for personality disorders, the International Personality Dis
order Examination (IPDE), which is based on the DSM-IV criteria, was used to
assess BPD and ASPD (Loranger et al., 1994; Duijsens, Eurelings-Bontekoe, &
Diekstra, 1999). A score of 0 means that the behaviour is absent or normal, a score
1 means that the behaviour is exaggerated, and a score 2 means that the behaviour
is pathological (criterionlevel). For a DSM-IV based diagnosis of BPD, 5 of 9 cri
teria had to be met; if 4 criteria were met, subthreshold BPD was diagnosed. For a
diagnosis of DSM-IV ASPD, 3 items of criteria A and C had to be met; subthresh
old ASPD was diagnosed if 2 items of criteria A and C were met.
A history of sexual abuse was examined by asking the patient about unpleasant
sexual experiences and CSA (rape and assault). The age of onset and the frequen
cy of abuse as well as the relationship with the perpetrator were recorded.
S T A T I S T I C A L ANALYSIS
Chi-square tests were performed to compare non-parametric differences between
groups with and without CSA. Ranking order variables were compared using the
Mann Whitney U test. Fisher's exact tests were performed when cell counts were
lower than 5. Bivariate correlation coefficients were used to estimate the associa
tion between childhood behaviour and adult personality disorders. All p-values
were two-tailed and p-values below 0.05 were considered significant. Since this
was considered an explorative study, no correction for multiple testing was ap
plied.

RESULTS
SUBJECTS

Twenty-six women (48.1%) and 28 men (51.9%) participated in the study. Mean
age was 38.1 (SD 10.37; range 19.2 - 55.5 years of age) and mean total IQ was
100.57 (SD 17.81; range 76-142). Sixty-three percent of the patients were married
or had a stable relationship. Most patients had learning difficulties at school
(63%) and repeated grades (83.3%). Almost 80% had a paid job. Forty-two pa
tients (77.7%) had at least one comorbid disorder on axis-I of DSM-IV, and 30
patients (55.5%) had 2 or more disorders. The mean number of comorbid disor
ders was 2.6 (SD 2.592, range 0-9). These and other clinical characteristics are
shown in Table 1.
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Table ι

Demographic and clinical characteristics of patients with ADHD with or without a

history of childhood sexual abuse (CSA)
Characteristic

Total sample

ADHD

ADHD

with CSA

without CSA

Statistics

N=54

N=io

N=44

ρ value

Female, (N,%)

26 (48.1)

8(80)

18(409)

p=037*

Mean age (range)

381(192- 555)

40.9(23.7-546)

37-5 (19-2-55-5)

n.s.

6(60)

28 (63 6)

n.s.

8(80)

26(591)

ns

Marital status
Married/stable relationship, Ν (%)34 (63)
Schoolfailure
Learning difficulties

34(63)

Repeated grade/left school

45(833)

9(90)

36 (81 8)

ns.

Special class

10(185)

4(40)

6(136)

ns

Tutoring

13(241)

13(29 5)

n.s

n.s

Educational level
Lower educational level

15(278)

4(40)

11 (25)

High school

34(63)

6(60)

28 (63.6)

4(40)

39(88 6)
N=39

University

5 (i'-4)

5(9-3)

Paid job

43(79-6)

p=003*

N=49

N=io

Full scale IQ, mean (SD; range)

100.57 (SD 17 81; 76-142]

921(11.97,76-110) 102 7 (18 52,76-142) π s

N=S4

N=io

N=44

287(6129,15-36)

28 4 (4.077; 17-36 ns

27.4(4312 .'4-35)

256(4765;'4-3i)

27 8 (4146; 19-35) ns.

5 58(.892;4-7)

5.4 (i.265;4-7)

5 63(77o;4-7)

Total number of Axis 1 disorders,

144

38
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mean (SD; range)

2 6 (2.592 0-9)

3.8 (2 936; 0-9)

2.4 (2471:0-9)

ns

42(777)

9(90)

33 (74-4)

ns

4(9-5)

3(30)

1(23)

5(55-5)

16(48.5)

9 (21-4)

2(22.2)

7(212)

n.s.

Any Substance Use Disorder, N(%) 25 (59.5)

6 (66.6)

'9(57 5)

ns

Any Anxiety Disorder, Ν (%)

6 (66.6)

2, (63.6)

n.s

ADHD Rating Scale
Total Inattention score (SD; range) 28.5 (4.458;i5-36)
Total Hyperactivity/lmpulsivity
Score (SD range)
CCI-seventy (1-7) (SD, range)

ns.

CIDI

Any Axis 1 disorder, Ν (%)
Any Eating Disorder, Ν (%)
Any Depressive Disorder, Ν (%)
Bipolar 1 Disorder, Ν (%)

21 (50)

27 (64-3)

p=oi7*
n.s.

Pearson's chi-square test was ι sed,excep for ranking order data for which the Mann-Whitney U test
was used When cell count was below 5, F sher's exact test was applied.
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Table 2 Comparison of the criteria and diagnoses of oppositional defiant disorder (ODD) and
conduct disorder (CD) according to the DIS, in groups with ADHD, with and without childhood
sexual abuse (resp. CSA+ and CSA-)
DISN
DSM-IV

Total
criteria

defiant disorder

Oppositional
(ODD)

1 Losing temper
2 Arguing

sample

N=54

CSA+

CSA-

N=io

N=44

Statistics

N(%)

N(%)

N(%)

ρ value

25 (46·3)

4(40)

21 ( 4 7 7 )

n.s.

29 (537)

6(60)

23 (52-3)

n.s.

3 Defying

36 (66.7)

8(80)

28 (63.6)

n.s.

4

12(222)

2(20)

10 (22.7)

n.s.

5 Blaming others

2 0 (37.0)

6(60)

14 (31.8)

n.s.

6 Touchy o r easily a n n o y e d

35 (64-8)

5(5o)

3 0 (68.2)

n.s.

7 Angry and resentful

25 (46.3)

6(60)

19 (43-2)

n.s.

8 Spiteful or vindictive

12 (22.2)

2(20)

10(227)

n.s.

M e a n n u m b e r o f O D D criteria (SD]

3 59 (2-446)

3-9 (2 601)

25 (46-3)

5(5o)

2 0 (45-5)

Total sample

CSA+

C5A-

N=54

N=io

N=44

Annoying

3-52 (2.435)

n.s.

Diagnosis O D D (without
c o m p e n s a t i o n f o r CD)

n.s.

Definitive diagnosis O D D
( w i t h c o m p e n s a t i o n f o r CD)
DIS-O
DSM-IV

criteria

Conduct

disorder

9 ( 2 0 5)

9 O6.7)

η s
Statistics

N(%)

N(%)

N(%)

ρ value

ι

Bullying

6(11.1)

2(20)

4 (9.1)

n.s.

2

Physical f i g h t s

3 (5-6)

-

3 ( 6 8)

n.s.

3

Use o f w e a p o n

3 (5-6)

2(20)

1 (23)

n.s.

4

Cruelty t o p e o p l e

5 (9-3)

1(10)

4 (9-1)

n.s.

5

Cruelty t o a n i m a l s

3 (5-6)

1(10)

2 (4-5)

n.s.

6

A r m e d robbery
Forced sexual activity

-

8

Fire s e t t i n g

2 (37)

-

-

7

2 (4-5)

n.s.

9

Destroying property

9 (16-7)

1(10)

8 (18.2)

n.s.

10 Burglary

5 (9-3)

-

5 OM)

n.s.

11 Lying

24 ( 4 4 4)

5(5o)

1 9 ( 4 3 2)

n.s.

12 T h e f t

12 (22.2)

5(50)

7 05-9)

Χ20Η·47θ

13 S t a y i n g o u t at n i g h t

9 (16.7)

3(3o)

6 (13.6)

n.s.

14 R u n n i n g away f r o m h o m e

5 (93)

2(20)

3 (6-8)

η s.

15 Truancy

3 ( 5 6)

-

3 (6-8)

n.s.

M e a n n u m b e r o f C D criteria (SD)

1.65 (1.915)

2.2 (2.15)

1.52 (1.861)

n.s.

M (25-9)

4(4o)

10 (22.7)

n.s.

p-019*

Diagnosis CD
( > 3 criteria before age 15)

Pearson's chi-square test was used, except for ranking ore er data for which the Mann-Whitney U test
was used. When cell count was below 5, Fisher's exact test was applied.
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Tabel 3 IPDE - Full diagnostic and subthreshold levels of criteria and diagnoses of borderline
personality disorder (BPD) and antisocial personality disorder (ASPD)
IPDE - Total sample (N=S3)
DSM-IV criteria BPD

Criterion level Subthreshold level Criterion and subthreshold
(Score 2)

(Score 1)

level (Score 2+1)

N(%)

N(%)

N(%)

ι. Avoiding abandonment

10 (18.9)

7 03-2)

17 (321)

2 Unstable relationships

10(189)

5 (9-4)

15 (28.3)

3 (5-6)

10 (18.5)

13 (241)

11 (20.8)

15 (28.3)

26 (49.1)

3 (57)

12 (22.6)

15 (28.3)

43 (81.1)

5 (9-4)

48 (90.5)

3. Identity disturbance
4 Impulsivity
5. Recurrent suicidal
behaviour
6. Affective instability
7. Emptiness
8. Inappropriate anger

1 (1.9)

4 (7-5)

5 (94)

29 (547)

19 (35-8)

48 (90 5)

19 (35-8)

23 (43-3)

9 Paranoid or dissociative
behaviour

Diagnosis BPD
DSM-IV criteria ASPD

4 (7-5)

2(3 8)

Subthreshold

Diagnosis and

diagnosis BPD

subthreshold diagnosis

6 (11.3)

8 (15.1)

Oiterion level Subthreshold level Criterion and subthreshold
(Score 2)

(Score 1)

level (Score 2-1-1)

N(%)

N(%)

Ν (96)

ι Failure to conform to
social norms

2 (3-8)

4 ( 7 5)

6 (n 3)

2 Deceitfulness

7 03 2)

17 (32 1)

24 (45 3)

3 Impulsivity

2 (3-8)

1 (1.9)

3 (57)

4 Irritability/aggressiveness

6 (11.3)

17 (32-1)

23 (43-4)

5 Recklessness

17 (321)

3 (57)

20 (37-8)

6 Irresponsibility

7 (130)

4 (74)

11 (20.4)

7 Lack of remorse

8(151)

10 (18.9)

DSM-IV Criterion A

4 ( 7 6)

i(34)

2 of Criterion A

> 2 of Criterion A

14 (26.4)

18 (34)

2 of Criterion C

> 2 of Oiterion C

( > 3 current criteria)

DSM-IV Criterion C

5 (9-5)

9 O6.9)

14 (26.4)

( > 3 criteria before age 15)
Subthreshold

Diagnosis and subthreshold

diagnosis ASPD

diagnosis ASPD

(2ofCriteriaAandq ( > 2 of Criteria A and q
Diagnosis ASPD
(Criterion A + C)

1 (1.9)

4 ( 7 5)

5 ( 9 4)
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Table 4 Comparison of criteria (score 2) and diagnoses of BPD and ASPO according to the IPDE,
in groups with ADHD, with and without childhood sexual abuse (resp. CSA+ and CSA-)
DSM-IV criteria BPD

Total sample CSA+

CSA-

N=SJ

N=to

N=43

N(H)

N(%)

N(%)

ρ value

1 Avoiding abandonment

10 (18.9)

2(20)

8 (18.6)

n.s.

2. Unstable relationships

10 (18.9)

4(4°)

6(14)

η s.

3. Identity disturbance

3 (5-6)

2(20)

1 (2-3)

ηs

11(208)

2(20)

9 (20.9)

η s.

3(5 7)

2(20)

1 (2.3)

η s.

43 (81.1)

5(50)

4. Impulsivity
5 Recurrent suicidal behaviour
6. Affective instability

38 (88.4)

Statistics

Χ 2 (ι) =7.804,
p=.oo5*

7. Emptiness

-

1 (2.3)

n.s.

29 (54-7)

6(60)

23 (53-5)

n.s.

4 ( 7 5)

1(10)

3(7)

n.s.

2 (3.8)

1(10)

1 (2-3)

n.s.

( > 4 criteria)

8 (15-1)

4(40)

4 (9-3)

p=.033*

DSM-/V criterio ASPD

Total group

CSA+

CSA-

Statistics

N=S3

N=io

N=43

N(%)

N(%)

N(%)

ρ value

2 (47)

n.s.

8. Inappropriate anger

1 (1.9)

9 Paranoid or dissociative
behaviour
Diagnosis BPD ( > 5 criteria)
(Subthreshold) diagnosis BPD

1 Failure to conform to social
norms

2 (3-8)

2 Deceitfulness

7 (13.2)

2(20)

5 (11.6)

n.s.

3 Impulsivity

2 (3-8)

1(10)

1 (2.3)

n.s.

4 Irritability/aggressiveness

6 (11.3)

2(20)

4 (9.3)

η s.

5 Recklessness

17 (32.1)

2(20)

15 (34-9)

n.s.

6 Irresponsibility

7 (130)

3(30)

4 (9.1)

n.s.

7 Lack of remorse

8(151)

1(10)

7 (16.3)

n.s.

DSM-IV Criterion A
( > 3 current items)

4 (7-6)

1(10)

3(7)

n.s.

5 ( 9 5)

3(3o)

2 (47)

p= . 0 4 1 *

1 (1-9)

-

1 (2.3)

n.s.

5 (9-4)

2(20)

3(7)

n.s

DSM-IV Criterion C
( > 3 items before age 15)
Diagnosis ASPD (Criterion A + C)
(Subthreshold) diagnosis ASPD
( > 2 items of Criteria A and C)

Pearson's chi-square test was used, except when cell count was below 5 then Fisher's exact test was applied

104

6 - COFXISTFNC F OF BORIIFR] [NF AND ANTISOC IAI PFRSONAL1 FY UlSORDtK

C O E X I S T E N C E OF A D H D , B E H A V I O U R D I S O R D E R S ,
BPD A N D ASPD
Twenty-five adults with ADHD met DIS criteria for a retrospective diagnosis of
ODD (46.3%). The mean number of ODD criteria met was high (3.59; SD 2.446),
just below the cut-off for diagnosis. Most frequent ODD criteria were 'defying',
'touchy or easily annoyed', 'arguing', 'losing temper', and being 'angry and resentful'. According to the DSM-IV diagnostic algorithm, the diagnosis of ODD expires
in the presence of CD or ASPD. Therefore 9 patients (16.7%) received the final diagnosis ODD, and 14 the diagnosis CD (25.9%) (Table 2). In total, 42.6% of patients had a definitive disruptive behaviour disorder in childhood in addition to
ADHD. The mean number of CD criteria met was 1.65 (SD 1.915). Most frequent
criteria of CD were 'lying', 'theft', 'staying out at night', and 'destroying property'
(Table 2).
The IPDE data were available for 53 adults with ADHD. The IPDE uses two
severity levels for criteria as well as diagnoses - full diagnostic and subthreshold
level. The subthreshold level may add useful clinical information regarding the
overlap of symptoms in adults with ADHD. A score of 1 indicates that the behaviour is exaggerated, or subthreshold, whereas a score of 2 indicates that the behaviour is pathological, or diagnostic. Only 3 patients (5.6%) met DSM-IV diagnostic criteria for BPD (2) or ASPD (1) (Table 3). Six patients (11.3%) had a
subthreshold diagnosis of BPD and four (7.5%) a subthreshold diagnosis of
ASPD. Thus 13 patients (24.5%) had a subthreshold or full diagnosis of BPD or
ASPD.
The BPD criteria that were the least frequently identified (< 30%) in adults
with ADHD were 'unstable relationships', 'identity disturbance', 'recurrent suicidal
behaviour', and 'emptiness' (Table 3). The criteria 'paranoid or dissociative behaviour', 'impulsivity', and 'avoiding abandonment' were identified in 30-50% of the
patients, whereas 'affective instability' and 'inappropriate anger' were identified in
90% of the patients. Regarding ASPD, the criteria 'failure to conform to social
norms', 'impulsivity', and 'irresponsibility' were identified in <30% of the patients,
and 'deceitfulness', 'irritability/ aggressiveness', 'recklessness', and 'lack of remorse'
were identified in 30-50% of the patients. Criterion A for ASPD (3 current criteria) was identified in 7.6% of the patients, and 9.5% met criterion C (3 criteria before age 15). Lastly, subthreshold criterion A for ASPD (2 current criteria) was
met by 34%, and subthreshold criterion C by 26.4% (2 criteria before age 15) of
the patients.
Adults with ADHD and with subthreshold BPD or ASPD, met significantly
more criteria of CD in childhood than adults without these subthreshold diagnoses (Mann-Whitney, Z=-2.544, p=.011, and Z=-4.131; p=.000, respectively). In
a similar way, the presence of subthreshold ASPD, compared to the absence of it,
was associated with more ODD criteria in childhood (Z=-3.050) p=.002).
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C H I L D H O O D SEXUAL ABUSE
Unpleasant sexual experiences were reported by 17 of the 54 adults with ADHD
(31.5%), 10 of whom were sexually abused (raped or assaulted) as children
(18.5%), and 1 after the age of 20. We considered the latter abuse to have occurred
at too old an age to be classified as CSA. Five patients reported abuse before age
10, and 5 abuse between the ages 10 and 20 years. The frequency of abuse was
once in one patient (10%), 2-5 times in three patients (30%), and more than 5
times in six patients (60%). All perpetrators were male. To study whether ADHD
with CSA is clinically different from ADHD without CSA, we compared the demographic and clinical characteristics of the two groups (Table 1).
DEMOGRAPHICS
More women (n=8) than men (n=2) had a history of CSA (CSA+): 30.8% versus
7.1% (p=0.037). Mean age and total IQ were not different in the two groups
(Table 1 ). About 60% of patients in both groups were married or had a stable relationship. CSA+ patients had more learning difficulties (80% versus 59.1%), but
this difference was not significant. More CSA+ patients attended special classes
(40% versus 13.6%) but none received tutoring, whereas 29.5% of the CSA- patients did. Educational level was not significantly different, although none of the
CSA+ patients attained the highest level of education. Significantly fewer CSA+
patients were employed (40% versus 88.6%; p=0.003)(Table 1).
SEVERITY OF A D H D A N D C O M O R B I D I T Y
Severity of ADHD, as measured by the total scores of Inattention and of Hyperactivity/ Impulsivity using the self-report version of the DSM-IV ADHD Rating
Scale, was comparable in the two groups. The same was true for the global severity subscale of the CGI-s as rated by the clinician (Table 1).
According to the CIDI, 90% of the CSA+ patients had at least one comorbid
disorder compared with 74.4% of the CSA- patients, and the mean number of comorbid disorders was higher in the CSA-i- group than in the CSA- group (3.8 versus 2.4), although both were not significant. Most frequent disorders were substance use, and anxiety and mood disorders; the frequencies of these disorders
were comparable in both groups. The only axis-I disorder that was found significantly more often in CSA-l- group than in the CSA- group was bulimia nervosa
(30% versus 2.3%; p=.017).
BEHAVIOUR A N D PERSONALITY DISORDERS
Although ODD was diagnosed equally often in the two groups, the diagnosis
expired in all CSA+ patients because of a concurrent diagnosis of CD or ASPD
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(Table 2). Thus ODD was not diagnosed in the CSA+ group, but was in 20.5% of
the CSA- group. The mean number of ODD criteria met was not different be
tween groups. CD was diagnosed more often in the CSA+ group (40%) than in
the CSA- group (22.7%), although the difference was not statistically significant.
The mean number of CD criteria met was not different in the two groups, but the
criteria 'use of a weapon' (p=.085) and 'theft' occurred more often in the CSA+
group (p=.019) (Table 2).
Combined subthreshold and full diagnostic BPD occurred significantly more
often in the CSA+ group than in the CSA- group (40% versus 9.3%, respectively;
p=.033). This was not true for the combination of subthreshold and full diagnos
tic ASPD (Table 4). There were no differences between the CSA-H and CSAgroups regarding DSM-IV criteria for BPD and ASPD, with the exception of the
criterion 'affective instability', which occurred more often in the CSA- group
(p=.005). The BPD criteria 'unstable relationships' (p=.08), 'identity disturbance'
(p=.085) and 'recurrent suicidal behaviour' (p=.088) tended to occur more often
in the CSA-l- patients .
Of the ASPD criteria, only criterion C (> 3 criteria before age 15) occurred sig
nificantly more often in childhood in the CSA+ group (p=.041).

DISCUSSION
ADHD and behaviour disorders: comorbidity or symptom overlap?
This is one of the first exploratory studies of the relationships between ADHD,
CSA, childhood behaviour disorders, and BPD and ASPD. The clinical character
istics of the patients were comparable to those of other studies using clinical pop
ulations of adults with ADHD. In this group of adults who were first diagnosed
with ADHD in adulthood, the total percentage of retrospective ODD and CD di
agnoses was in accordance with what is known from the child literature. Also,
higher levels of CD symptoms in childhood were associated with subthreshold
BPD and ASPD diagnoses in adulthood, whereas higher levels of ODD symptoms
in childhood were only associated with the presence of subthreshold ASPD. The
association of CD in girls with adult cluster Β features is in accordance with fol
low-up data of boys with ADHD (Mannuzza et al., 2004).
Only 5.6% of adults with ADHD met full diagnostic criteria for either BPD or
ASPD on the basis of the IPDE. If the subthreshold criteria for these personality
disorders were also taken into consideration, the combined percentage increased
to 24.5%. These figures are more in accordance with the estimated prevalence
rates of cluster Β personality disorders in the preliminary literature, than with the
full diagnostic prevalence rate (Kooij et al., 2001; Dowson et al., 2004); however,
these studies of adults did not use structured diagnostic instruments for person
ality disorders but instead used clinical diagnoses and questionnaires. Studies in
which children with ADHD and comorbidity were followed up until young adult-
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hood, and in which structured diagnostic instruments were used, indicated preva
lence estimates of antisocial behaviour or disorders between 25% and 43% (Biederman et al., 2006c; Dalsgaard, Mortensen, Frydenberg, & Thomson, 2002; Weiss
et al., 1985). An explanation for the difference between the prevalence of sub
threshold and full-diagnostic occurrence of personality disorders may be that the
IPDE uses a restrictive scoring system, requiring strict examples, timeframes, and
well-described severity to meet a criterion. In addition, each criterion has an in
termediate score (1), between absent (0) and present (2), leaving the interviewer
more room for interpretation. The restrictive way of scoring is illustrated by the
increase in BPD and ASPD diagnoses when full diagnostic criteria only or com
bined subthreshold and fiill diagnostic criteria were used, namely, from 5.6% to
24.5%.
As expected, the most frequent symptom overlap (up to 90%) was found for
the BPD criteria 'affective instability' and 'inappropriate anger', symptoms that
have been identified as associated features of ADHD and which are included in
Conner's (CAARS) and Wender's rating scales (WURS), both screening instru
ments for adult ADHD (Ward, Wender, & Reimherr, 1993; Conners et al., 1999).
The overlap of these symptoms is in accordance with earlier studies comparing
ADHD and BPD (Fossati et al., 2002; Dowson et al., 2004). The greatest overlap
between symptoms of ADHD and ASPD was found for 'recklessness', irritabili
ty/aggressiveness', 'deceitfulness', and 'lack of remorse'. A clinical picture of affec
tive instability, irritability, and unreliable and reckless behaviour in a patient may
be suggestive of a cluster Β personality disorder, especially when adult ADHD is
not taken into account. This is in accordance with clinical experience, where many
patients who are first diagnosed with ADHD in adulthood turn out to have a his
tory of former cluster Β personality disorder diagnoses. Because of the substantial
symptom overlap and prevalence of (subthreshold) cluster Β diagnoses in this
study, a considerable number of adults with ADHD may be misdiagnosed with
BPD or ASPD. At the same time, the co-occurrence of ADHD and adult personal
ity disorders has to be taken into account as well. If a patient presents with these
overlapping symptoms, both ADHD and BPD/ASPD should be assessed. The best
way to establish the diagnosis may be to carefully assess both childhood onset and
lifetime persistent ADHD and personality disorders, using structured diagnostic
instruments. This may be a practical problem because patients are not always rou
tinely assessed for ADHD and personality disorders in daily clinical practice.
It is difficult to explain the low prevalence of'impulsivity', a criterion for both
BPD and ASPD, in this group of adults with ADHD, because impulsivity was part
of the subtype of ADHD in all except one case. The patients may have considered
the level of impairment attributable to impulsive behaviour to be low, lower than
required for the (subthreshold) criterion. Symptoms not typical for ADHD were
the more 'characteristic' BPD symptoms of'emptiness', 'identity disturbance', 're
current suicidal behaviour', and 'unstable relationships'. The antisocial symptoms,
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'failure to conform to social norms', 'impulsivity' and 'irresponsibility' seemed the
least typical for ADHD.
At first sight, the symptoms most helpful for differentiating ADHD from clus
ter Β personality disorders would appear to be those symptoms that are not part
of the DSM-IV criteria for these personality disorders, such as lifetime hyperac
tivity or restlessness, inattention, difficulty with long-term consistencies, planning
problems, and disorganization (American Psychiatric Association, 1994; Dowson
et al., 2004). However, a recent study of patients with BPD showed considerable
overlap between the symptoms of ADHD and BPD in this group, especially inat
tention problems, supporting the need for further investigation of the etiological
heterogeneity of the diagnosis of BPD in adults (Fossati et al., 2002).

A D H D A N D C H I L D H O O D SEXUAL A B U S E
In this study, one third of all adults with ADHD reported unpleasant sexual expe
riences, of whom 18.5% reported being sexually abused as a child. Almost one
third of all women with ADHD reported CSA, a higher percentage compared to a
recent other study in a population of adults with ADHD. This study using only
selfreport questionnaires for ADHD, may have included less severely impaired pa
tients (Rucklidge et al., 2006). The prevalence of CSA in our study is comparable
to that in other psychiatric populations. As children with CSA are more frequent
ly diagnosed with ADHD than children without such a history, CSA appears relat
ed to the diagnosis of ADHD in both children and adults.
The group of sexually abused patients with ADHD did not reach highest edu
cational level and needed more education in special classes. It is conceivable that
children with a lower educational level may be more vulnerable to abuse than
children with a normal educational level, though also the reverse causality cannot
be excluded, that CSA impairs later scholastic achievement. Less participation in
paid employment seems a predictable adult outcome of these factors.
CSA did not seem to increase the severity of ADHD in this population. The
CSA+ group had significantly more often bulimia nervosa and (subthreshold)
BPD. The association of CSA with eating disorders and borderline and antisocial
development has been reported earlier (Zlotnick et al., 1996; Zanarini et al., 2005;
Wonderlich et al., 2001). Eating problems, especially binge eating and bulimia
nervosa, also have been identified in children and adults with ADHD and may be
responsible for the relatively new association between ADHD and overweight and
obesity (Altfas, 2002; Agranat-Meged et al., 2005). A history of CSA in individuals
with ADHD may further expand the already increased risk of eating disorders.
There was a lifetime trend toward more CD and aggressive behaviour in the
CSA+ group. The higher frequency of the CD criterion 'theft' and the trend for
'use of a weapon' in childhood was striking in the CSA+ group.
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CSA+ patients tended to have more 'core' symptoms of BPD, such as 'unstable
relationships', 'identity disturbance', and 'recurrent suicidal behaviour'. If replicat
ed in future studies with larger samples, this may be relevant for differentiating
between ADHD and BPD, as these symptoms may be associated with a history of
CSA and part of what might be called 'real' BPD.

LIMITATIONS
A limitation of this study is that we assessed BPD and ASPD only and not the
whole spectrum of possible personality disorders. We chose these personality dis
orders because we expected the greatest symptom overlap and therefore potential
diagnostic confusion with ADHD. Another limitation was the small sample size,
which led to a low statistical power when we compared the patients with and
without a history of CSA. Lastly, because we studied a clinical group of people
with ADHD, the results may not be applicable to other populations.

CONCLUSIONS
Symptoms of BPD and ASPD frequendy overlap in adults with ADHD, but in a
minority of patients the full diagnostic threshold for these personality disorders is
reached. ADHD may coexist with (subthreshold) cluster Β personality disorders in
5-25% of individuals. Levels of CD and ODD symptoms in childhood are associ
ated with adult BPD and/or ASPD development. The greatest overlap in symptoms
between ADHD and personality disorders was found for the BPD symptoms 'af
fective instability' and 'inappropriate anger'. As mental health professionals are not
always aware of the clinical picture of ADHD in adults, and structured diagnostic
instruments for personality disorders are not routinely used in clinical practice,
there is the potential for diagnostic confusion and misdiagnosis. Labeling the often
difficult to manage clinical features of BPD or ASPD as possible symptoms of
ADHD may open new perspectives for effective treatment options. Future research
comparing groups of patients with ADHD and cluster Β personality disorders may
further clarify which symptoms are most helpful for differential diagnosis.
Almost one third of all women with ADHD were sexually abused in
childhood. Their profile gives an indication of the way misfortune clusters in in
dividuals: lifetime conduct problems/aggressiveness, and learning difficulties,
leading to less participation in paid employment. These women also experienced
more comorbid disorders, especially bulimia nervosa and features of BPD in
adulthood. The relationship between CSA, ADHD, CD, eating disorders, obesity,
BPD, and ASPD in women deserves further study. Future research should focus
on the genetic background and the consequences of eating problems in adults
with ADHD and a history of CSA, especially the susceptibility to somatic illnesses
such as diabetes and hypertension.
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Efficacy and safety of methylphenidate in 45 adults with
attention-deficit/hyperactivity disorder (ADHD).
A randomised placebo-controlled double-blind
cross-over trial

Kooij, J.J.S., Burger, H., Boonstra, A.M., van der Linden, P.D., Kalma, L.E.,
Buitelaar, J.K.
Efficacy and safety of methylphenidate in 45 adults with attention-deficit/
hyperactivity disorder (ADHD). A randomised placebo-controlled double-blind
cross-over trial. Psychological Medicine, 2004:34: 973-981.
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ABSTRACT
Background: data on the efficacy and safety of methylphenidate in adults with
attention deficit/hyperactivity disorder (ADHD) are lacking in Europe. This study
was undertaken to report on the efficacy and safety of methylphenidate in an
adult outpatient population with ADHD, and to compare results with US data.
Method: a double-blind randomised cross-over trial comparing methylphenidate and placebo in 45 adults with ADHD with childhood onset was performed in a dose-titration design. Methylphenidate was titrated from 0.5 mg/kg
per day in week 1 up to 1.0 mg/kg/per day in week 3.
Results: Response rates using methylphenidate varied between 38 and 51%,
and using placebo between 7 and 18% (P's < .05), depending on outcome measure used. Although the overall percentage of subjects having any side effect on
both methylphenidate and placebo was rather high, side effects on methylphenidate over and above to those on placebo were few and mild.
Conclusions: methylphenidate proves to be an effective and well tolerated
treatment for symptoms of ADHD in adults in the short term. Future research
should study the long-term response and clarify the impact of gender, comorbidity, SES and IQ on response rates in adults with ADHD.
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INTRODUCTION
The recognition of attention-deficit/hyperactivity disorder (ADHD) in adults is
rapidly growing in Europe. Many professionals have noticed the results of followup studies in children with ADHD, showing considerable persistence of the disor
der into adulthood (Barkley et al., 2002; Biederman et al., 2000b). The prevalence
of ADHD in adults based on epidemiological research has been estimated at 4.7%
(Murphy et al., 1996b). ADHD in children as well as adults, is highly comorbid
(Biederman et al., 1993; Kooij et al., 2001). Recent research has shown that adult
ADHD is overrepresented in populations with substance use disorders, depres
sion and anxiety disorders (Alpert et al., 1996; Fones, Pollack, Susswein, & Otto,
2000; Milberger, Biederman, Faraone, Wilens, & Chu, 1997). This comorbidity
complicates diagnosis and treatment of ADHD in adults.
In the US, many articles and handbooks about diagnosis and treatment of adult
ADHD have been published. At the same time in Europe, the diagnosis of ADHD in
adults leads to many diagnostic and treatment dilemmas to solve. Although US data
underscore the descriptive, face, predictive and concurrent validity of ADHD in
adults (Spencer, Biederman, Wilens, & Faraone, 1998), skepticism currently leads to
underdiagnosis and undertreatment of the adult form of this disabling disorder in
Europe. The diagnosis of ADHD in adults as well as the treatment with psychos
timulants, have not yet reached the same level of acceptance as in the United States.
Psychostimulants remain a viable first-choice strategy for the pharmacotherapeutic treatment of attention-deficit/hyperactivity disorder (ADHD). Numerous
controlled studies and more than forty years of clinical experience in children
have demonstrated the efficacy and safety of psychostimulants for ADHD (Findling & Dogin, 1998). An overview of clinical research in adults with ADHD be
tween 1976 and 2001, shows 5 open and 11 double-blind controlled studies using
stimulant medications, mostly methylphenidate (Kooij et al., 2001; Prince &
Wilens, 2002). Except for one open study from our group, controlled studies from
Europe are lacking. Response rates in controlled studies range from 25-78%. Dif
ferences in response rates appear to depend on variability in diagnostic criteria,
dose of stimulant prescribed, rates of comorbidity and response definitions.
Higher dosing of stimulants results in more robust responses (Spencer et al.,
2001). The frequent comorbidity accompanying ADHD leads to diagnostic diffi
culties and treatment dilemmas like the order of treatment of the different disor
ders and the impact of comorbidity on treatment outcome.
The few controlled studies using stimulants in adult ADHD all are of US ori
gin. There is clearly a need for replication of these data in Europe, to investigate
similarities and differences in population and treatment outcome, in order to fur
ther validate the diagnosis of ADHD in adults. To our knowledge, this is the first
European study comparing methylphenidate and placebo in a large sample of
adults diagnosed with ADHD. Mostly, clinical trials fail to answer certain ques-
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tions of clinical practice due to inherent design features. One of those questions is
whether past or current comorbidity influences response rates of methylphenidate compared to placebo. In this cross-over trial we included those subjects
resembling patients in daily clinical practice.
METHOD
SUBJECTS

Subjects were 45 outpatient adults with ADHD. They were self-referred or referred
by other clinicians for assessment of ADHD to the outpatient clinic of GGZ
Delfland in Delft, the Netherlands. The DSM-IV diagnosis of childhood-onset and
current ADHD was determined by a psychiatrist's clinical evaluation supplemented by the Dutch version of the DSM-IV ADHD-rating scale for current symptoms
(DuPaul et al., 1998). All ADHD types were eligible. Subjects with comorbid psychiatric disorders were included, unless these disorders required to be treated first
or when treatment with methylphenidate was contra-indicated. We prospectively
excluded subjects with clinically significant medical conditions, abnormal baseline
laboratory values, a history of tic disorders, mental retardation (IQ<75), organic
brain disorders, clinically unstable psychiatric conditions (i.e. suicidal behaviours,
psychosis, mania, physical agression, currendy ongoing substance abuse), current
use of psychotropics, prior use of methylphenidate or amphetamines, as well as
pregnant or nursing women. This study was approved by the local Medical Ethical
Committee of the Reinier de Graaf Hospital in Delft. All subjects completed a
written informed consent form before inclusion in the study.

ASSESSMENTS
Prior to inclusion, patients underwent a standard clinical assessment consisting of a
psychiatric evaluation by one of two experienced psychiatrists (SK or LK) using a
semi-structured diagnostic interview for ADHD and comorbid disorders, the Dutch
version of structured diagnostic interviews for retrospective diagnosis of ADHD and
other disruptive disorders of childhood, i.e. oppositional defiant disorder (ODD)
and conduct disorder (CD) as well as antisocial personality disorder (ASP) in adults
(DIS-L,N,0,P) (Robins et al., 1995), a structured diagnostic interview for psychiatric
disorders, the Composite International Diagnostic Interview (CIDI, version 2.1, lifetime) (Robins et al., 1988), a semi-structured diagnostic interview for borderline
and antisocial personality disorders based on DSM-IV criteria, the International
Personality Disorder Examination (IPDE) (Duijsens et al., 1999; Loranger et al.,
1994). Further assessments comprised a medical history, a physical examination including blood pressure, heart rate and weight measurement as well as laboratory assessments (complete blood cell count, liver, kidney, thyroid, glucose function tests,
and electrocardiogram). Using the CIDI we assessed anxiety disorders, mood disor118
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ders, substance and alcohol use disorders, and eating disorders. The CIDI generates
diagnostic information about both past and current disturbances.
For current ADHD-symptoms during the last 6 months, we used a Dutch version of the DSM-IV ADHD-rating scale, based on the 18 DSM-IV items for
ADHD (DuPaul et al., 1998). To facilitate reliability, five complex items (item IAa, lA-d, Η-a, H-c, Η-d) were reformulated into two single statements. Thus the
questionnaire consisted of 23 items in total. The wording of the items was slightly
adjusted to adults. Each item was to be rated by the physician on a scale from 0-3
(0 = rarely or never, 1 = sometimes, 2 = often, or 3 = very often). In rendering
each item on the scale, the word "often" was eliminated from the wording in the
original DSM-IV list, so that the frequency could be chosen as an answer. Inatten
tion and hyperactive/impulsive items alternated in their sequence listed on the
scale. A symptom was considered present if the answer given to the item was "of
ten" or "very often" (score 2 or 3). This threshold reflects the wording in all of the
DSM-IV items as the frequency of occurence to be clinically relevant.
To be given a full diagnosis of adult ADHD, subjects must have ( 1 ) met 6 of 9
DSM-IV criteria of inattention and/or hyperactivity/impulsivity for a diagnosis
of ADHD in childhood and at least 5 of 9 criteria in adulthood, (2) described a
chronic persisting course of ADHD symptoms from childhood to adulthood, and
(3) endorsed a moderate to severe level of impairment attributed to the ADHD
symptoms. A cutoff point of 5 of 9 criteria was set for adult diagnosis of ADHD
based on literature and epidemiological data using the same DSM-IV ADHDRating Scale (Biederman et al., 2000b; Murphy et al., 1996b).
In order to obtain information about lifetime ADHD symptoms and impair
ment, the patient, the partner and if available the parents were interviewed. Infor
mation on schoolreports was examined in order to build the diagnosis in childhood.
To assess intellectual functioning, we administered a short form (Block Design,
Picture Arrangement, Vocabulary, and Arithmetic) of the Dutch WAIS-III. The
reliability of this short form has not been established for the WAIS-III, but for the
WAIS-R the correlation with full administration is .93 (McNemar-Quinn, 1974).
OUTCOME

MEASURES

The outcomes of this study comprise three main domains of symptoms: ADHD,
depression, and anxiety. In addition we assessed impairment and adverse events.
To assess symptoms of ADHD, we used the Dutch selfreport-version of the DSMIV ADHD-rating scale (DuPaul et al., 1998) which has been shown to be sensitive
to drug effects in pediatric (Barkley, 1990) and adult (Spencer et al., 1995) sam
ples. For the analyses the scores were first averaged over days of the week and sub
sequently over all 23 items.
Severity of ADHD was assessed with the Clinical Global Impression Scale for
ADHD (CGI-ADHD). The CGI has often been used in psychopharmacology re119
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search and has been shown to be drug sensitive (NIMH, 1985). We used the global severity subscale of the CGI ( 1 indicates not ill; 7, extremely ill) in our analyses.
For the assessment of depressive symptoms we used the physician based 17item Hamilton Depression Scale (HAM-D) (cutoff clinical depression >16). For
anxiety we used the 14-item physician based Hamilton Anxiety Scale (HAM-A)
(cutoff clinical anxiety >21). These are widely used scales with established psychometric properties (Hamilton, 1959; Hamilton, 1960).
We assessed functional impairment using the dutch version of the Sheehan Disability Scale (SDS) ranging from 0-10 in 3 domains (functioning in work, social contacts/leisure time and family (Sheehan, Harrett-Sheehan, & Raj, 1996). Functioning
was further assessed using the Global Assessment of Functioning scale (GAF). The
GAF scale ranges from 10-100 (American Psychiatric Association, 1994).
In addition the subjects recorded adverse events. We slightly modified the Side
Effects Rating Scale from Barkley (Barkley et al., 1998). The 14 items were rated
from 0-3 (0 indicating 'never' and 3 indicating 'very often'). All assessments were
made at baseline and at the end of the first and second treatment period, except
for the DSM-IV ADHD-rating scale, the CGI-ADHD and adverse events list,
which were administered weekly.

OUTCOME DEFINITIONS
The primary outcome in this study was clinical response defined as a decrease of
at least 2 points on the investigator based CGI-ADHD severity scale over the total
treatment period (three weeks), as well as a 30% symptom reduction or more as
measured by the selfreported DSM-IV ADHD-rating scale. Secondary outcomes
were the level of DSM-IV symptoms of ADHD, as well as symptom levels of depression and anxiety, global functioning (GAF), and impairment (SDS). Safety
measures were the occurrence of adverse events (dichotomous), blood pressure,
weight, heart rate, and number of adverse events (all continuous).

INTERVENTION
A randomised, placebo-controlled, double-blind cross-over trial comparing
methylphenidate with placebo was performed. There were two three-week treatment periods with one week of washout in between. The order of treatment
(methylphenidate-placebo or placebo-methylphenidate) was randomised by the
pharmacist using a computer generated list. Weekly supplies of methylphenidate
or placebo were dispensed by the pharmacy in identically appearing tablets of 10
mg. Medication was prescribed under double-blind conditions in four or five
times a day dosing. Subjects used a device (Memos) containing compartments for
the tablets and a timer in order to dose four or five times a day on time. Dosing
was adjusted to five times a day when rebound occurred. Compliance was moni-
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tored by electronic registration of the. opening of the device, at each visit to the
pharmacy. Compliance was defined as > 80% of time opening the device within
15 minutes after the timer's signal. Study medication was titrated up from low to
high doses to avoid exposure to high initial doses of active medication and to
minimize side effects. Study treatment started with 0.5 mg/kg per day by week 1,
followed by 0.75 mg/kg per day by week 2, and up to 1.0 mg/kg per day by week 3,
unless adverse effects emerged. This titration approach was chosen in accordance
with clinical practice and Spencer's trial (1995). To control for possible substance
use, patients were asked two times during the study to hand over a urine sample.

S T A T I S T I C A L ANALYSIS
The two randomised groups were first compared with respect to baseline vari
ables. Dichotomous outcomes were compared and tested for statistical signifi
cance of treatment effects using the McNemar test for paired proportions. All
continuous outcomes were statistically tested for treatment effects using the
paired t-test. Since dose titration took place over the full three-week treatment pe
riod, and to allow a fully developed effect of methylphenidate to be estimated, the
results for weeks three (last week of first period) and seven (last week of second
period) were used for subsequent statistical analyses. The level of significance (al
pha) was 0.05 (two-sided). We additionally explored the association between re
sponse to methylphenidate (relative to placebo) and age, gender and comorbidity
at baseline in subgroup analyses. These associations were statistically tested using
the Chi squared test, or in case the expected number in a cell was lower than five,
Fisher's exact test.
Eligible patients
(N = 108)

Not randomised
(N = 63)

Randomisation
(N = 45)

Methylphenidate - Placebo
(N = 25)

Completed trial

(N-2S)

Placebo - Methylphenidate
(N = 20)

Completed trial
(N = 25)

Figure ι CONSORT diagram
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RESULTS
STUDY SAMPLE

After screening 108 subjects, 63 were not eligible (Fig. 1): 15 withdrew consent to
the trial and we excluded 41 subjects due to clinically significant medical conditions
(4), abnormal baseline laboratory values (1), clinically unstable psychiatric condi
tions (7), current use of psychotropics (11) and prior use of methylphenidate or
amphetamines (18). After diagnostic assessment, 7 patients were ineligible due to
currently ongoing substance abuse (5), hypertension (1) and severe depression that
urgendy required treatment (1). Eligible and ineligible subjects did not differ sig
nificantly in age or gender. Forty-five subjects (41%) were randomised. 25 were
treated with methylphenidate followed by placebo, and 20 with placebo followed by
methylphenidate. Table 1 shows the demographic and psychiatric characteristics of
these subjects. The subjects were outpatient adults, of whom equal numbers of each
gender were included (24 men and 21 women) between 20 - 56 years of age (mean
39 years). All subjects satisfied diagnostic criteria for current ADHD with at least 5
of 9 symptoms of inattention and/or hyperactivity/impulsivity, and a childhood
onset with at least 6 of 9 symptoms in one or both symptom domains. Collateral in
formation was available of 41 family members (34 parents and 7 siblings) and 28
partners. All family members and partners confirmed the diagnosis to a certain ex
tent. The extent varied between 'very likely' (25 partners and 26 family members),
'likely' (3 partners and 7 family members) and 'possible' (8 family members).
According to the DSM-1V ADHD-rating scale for current symptoms, 43 patients
met criteria for ADHD, combined type and 2 for ADHD, hyperactive/impulsive type.
All subjects completed the trial. One subject completed the last week of the study one
week later for logistic reasons. One subject used morphine in thefifthweek, as meas
ured with urine control and confirmed by urinary analysis. Data of both subjects
have been included in the analyses according to the intention to treat principle.
Table ι Demographic and clinical characteristics
Characteristic

Value

Number of subjects

45

Male, no. (%)

24 (53-3%)

Mean age (range)

39.1 (20-56)

Marital status
Married/relationship
Smgle/divorced/livmg with parents
Schoolfailure
Repeated grade
Special class
Tutoring
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28 (62.2%)
17 (37-8%)
34 (76%)
14 (3!%)
8 (18%)
12 ( 2 7 % )
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Educational level
Lower educational level

26 (58%)

High school

M (31%)

University

5 (11%)

Cognitive testing
Full scale IQ, mean (SD; range)

101 (18; 76-142)

Working

31 (69%)

Social security/sickness benefit

13 (29%)

Impairment
Sheehan Disability Scale (SDS), mean (SD)
Current Global Assessment of Functioning Scale (GAF), mean (SD)

7-6 (1.1)
57 (6.1)

Any comorbid axis 1 disorder, Ν (%)

35 (78%)

Multiple(>=2) disorders, Ν (%)

23 (66%)

Total number of axis 1 disorders (mean)
Past
Current (<= 6 months)
Any mood disorder, Ν (%)
Past
Current (<= 6 months)
Multiple mood disorders(>=2)

104 (3 0)
81
23
23 (66%)
17 (49%)
6 (17%)
6 (17%)

Mood disorders, no.

28

Major depression

15

Dysthymia
Bipolar 1 disorder
HAM-D baseline, mean (SD)
HAM-D baseline >=ι6, Ν (%)
Any Anxiety disorder, Ν (%)

7
6
8 0 (5.8)
4 (9%)
22 (63%)

Past

io (29%)

Current (<= 6 months)

12 (34%)

Multiple (>=2) anxiety disorders
Anxiety disorders, no.
OCD
Specific phobia

8 (23%)
34
3
12

Social phobia

9

Panic disorder

3

Agoraphobia
Generalised anxiety disorder
PTSD

32
2
2

HAM-Α baseline, mean (SD)

7-8 (6.0)

H A M - A > = 2 i , N (%)

2 (4%)
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Any Substance Use Disorder (SUD), N ( % )
Past
Current (<= 6 months)
Multiple (>=2) SUD's
SUD's, no
Alcohol abuse

18 (51%)
15 (43%)
3 ( 9%)
9 (26%)
37
11

Alcohol dependence

3

Cannabis abuse

2

Cannabis dependence

2

Nicotine dependence

11

Nicotine withdrawal

6

Other SUD

1

Bulimia nervosa, Ν (%)

3(9%)

Past

ι (3%)

Current (<= 6 months)

2(6%)

Comorbid antisocial / border me personality disorder, Ν (%)

15 (33%)

Prior treatment

39 (87%)

Age first treatment (N=4i), mean (range)

18 3 (2 - 43)

2-20 years

25 (6i%)

>2i years

16 (39%)

After randomisation, the two treatment order groups (methylphenidate - placebo,
and placebo - methylphenidate) did not differ on any of the demographic and
clinical characteristics as described in Table 1.
Average daily doses of methylphenidate and placebo by the end of week 1 were
0.5 mg/kg (0.31-0.55 mg/kg) resp. 0.5 mg/kg (0.45-0.55 mg/kg), by week 2: 0.75
mg/kg (0.31-0.82 mg/kg) resp. 0.76 mg/kg (0.69-0.82 mg/kg), and by week 3: 0.91
mg/kg (0.54-1.04 mg/kg) resp. 0.98 mg/kg (0.71-1.04). 16/45 subjects using
methylphenidate preferred the five instead of four times a day dosing in the third
week, versus 6/45 subjects using placebo.
According to the combined DSM-IV ADHD-rating scale and CGI-severity
outcome measure, 7 percent responded to placebo versus 38% to methyl
phenidate (Fig. 2). This difference being the primary measure of efficacy was sta
tistically significant (P=0.003). These figures were 0 and 16 in week one, and 7
and 29 in week two, respectively.
If response was based solely on the DSM-IV ADHD-rating scale, i.e. based on
the subject's rating only, these percentages at endpoint were somewhat higher: 13
and 42%, respectively (P=0.011). In the first week they were 4 and 20, in the sec
ond week 11 and 31, respectively. In terms of CGI-severity, i.e. based on investiga
tor's assessment, 18% responded to placebo at endpoint, and 51% to
methylphenidate (P=0.011). In the first week these percentages were 4 and 24, in
the second week 16 and 44 respectively.
124

7 - EH-ICACÏ AND SAltlY Ol- M h l HYLPHbNlDAT t IN 45 ADULTS

In Table 2 mean symptom levels per week for both groups separately are shown
according to outcome measure. After three weeks of methylphenidate a substantially lower symptom level as measured by both the DSM-IV ADHD-rating scale
as well as the CGI-severity was observed than during placebo treatment. On average, methylphenidate use was associated with a 0.19 lower DSM-IV ADHD-rating
scale score (P=0.064) and a 0.72 lower score on the CGI-severity score (P=0.026)
compared to placebo.
Of 41 subjects compliance data were available: 13 were non-compliant versus
28 compliant (compliance = taking medication > 80% of time within 15 minutes
after the timer's signal). Response rates differed between compliant and noncompliant subjects: 43% responded in the compliant (12/28) versus 23 % (3/13)
in the non-compliant group (Fisher 's exact test, p=.31). This trend reached no
significance due to small sample sizes.

DSM-IV
ADHD
Rating
Scale (RS)
Figure 2

CGIseverity

DSM-IV
ADHD-RS
and CGIseverity

Summary of response (%) to methylphenidate (MPH) and placebo in the cross-over

analysis at the end of the treatment period, according to three different depnitions of response
(see text). P-values from McNemar test.

Compared to placebo, 0.93 lower score on the Sheehan Disability Scale was observed after methylphenidate treatment (P=0.029). Better functioning on
methylphenidate was also apparent from a 2.5 higher GAF score, but this was not
statistically significant (P=0.104). Methylphenidate was associated with higher
symptom levels of depression and anxiety than placebo, as was apparent from
higher HAM-D and HAM-Α scores: 2.4 (P=0.002) and 2.9 (P=0.002) points, re
spectively. When defined as a HAM-D >16, 11% (N=5) had depression after
methylphenidate compared to 9% (N=4) after placebo. When defined as a HAMA >21,7% (N=3) had anxiety after methylphenidate compared to 4% (N=2) after
placebo.
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Table 2 Raw scores of primary outcome measures (mean, SD), by treatment-order group
(Mph - Plac /Plac - Mph) and week of treatment
Outcome measure

Wki

Wk2

Wkj

Wks

Wk6

Wk7

145(059)

DSM-IV ADHD Rating-Scale*
Mph-Plac

1.57(0.55)

144(066)

1 37 (0 65) 147(055)

148 (0 59)

Plac-Mph

1.62(0.56)

154(062)

155(056)

1 42 (0 59) 124(074)

142(056)

CCI-SeverityADHD**
Mph - Plac

496(146)

440(135)

436(M7)

548(096)

532(118)

Plac-Mph

505(076)

4 95(119)

4.80 (147)

4-95 ('·47)

4 80 (1 70) 440(170)

5.40 (1.50)

* P= 0 064 and * * P= 0 026, Mph compared to placebo , in cross-over analysis • t endpomt

Exploratory analyses revealed that the clinical response to methylphenidate was
not clearly affected by gender, age, lifetime or current (within the last 6 months)
comorbidity, severity of anxiety and depression, or intelligence (details can be obtained from the first author on request).
A D V E R S E EFFECTS
While treated with methylphenidate 82% of the subjects reported any adverse effect on the Side Effects Rating Scale, versus 69% during treatment with placebo
(P=0.11). The mean number of adverse effects was 0.9 higher during
methylphenidate than during placebo (P=0.004). The only adverse effect that occurred significandy more often using methylphenidate than using placebo, was
loss of appetite (22% versus 4%; P=0.039). Sleeping problems (33% versus 22%;
P=0.27), headache (16% versus 4%; P=0.18), tachycardia (9% versus 2%;
P=0.25), dizziness (16% versus 7%; P= 0.34), abdominal complaints (13% versus
4%; P=0.22), dry mouth (24% versus 7%; P=0.06) and tics (7% versus 2%;
P=0.5) were somewhat more prevalent during methylphenidate than during
placebo treatment, but these differences were not statistically significant. The rate
of other adverse effects was similar for methylphenidate and placebo. Adverse effects were no reason for drop-out. However 8 patients (18%) lowered their dose
due to adverse effects using methylphenidate, versus none using placebo. One patient lowered the dose due to headache after the first week, and seven due to nervousness / irritability before starting the highest dose in the third week.
Further, compared to placebo, the systolic blood pressure was 0.13 mm Hg
higher after methylphenidate but this was not statistically significant (P=0.954).
The diastolic blood pressure remained virtually unchanged. Mean heart rate was
4.8 beats/minute higher (P= 0.002) and mean body weight was 1.7 kg lower (P s
0.001) after methylphenidate treatment compared to placebo.
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DISCUSSION
EFFICACY AND SAFETY

This is the first European randomised double-blind study comparing
methylphenidate to placebo in a large sample of adults with attention-deficit/hyperactivity disorder. ADHD in adults can be identified and reliably diagnosed us
ing the same diagnostic procedures as in the United States, using collateral infor
mation about childhood onset of symptoms and current functioning.
We demonstrated that shortacting methylphenidate with an average daily dose
of 0.9 mg/kg per day, is an effective and well tolerated treatment in the short term.
Response started at the lowest dose in the first week and proved more robust us
ing higher doses. This is in accordance to other pediatric and adult studies using a
stepwise increase in dose (Rapport et al., 1987; Spencer et al., 1995). In addition,
short-term use of methylphenidate was associated with improved functioning in
daily work, social acitivities and family life. Placebo response was low. This is also
in accordance to other studies using methylphenidate in children and adults with
ADHD (Spencer et al., 1996).
No marked effect of gender, age, lifetime or current (within the last 6 months)
comorbidity, intelligence or severity of anxiety and depression on the effective
ness of methylphenidate could be found. However, definite conclusions cannot be
drawn as to the influence of these factors due to small sample sizes, and therefore
limited statistical power.
Although methylphenidate as compared to placebo slightly and significantly
increased the level of depressive and anxiety symptoms, the clinical significance of
these findings was unclear. Above, no serious symptoms of anxiety or depression
emerged in the short-term that led to adjust clinical management of any of the
subjects. Future research should clarify the course of depressive and anxiety
symptoms during treatment with methylphenidate in the long-term.
The mean higher heart rate and mean lower body weight during methyl
phenidate treatment were not clinically significant and no subject required alter
ation of the dose as a consequence. These changes are in accordance to the litera
ture (Spencer et al., 1995). Although the overall percentage of subjects having any
side effect on both methylphenidate and placebo was rather high, side effects on
methylphenidate over and above to those on placebo were few and mild. Only loss
of appetite happened statistically significant more frequent comparing methyl
phenidate with placebo. Adverse effects were no reason for dropout. Most patients
were able to tolerate the highest average daily dose of 0.9 mg/kg/day. The frequen
cy of dose reduction and the frequency and the kind of adverse effects are in ac
cordance to the literature in controlled studies in children and adults using
methylphenidate (Barkley, McMurray, Edelbrock, & Robbins, 1990; Spencer et al.,
1995).
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C O M P A R I S O N W I T H US S T U D I E S
In the eight controlled trials in adults with ADHD using methylphenidate re
sponse rates between 25-78% have been reported. Discrepancies in response rates
have been attributed to differences in ascertainment, sample characteristics with
varying levels of comorbidity, diagnostic methods, and daily doses. Off all studies
performed, we used the largest sample (N=45 versus N=8-37, mean 25). Our re
sponse rates, varying between 38 and 51% depending on outcome measure used,
are in accordance to other studies. Results of these studies however are difficult to
compare, as no information about ascertainment and comorbidity was provided,
diagnostic criteria and outcome measures were not well defined and lower doses
of methylphenidate were used (0.4-0.7 mg/kg/day)(Prince et al., 2002). The most
resembling US study from Spencer and coworkers (1995), used the same doubleblind cross-over design, outcome measures and outcome definitions, and the
same dose titration to 0.9 mg/kg/day. The reported response rate was 78%. A dif
ference between the two studies is the use of only investigator based outcome
measures (Spencer), whereas we used both investigator based and subject based
ratings (CGI- severity resp. DSM-IV ADHD rating scale). The investigator based
response rate was slightly higher than that based on the subjects ratings only; the
combined outcome measure showing the lowest response rate. This use of com
bined investigator and subject ratings can be partly responsible for the differences
in outcome.
In addition, possible explanations for our lower response rate are the following
differences: a different ascertainment and referral pattern (psychiatric outpatients
versus high intellectual and socio-economical functioning academic underachievers), we excluded less subjects (enrollment 41% versus 29%), and included
more lifetime comorbid disorders (mean 3.0 versus 2.6), and more cluster Β per
sonality disorders (33% versus 13% its predecessor, conduct disorder). Almost
every subject had a history of prior psychiatric of psychological treatment (87%)
versus none in the Spencer study, and 61% of those subjects started treatment be
fore the age of 20 years. In addition, our population had a higher history of
schoolfailure (76% versus 43%) and lower mean IQ (101 versus 114) leading
imaginably to a lower educational (this study 58%) en socio-economical level
(Spencer's study: 74% highest socio-economic strata).
The conclusion could be that our more psychiatrically disturbed outpatient
population, being more impaired on various measures, shows lower response
rates than a more intellectual population being referred for underachievement.
The population we included in this trial seems more representative of the patients
seen in daily clinical practice, where many children and adults with ADHD suffer
from two or more comorbid disorders (Biederman et al., 1993; Kooij et al., 2001;
Murphy et al., 1996a), and adults with ADHD often have comorbid personality
disorders (Mannuzza et al., 1993). In addition, adults with ADHD have a mean
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duration of 12.5 years previous psychological or psychiatric treatment (Kooij et
al., 2001) and lower educational levels and SES due to underachievement (Seidman, Biederman, Weber, Hatch, & Faraone, 1998). Possibly, the use of subject
based ratings leads to lower response rates than the use of investigator's ratings.
This could be attributable to subjects difficulties to reflect on own behaviour,
leading to underreporting.
The high percentage of lifetime comorbid substance use disorders (51%) is
characteristic for the adult population. An important research question is
whether ongoing treatment with methylphenidate can reduce substance abuse in
this population. In children with ADHD, treatment with methylphenidate proved
to reduce the risk of substance abuse to a normal level; a recent review in adults
with ADHD and substance abuse indicated the same direction (Wilens et al.,
2003a).
Recendy new stimulant preparations for ADHD have or will soon come to the
market in the United States, all using long acting delivery systems. These long-act
ing, once daily psychostimulant medications are likely to improve the adherence
to prescribed regimens and the level of care for adults with ADHD. In future re
search using larger samples and a long-term design, the impact of gender, IQ, his
tory of prior treatment, and comorbidity on response rates using (long-acting)
methylphenidate and other medications should be further clarified.
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Response to methylphenidate in adults with ADHD is
associated with a polymorphism in SLC6A3 (DATI)
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ADHD IN ALIULIS

ABSTRACT
In this first pharmacogenetic study in adults with ADHD (n=42), a stratified
analysis was performed of the association between response to MPH, assessed under double-blind conditions, and polymorphisms in the genes encoding the
dopamine transporter, SLC6A3 (DATI), the norepinephrine transporter, SLC6A2
(NET), and the dopamine receptor D4, DRD4.
The VNTR polymorphism in the S'untranslated region of SLC6A3 (DATI) was
significantly associated with an increased likelihood of a response to MPH treatment (OR 3.8; 95% CI 1.0-15.2, and OR 5.4; 95% CI 1.4-21.9, depending on definition of response), whereas the polymorphisms in DRD4 and the SLC6A2
(NET) were not. This study confirms the influence of the SLC6A3 (DATI) genotype in determining the response to MPH in the treatment of adults with ADHD.
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INTRODUCTION
Attention deficit/hyperactivity disorder, or ADHD, is a neuropsychiatrie disorder
that affects between 3% and 6% of children worldwide (Faraone et al., 2003).
Family studies (Biederman et al., 1992; Faraone et al., 2005; Cantwell, 1972) as
well as twin studies (Rietveld, Hudziak, Bartels, & Boomsma, 2004; Levy, Hay, McStephen, Wood, & Waldman, 1997) and adoption studies (Sprich, Biederman,
Crawford, Mundy, & Faraone, 2000; Moore & Fombonne, 1999) point to a strong
genetic component in ADHD, with heritability estimates of 60% to 90% (Faraone
et al., 2005; Levy et al., 1997). The disorder persists into adulthood in 50% to 60%
of cases and prevalence rates up to 5% in adults have been reported (Barkley et al.,
2002; Biederman, Mick, & Faraone, 2000a; Kessler et al., 2005b; Kooij et al. 2005).
Treatment with stimulants such as methylphenidate (MPH) and D-amphetamine
is effective in about 70% of children and in 25-78% of adults, depending on patient samples, doses, and outcome measures used (Spencer et al., 1996).
Several studies have implicated genetics not only in ADHD susceptibility, but
also in the response to medication. A number of genes thought to be associated
with an increased ADHD risk have been tested for their association with the response to MPH in childhood ADHD (for a review see also (McGough, 2005).
Most studies have evaluated the SLC6A3 (DATI) gene, which encodes the
dopamine transporter DAT, a direct target of MPH action. Studies of a variable
number of tandem repeat polymorphism (VNTR) in the 3' untranslated region of
this gene, which appears to be associated with ADHD (Cook, Jr. et al., 1995; Waldman et al., 1998; Daly, Hawi, Fitzgerald, & Gill, 1999; Curran et al., 2001), and the
response to MPH treatment outcome have yielded rather inconsistent results.
Winsberg and Comings were the first to report a poorer response to MPH in patients homozygous for the 10 repeat allele (the ADHD 'risk allele') in a prospective study of 30 ADHD children (Winsberg & Comings, 1999). Roman et al. confirmed these findings in their prospective study of 50 children with ADHD, as did
Cheon et al. in their study of 11 children (Roman et al., 2002; Cheon, Ryu, Kim, &
Cho, 2005). However, Kirley et al found that transmission of the 10-repeat allele
was associated with an increased response to MPH in their retrospective, familycontrolled association study that included 119 children with ADHD (Kirley et al.,
2003). Evidence that homozygotes for the 9-repeat allele have an impaired response to MPH was reported in a prospective study of 47 children (Stein et al.,
2002). As Stein et al. stated, this association had also been found in an extended
analysis of the sample reported earlier by Kirley et al. (referenced in (Stein et al.,
2005). In a recent study of the effects of the 3' VNTR in SIC6A3 on the effects of
D-amphetamine in 96 adult healthy volunteers, Lott and coworkers also observed
subjective non-response in individuals with the 9/9 genotype (Lott, Kim, Cook,
Jr., 8c de Wit, 2005).
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A second gene consistently found to be associated with ADHD and studied for
its effect on MPH treatment outcome is DRD4, which encodes the dopamine receptor D4 (Faraone et al, 2005). Although this protein is not a direct target of
MPH, it is an important determinant of dopamine action. Winsberg and Comings did not observe a 48-base pair repeat polymorphism in the third exon of
DRD4 (nor of DRD2) to affect the response to MPH (Winsberg et al., 1999).
Seeger et al., in a prospective study involving 47 children with hyperkinetic disorder (a syndrome classified according to ICD-10 that includes a subgroup of
ADHD patients classified by DSM-IV criteria), found the 7R allele of this polymorphism (which is a risk factor for ADHD and associated with a blunted response of the receptor to ligand binding) to be associated with a reduced response
to MPH treatment (Seeger, Schloss, & Schmidt, 2001). This was only observed,
however, in interaction with a functional polymorphism of SLC6A4 (5-HTT), the
gene encoding the serotonin transporter. A study by Hamarman et al. found the
7R allele to be associated with a higher dose of MPH needed to achieve treatment
response in a sample of 45 children with ADHD (Hamarman, Fossella, Ulger,
Brimacombe, & Dermody, 2004). One study suggested familial clustering of
methylphenidate response, showing a significant correlation of methylphenidate
response between siblings with ADHD, possibly associated with the presence of
one or two alleles at the DRD4-7R locus ( Vandermeulen et al., 2005).
The norepinephrine transporter might be another target of MPH, and a recent
article reported an association between a single nucleotide polymorphism (SNP)
in the SLC6A2 (NET) gene encoding this transporter and a reduced treatment response to MPH in a sample of 45 children (Yang, Wang, Li, & Faraone, 2004).
For genes that have been studied several times, results often seem inconsistent.
The reasons for that are not quite clear, but surely include the mostly small sample sizes used, differences in the design of the studies (e.g. retrospective versus
prospective), MPH dose used and differences in the diagnosis of ADHD and the
definition of response to treatment.
To date, all pharmacogenetic studies of MPH have focused on treatment in
children, exclusively; however, MPH is equally important for the treatment of
adults with persistent ADHD of childhood onset. Predictive pharmacogenetic
testing in adults may lead to better treatment choices and dosing regimens. We
therefore investigated the role of genes with a possible effect on treatment response in children, namely DRD4, SLC6A3 (DATI) and SLC6A2 (NET), in the response of adults with ADHD to MPH treatment in a double-blind, placebo-controlled crossover trial.
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EXPERIMENTAL PROCEDURE
SUBJECTS

DNA was obtained from 42 of 45 adults with ADHD, regardless of subtype, who
were participating in a double-blind, randomised, placebo-controlled crossover
study of MPH, the results of which have been reported elsewhere (Kooij et al., 2004).
Subjects with comorbid psychiatric disorders were included unless these disorders had to be treated first or if treatment with MPH was contraindicated. Subjects were prospectively excluded if they had clinically relevant medical conditions, abnormal baseline laboratory values, a history of tic disorders, IQ <75,
organic brain disorders, clinically unstable psychiatric conditions (i.e., suicidal
behaviours, psychosis, mania, physical aggression, currently ongoing substance
abuse), current use of psychotropics, or prior use of MPH or amphetamines;
pregnant or nursing women were also excluded. The study was approved by the
local Medical Ethics Committee of the Reinier de Graaf Hospital in Delft. All subjects completed a written informed consent form before inclusion in the study.

ASSESSMENTS
Prior to inclusion, patients underwent an extensive clinical assessment for ADHD
and comorbidity (Kooij et al., 2004). The diagnosis of childhood-onset and current ADHD was determined by a psychiatrist's clinical evaluation supplemented
by the Dutch version of the DSM-IV ADHD-rating scale for current symptoms
during the last 6 months (DuPaul et al., 1998; Kooij et al., 2005).
For a full diagnosis of adult ADHD, subjects had to (1) meet 6 of 9 DSM-IV
criteria of inattention and/or hyperactivity/impulsivity for a diagnosis of ADHD
in childhood and at least 5 of 9 criteria of one or both domains in adulthood; (2)
describe a chronic persisting course of ADHD symptoms from childhood to
adulthood; and (3) experience a moderate-to-severe level of impairment attributed to the ADHD symptoms. A cut-off point of 5 of 9 criteria was set for diagnosis of adult ADHD based on the literature and epidemiological data obtained with
the same DSM-IV ADHD-Rating Scale (Biederman et al., 2000a; Kooij et al.,
2005; Murphy et al., 1996b).
Childhood onset of symptoms and impairment (before 12 years of age) was
retrospectively assessed by interviewing the patients and their parents or siblings.
In addition, partners were interviewed about current symptoms and impairment.
Collateral information was available from family members of 39 patients (34 parents and 5 siblings) and of all partners (27). All family members confirmed the diagnosis to a certain extent. The extent varied between 'very likely' (24 family
members and 24 partners), 'likely' (7 family members and 3 partners) and 'possible' (8 family members). In addition, in 38 school reports available from 41 patients, comments on behaviour supporting the diagnosis in childhood was found.
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STUDY DESIGN AND

OUTCOME

A randomised, placebo-controlled, double-blind cross-over trial comparing imme
diate-release methylphenidate with placebo was performed. There were two threeweek treatment periods with one week of washout in between. The order of treat
ment (methylphenidate-placebo or placebo-methylphenidate) was randomised.
Medication was prescribed in four orfivetimes a day dosing, between 8.00 am and
8.00 pm. Dosing was adjusted tofivetimes a day when rebound occurred. Subjects
used a device (Memos) containing compartments for the tablets and a timer in or
der to dose on time. Study treatment was prescribed at 0.5 mg/kg per day by week 1,
followed by 0.75 mg/kg per day by week 2, and up to 1.0 mg/kg per day by week 3.
Only the highest dose was considered for measurement of response.
The Dutch self-report-version of the DSM-IV ADHD-rating scale (DuPaul,
1990) which is sensitive to drug effects in pediatric (Barkley, 1990) and adult
(Spencer et al., 1995) samples, was used to assess symptoms of ADHD. For the
analyses the scores were first averaged over days of the week and subsequently
over all items. Severity of ADHD was assessed with the global severity subscale of
the Clinical Global Impression Scale for ADHD (CGI-ADHD; 1 indicates not ill;
7, extremely ill), which is sensitive to drug effects (NIMH, 1985). The primary
study outcome was clinical response, defined a priori as a decrease of at least 2
points on the investigator-based CGI-ADHD severity scale over the total treat
ment period (3 weeks), as well as a 30% or greater symptom reduction as meas
ured with the self-reported DSM-IV ADHD-rating scale. The two secundary
measures of clinical response were a decrease of at least 2 points on the investiga
tor-based CGI-ADHD severity scale, and a 30% or greater symptom reduction as
measured with the self-reported DSM-IV ADHD-rating scale, taken separately.

DNA ISOLATION AND

GENOTYPING

EDTA blood was collected from 42 adult patients with ADHD. High molecular
DNA was isolated by a routine procedure (Miller, Dykes, & Polesky, 1988).
Genotyping was performed for two polymorphisms in the gene encoding the
dopamine receptor 4, DRD4, the 120-bp tandem insertion/deletion (ins/del)
polymorphism upstream of exon 1 (Seaman, Fisher, Chang, & Kidd, 1999), and
the polymorphism in exon 3 consisting of a variable number of direct imperfect
48-bp repeats (Van Tol et al., 1992). The former polymorphism was genotyped
using a PCR-based method essentially as described by Seaman et al. (Seaman et
al., 1999).
PCR was on 62.5 ng genomic DNA using 0.4 μ.Μ of forward primer
(S'-GTTGTCTGTCTTTTCTCATTGTTTCCATTG-S') and 0.4 μΜ reverse prime
(S'-GAAGGAGCAGGCACCGTGAGC-S'), 0.25 mM dNTPs, 0.5 U Taq DNA
polymerase (Invitrogen, Breda, The Netherlands) in a PCR buffer containing 10
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mM Tris-HCL pH 8.0, 50 mM KCl, 0.1% Triton X-100 (v/v), 0.015% gelatin
(w/v), 5% DMSO (v/v) and 1.5 mM MgCl 2 . PCR products were analyzed on a
1.5% agarose gel. The amplification yielded distinct bands at 429 bp (short "S" al
lele) and 549 bp (long"L" allele). The 48-bp direct repeat polymorphism in DRD4
was genotyped as described by Lichter et al. (Lichter et al., 1993). With 31.25 ng of
genomic DNA as template, PCR was performed with 0.4 μΜ forward primer
(S'-GCGACTACGTGGTCTACTCG-S') an reverse primer (5'-AGGACCCTCATGGCCTTGO'), 0.25 mM dNTPs, 0.11 mM 7-deaza GTP (Amersham Biosciences Roosendaal, the Netherlands), 1 U AmpliTaq Gold DNA polymerase
(Applied Biosystems, Nieuwerkerk a/d IJssel, The Netherlands), 60 mM Tris-HCl
(pH 8.5), 15 mM (NH 4 ) 2 S0 4 ,10% DMSO (v/v) and 2 mM MgCL,. Analysis of the
PCR products on a 1.5% agarose gel showed bands at 378 bp (2 repeats), 426 bp
(3 repeats), 474 bp (4 repeats), 522 bp (5 repeats), 570 bp (6 repeats), 618 bp (7 re
peats), or 666 bp (8 repeats).
The 40-bp VNTR in the 3'untranslated region of the SLC6A3 {DATI) gene en
coding the dopamine transporter was genotyped as described by Michelhaugh et
al. (Vandenbergh et al., 1992; Michelhaugh, Fiskerstrand, Lovejoy, Bannon, &
Quinn, 2001). Genomic DNA (62.5 ng) was amplified with 0.4 μΜ of forward
primer (5'-TGTGGTGTAGGGACGGCCTGAGAG-3') and reverse primer
(5'-CCTTGAGCCGTGACCTCCAGGAA-3') with 0.25 mM dNTPs, 0.5 U Taq
DNA polymerase (Invitrogen) in a PCR buffer containing 60 mM Tris-HCl (pH
8.5), 15 mM (NH 4 ) 2 S0 4 ) 10% DMSO (v/v) and 3.5 mM MgCl2. Analysis of PCR
products was on a 2% agarose gel, producing bands at 443 bp (9 repeats), 483 bp
(10 repeats) or 523 bp (11 repeats).
The 4-bp insertion/deletion polymorphism (NETpPR) in the promoter region
of the SLC6A2 (NET) gene coding for the norepinephrine transporter was ana
lyzed by fragment analysis, using an ABI3100 Genetic Analyser (Applied Biosys
tems) (Urwin et al., 2002). For the amplification of a PCR fragment containing
the variation obtained from 62.5 ng of genomic DNA, a 3-primer system was used
with 0.04 μΜ forward primer carrying a universal tail (5'-GGGACACCGCTGATCGTTAGCAGTGTAATATATGCCTATTGTCC-3'. the universal tail is under
lined), 0.4 μΜ reverse primer (5'- GGAGGAGAGGTTTGCCTAC-S'), and 0.36
μΜ of either a 6FAM-, VIC-, or NED-labeled universal primer. In this assay, one
of three possible universal primers of different length and labeled with a different
fluorescent dye was used for each sample (5'-6FAM-GGGACACCGCTGATCGTTA -3', S'-VIC-ACGGGACACCGCTGATCGTTAO', S'-NED-GACGGGACACCGCTGATCGTTA-3'; stuffer-sequence is underlined). The PCR also contained
0.25 mM dNTP and 1 U Taq DNA polymerase (Invitrogen) in 10 mM Tris-HCl,
pH 8.0, 50 mM KCl, 1.5 mM MgCl2) 1% Triton X-100 (v/v), and 0.15% gelatin
(w/v). PCR products containing three different fluorescent labels were pooled for
further analysis. The pooling ratio for the fluorescent PCR products containing
6FAM, VIC, and NED was 1:1:1. Genotyping was performed using 1.5 μ\ of the
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pooled PCR product together with 9.7 μ\ formamide and 0.3 μ.1 GeneScan-500
Liz Size Standard™ (Applied Biosystems) on an ABI3100 Genetic Analyzer ac
cording to the manufacturer's protocol (Applied Biosystems). Analysis of the PCR
products with Genemapper software (Applied Biosystems) showed fragments at
476 bp and 480 bp (using universal 6FAM-labeled primer), 478 bp, and 482 bp
(using universal VIC-labeled primer), and at 479 bp and 483 bp (using universal
NED-labeled primer).
The cycling conditions for most of the PCR assays were similar, starting with 5
min at 920C, followed by 35 cycles of 1 min at 920C, 1 min at the optimized an
nealing temperature (58CC for the DRD4 120-bp tandem duplication, the 40-bp
VNTR in SLC6A3, and the NETpPR polymorphism in SLC6A2), and 1 min 720C
(2 min in case of NETpPR), then followed by an extra 5 min 72CC. The cycling
conditions for the 48-bp repeat polymorphism in DRD4 started with 10 min at
920C, followed by 40 cycles of 45 sec at 950C, 45 sec at 540C, and 75 sec at 720C,
with a final extension for 10 min at 720C. The amplifications were performed in a
PTC-200 Multicycler (MJ-Research via Biozym, Landgraaf, The Netherlands).

STATISTICS
Responder and non-responder characteristics were compared using Pearson's chisquare test, Fisher's exact test or the Mann-Whitney U test, where appropriate.
The genotype frequencies were tested for Hardy Weinberg equilibrium by Chisquare analysis. In the main analysis, data were stratified by treatment (placebo or
MPH). Only the results for MPH treatment are presented. Differences in geno
type frequencies between responders and non-responders were analyzed using
Chi-square tests. When cell frequencies dropped below five, the Fisher's exact test
was applied. Odds ratios and 95% confidence intervals were generated through
logistic regression analysis. Based on the results of the stratified analysis, a ran
dom effects logistic regression model was used to formally test for statistical inter
action between the genetic variants of the polymorphisms and treatment re
sponse while taking the crossover design into account. Analysis took place on an
intention-to-treat principle.
All P-values were two-tailed and P-values below 0.05 were considered signifi
cant. Since this was considered a purely explorative study, no correction for mul
tiple testing was applied. Analyses were performed in Stata 8.0 (StataCorp. 2003.
Stata Statistical Software: Release 8.0 College Station, TX: StataCorp LP).
RESULTS
Of the 42 participants of the study, 23 were male and 19 were female. 40 pa
tients were diagnosed with ADHD, combined type, 2 patients had ADHD, hyper
active/impulsive type. Median age was 42.5 years (range 20.1-55.7).
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All participants were of Caucasian ethnic origin. None had been treated with
stimulants before. Median IQ was 101.5 (range 76-142); the percentage of partic
ipants with primary, secondary, and tertiary educational level was 54.8%, 33.3%,
and 11.9%, respectively. Mean baseline scores were 1.67 (SD ± 0.52) for the selfreport DSM-IV ADHD-rating scale and 5.57 (SD ±0.91) for the investigator-re
ported CGI severity score; after treatment, these scores were 1.26 (SD ± 0.71) and
4.41 (SD ± 1.64), respectively. Most participants (76.2%) were diagnosed with
lifetime comorbid disorders (median 2, range 1-9), the main ones being mood
disorders (52.4%), anxiety disorders (45.2%), substance use disorders (40.5%),
eating disorders (7.1%), and personality disorders (33.3). Sixteen participants
(38.1%) responded to treatment (responders), as defined by a decrease of at least
2 points on the investigator-based CGI-ADHD severity scale over the total treat
ment period (3 weeks), plus a 30% symptom reduction or more as measured by
the self-report DSM-IV ADHD-rating scale. Twenty-six (61.9%) patients did not
show a clinical response to MPH and were labeled non-responders. MPH re
sponse rates were 51% and 42% for the CGI-S and ADHD-RS, respectively.
Mean methylphenidate doses at endpoint were not different between respon
ders and non-responders (0.94 mg/kg versus 0.93 mg/kg). The characteristics of
both groups are given in Table 1; non-responders had significantly more lifetime
comorbid disorders (p=0.009). The number of patients with lifetime substance
use disorders was significantly more frequent in the group of non-responders
(p=0.05).
Tabel ι Demographics of the study population
Variable

Non Responden Responders

Statistici11

N(%)

N(%)

N(%)

P-value

42 (100)

26 (61.9)

16 (38.1)

Total

Age, median (range)

42 5 (20.1-55 7) 430 (20 1-55.7)

42.0 (20.1-52.1

ns

Sex: Male Ν (%)

23 (54-8)

16 (61 5)

7 (43-8)

ns

ADHD combined type (%)

40 (95.2)

2 6 (100)

M (87-5)

ns

Baseline ADHD-RS score,

1.67(0.52)

1.64 (0.48)

1.71 (0.60)

ns

5-57 (0.91)

5-65 (0.75)

5-44 (115)

ns

101.83 (1824)

99.15 (18.94)

106.19 Oß-Gg) ns

32 (76.5)

18 (69.2)

M (87.5)

ns

3 (1-8)

1 (1-9)

p=o 009

mean (SD)
Baseline CCI-S score,
mean (SD)
Total IQ, mean (SD)
Any lifetime comorbid
disorder, Ν (%)
Number of lifetime comorbid 2 0-9)
disorders, median (range)
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Type of lifetime comorbid
disorders, Ν (%)
22 (52-4)

M (53 9)

8 (50 0)

ns

Anxiety disorders

Mood disorders

19 (45-2)

12 (46.2)

7 (43.8)

ns

Substance use disorders

17 (40.5)

14 (53.8)

3 (18.8)

p=o.o5

3 (7.1)

1 (3.8)

2 (12.5)

ns

Eating disorders

ADHD-RS DSM-IV ADHD rating scale; CGI-S: Clinical Global Impression, Severity scale.
* Responder and non-responder characteristics were compared using Pearson's chi-square test,
Fisher's exact test or the Mann-Whitney U test, where appropriate ns - non-significant

The frequency of genotypes detected in the total group is listed in Table 2.
These were comparable to those found in other studies of individuals of Cau
casian ethnic origin (ALFRED database: http://alfred.med.yale.edu/alfred/index.asp)(Bakker et al., 2005). Testing for Hardy Weinberg equilibrium did not re
veal a significant deviation from expected values (DRD4 (120 bp ins/del):
p=0.758; DRD4 (48 bp repeat): p=0.155; SLC6A2: p=0.758; SLC6A3: p=0.255).
The results of the stratified analysis of response to MPH are presented in Table
2. No association was found between treatment response and the DRD4 120 bp
ins/del or the 48 bp repeat in this gene. For the latter polymorphism, the analysis
was performed for association of carriership of the 7R (the 'ADHD risk allele')
and/or the 2R allele compared to a group of all other genotypes only, due to the
large number of observed alleles. The 2R allele was included because it seems to
be derived directly from the 7R allele by recombination, it is also associated with a
blunted response of the receptor to ligand binding, and is a risk factor for ADHD,
at least in individuals with an Asian ethnic background (Leung et al., 2005; Wang
et al., 2004).
Table 2 Genotype and response to methylphenidate
Cene

Allele/

(polymorphism)

genotype

SLC6A3 (DATi)

10

(VNTR)

9."

Total

Non

Responden

ORfe5%C/;

N(%)

N(%)

N{%)

59 (7°·2)

39 (750)

20 (62.5)

M")

25 (29-8)

13 (25.0)

12 (37-5)

1.8 (0.6-5.2)

10/10

i8 (42.9)

M (53-8)

4

M")

10/11,10/9

23 (54-8)

" (42.3)

12 (750)

3.8(10-152)
(-) observation

Responden

(250)

9/9

1 (2-4)

1 (3 8)

0 (0.0)

L

63 (750)

38 (731)

25 (78.1)

i(-)

S

21 (25.0)

14 (26.9)

7

0.8 (0.2-2.4)

L/L

24 (571)

H (53-8)

10 (62.5)

i(-)

L/S

15 (35-7)

10 (38.5)

5 (31.3)

0.7 (0.2-2.7)

s/s

3 (7.1)

2 (77)

1 (6-3)

0.7 (0.1-8.8)

deleted
DRD4 ins/del
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DRD4 VNTR
Other alleles 57 (67 9)

36 (69 2)

21 (65 6)

i(-)

7.2

16(308)

11 (34 4)

1 2 (0 4 - 3 3)

M")
0 6 (0 2-1 8)

27 (32 1)

SLC6A2 ( Ν Ε η

2

63 (75 0)

37 (71 2)

26 (8! 3)

ins/del

1

21 (25 0)

15(288)

6 (188)

2/2

24(571)

13 (50 0)

π (68 8)

i(-)

1/2

15(35 7)

n (42 3)

4 (25°)

04(01-17)

1/1

3 (71)

2

1

0 6 (0 0-7 4)

(7 7)

(63)

The NETpPR polymorphism in SLC6A2 (NET) was also not associated with
the response to MPH.
The VNTR in SLC6A3 (DATI) was almost significantly associated with treat
ment response when comparing the group of heterozygotes for the allele with 10repeat units and the 10/10 homozygotes (the 10-repeat allele is the'ADHD risk al
lele'). The single 9/9 homozygous patient was removed from the analysis, since
according to the publication of Lott et al. (Lott et al., 2005) this genotype might
have significantly different effects from the heterozygous genotypes containing
the 10-repeat allele and should therefore be considered separately. Whereas 52.2%
of the participants heterozygous for the 10-repeat allele showed a significant im
provement in their condition with MPH treatment (12 out of 23), only 22.2% of
the 10/10 homozygous individuals achieved a comparable response (4 out of 18)
(OR 3.8; 95% CI 1.0-15.2). When we looked at the two measures of response
(CGI-ADHD severity scale and self-report DSM-IV ADHD-rating scale) sepa
rately, we found a statistically significant increased odds ratio for MPH treatment
response (OR 5.4; 95% CI 1.4-21.9) (p=0.017) in the heterozygous 10-repeat al
lele carriers in comparison with the 10/10 homozygotes for the self-report data,
but not for the investigator-based CGI-ADHD severity scale score (OR 1.6; 95%
CI 0.5-5.6) (p=0.444). Substance use disorder (SUD) was significantly more
prevalent in the non-responder group compared to the responders. Although we
did not observe an association between the polymorphisms and the presence of
SUD, we excluded the possibility of bias in the estimation of the association be
tween the VNTR in SLC6A3 (DATI) and response to MPH by including SUD as a
covariate. The odds ratio for clinical response to MPH was slightly elevated to 4.6
(95% CI 1.0 -20.6), and the odds ratio's for response to MPH using the ADHD-RS
en CGI-S changed to 6.4 (95% CI 1.5 - 31.3) and 1.7 (95% CI 0.5 - 6.4), respec
tively.
In line with our findings from the stratified analysis, the random effects logis
tic regression model showed an increased likelihood of a response to MPH treat
ment in the heterozygotes compared with the 10/10 homozygotes (data not
shown). However, the interaction term was not statistically significant (p =
0.101), probably because of the small number of subjects.
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Table 3 Treatment response and SLC6A3 (DATi) genotype
Allele

Measure

Genotype

N(%)

N(%)

(95% CI)

ADHD-RS

10

37 (77 1)

22 (61.1)

M")

9. "

/

Non Responden

Responden

OR

Outcome

11 (22 9)

14 (38.9)

2.1 (O7-6.2)

10/10

H (58.3)

4

M-)

10/11, 10/9

9

(37-5)

M (77-8)

9/9

1

(42)

0

(22.2)

(0.0)

5.4(14-21.9)
(-) observation
deleted

CCI-S

10

30(714)

29 (69 0)

'(-)

9."

12 (28.6)

13 (310)

1.1 (0.4-3.2)

M-)

10/10

10 (47.6)

8

10/11, 10/9

10 (47.6)

13 (61.9)

9/9

1 (4.8)

0

(38.1)

(0.0)

1.6 (0.5-5.6)
(-) observation
deleted

ADHD-RS DSM-IV ADHD rating scale
CCI-S Clinical Global Im jression Seventy scale

DISCUSSION
This is the first pharmacogenetic study of MPH in adults with ADHD. In spite of
adequate dosing of immediate release methylphenidate up to 0.94 mg/kg/day, the
response rate to MPH observed was lower than the 78% response rate observed in
the most comparable US study using the same design, dosing and outcome measures (Spencer et al., 1995). Explanations for this difference may be the use of only
investigator-based outcome measures (by Spencer and coworkers), whereas we
used both investigator-based and subject-based ratings (CGI- severity and DSMIV ADHD rating scale). The use of only subject-based ratings for response only
partly explained the difference compared to the investigator's ratings in our study.
Possible other explanations may be that we enrolled a larger percentage of patients (41% versus 29%) with more psychiatric problems and more impairment
on various measures (lifetime comorbidity, personality disorders, prior treatment, IQ, school failure, SES). These patients might show lower response rates
than a more intellectual population being referred for underachievement, that
were included in the study by Spencer.
The results of our explorative study suggest that the VNTR in the 3' UTR of the
SLC6A3 (DATI) gene might be associated with the MPH treatment response. The
10/10 genotype was associated with a lower probability of a significant reduction
in ADHD symptoms after 3 weeks of treatment, when compared with genotypes
with only a single 10-repeat allele. Genetic variants in DRD4 and SLC6A2 {NET)
did not seem to affect the response to MPH treatment in our patients.
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Our findings regarding SLC6A3 (DATI) confirm those of earlier studies by
Winsberg and Comings, Roman et al. and Cheon et al. (Winsberg et al., 1999; Ro
man et al., 2002; Cheon et al., 2005), but are in contrast to the results published by
Kirley et al. and Stein et al. (Stein et al., 2005; Kirley et al, 2003). Although the rea
son for this discrepancy is not entirely clear (though several of the points men
tioned in the introduction might apply), several recent studies have found that the
10-repeat allele is associated with a higher expression and/or activity of the
dopamine transporter in both in vitro and in vivo (Heinz et al., 2000). Since ther
apeutic doses of MPH need to block more than 50% of the dopamine trans
porters in order to significantly enhance the extracellular dopamine concentra
tion (Cheon et al., 2005; Fuke et al., 2001; Mill, Asherson, Browes, D'Souza, &
Craig, 2002; Volkow et al., 2002b), the increased availability of the transporter
molecule in the brain of individuals with the SLC6A3 (DATI) 10/10 genotype
could mean that higher doses of MPH are needed to achieve appropriate blockade
of the dopamine transporter. This is also suggested by Cheon et al. (Cheon et al.,
2005) who found higher DAT binding ratios during [ 123 I]IPT SPECT in 10/10 ho
mozygous children compared to other genotypes and also a better response to
MPH in the latter group. Thus, if the dose of MPH is not sufficient in patients
with the 10/10 genotype, which might be the case with fixed dosing schedules or
if low doses are used because of adverse effects, patients will have a poorer re
sponse to treatment than patients with other genotypes. Conversely, if dose re
quirements for the 10/10 homozygotes are met, the potentially negative effect of
the genotype on the clinical response would be averted and 10/10 genotype carri
ers may even have a more pronounced response to MPH treatment, compared to
other genotypes. For example, in a recent study of the effects of the SLC6A3
(DATI) 3' VNTR genotype on the response to amphetamine in adult healthy vol
unteers, Lott and coworkers (Lott et al., 2005) observed non-response in individ
uals homozygous for the 9/9 genotype, an effect that might also be masked by the
10/10 effect if dosing is inadequate. As MPH can also downregulate DAT expres
sion (Spencer et al., 2005b), different durations of treatment may also (in combi
nation with MPH dose) underlie the contradictory results of SLC6A3 (DATI)
pharmacogenetic studies. So, whereas the response to short-term treatment may
be influenced by the high expression of the 10-repeat allele, during longer term
treatment these effects may diminish due to transporter downregulation and the
9-repeat allele might become more important. Interestingly, we found the associ
ation of the 10/10 genotype with the response to MPH to be most pronounced
when this response was measured by patient self-report rather than with a clini
cian-completed scale. This aspect of who reports on response measures should be
taken into account when comparing research data in the future.
We recognize that the power of our study was limited and that the results
should be considered preliminary, until replicated. The small sample size may
have led to spurious positive findings and may have limited the power to detect
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differences between groups that are only moderate in size. We did not adjust the
P-value to the number of tests due to power considerations because this could increase the type 2 error rate too much for this explorative study. The small sample
size might explain why we were not able to confirm the earlier findings of an association between DRD4 and SLC6A2 (NET) and the clinical response to MPH
treatment in ADHD in children. However, this study and others suggest that the
SLC6A3 (DATI) genotype is associated with the response to MPH in children and
adults with ADHD. Future studies are needed to disentangle the differential effects of genotypes, comorbidity, dosing, duration of treatment, and occupancy
versus downregulation of the DAT transporter after MPH treatment.
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The aim of this thesis was to gain more insight into the clinical reality and the validity of a new diagnostic concept in adult psychiatry, ADHD in adults. ADHD in
adulthood may be the natural outcome of ADHD in childhood, the most frequently diagnosed disorder in child psychiatry. Research over the last 30 years in
clinical child psychiatry, pharmacology, neuropsychology, neuroimaging, and genetics has provided support for the validity of the diagnosis of ADHD in children.
Because child psychiatry and adult psychiatry are distinct disciplines with their
own literature, knowledge and advances acquired in follow-up and treatment
studies of children with ADHD are not necessarily transferred to adult psychiatry.
Until today, skills and expertise in the diagnosis and treatment of adults with
ADHD are not part of the educational curriculum for mental health professionals, which has led to the current gap in knowledge of the diagnosis and treatment
of ADHD in adults in adult psychiatry. Until recently, when faced with an adult
patient with ADHD, clinicians were often uncertain how to diagnose ADHD and
to differentiate it from other, often comorbid, disorders, and often did not know
what to expect in terms of the efficacy, side effects, and possible risks of abuse of
the stimulants they prescribe for this disorder. Taken together, there were still several obstacles in the path to the diagnosis of ADHD in adults. Since the start of
this thesis in 1997, many studies on adult ADHD have been published and continuous efforts were made by the author of this thesis together with collègues
from the Network Adult ADHD, to educate professionals in mental health care in
diagnostic assessment and treatment of ADHD in adults. In 2005, in 50% cimentai health care facilities in the Netherlands, at least one professional was member
of the Network Adult ADHD (Kooij, unpublished data). The number of identified adult patients with ADHD in the Netherlands is unknown, but based on prescription data (of mainly methylphenidate) above age 19 in 2005, it is estimated
that around 16.000 adult patients have been treated with medication for ADHD
(IMS health, 2005). Starting from an estimated prevalence rate of adult ADHD of
2% in the general population above age 19 in the Netherlands (around 250.000
individuals), 6.4% of the adults with ADHD are currently treated with medication for this condition (Centraal Bureau voor de Statistiek, 2005; Kooij et al.,
2005). This may be an underestimation of the real number of diagnosed patients,
as patients who are diagnosed with ADHD who do not use medication are not included.
Thus the aims of this thesis were to serve clinical adult psychiatry in the search
for aspects of the clinical picture of ADHD in adults, to determine the validity of
diagnostic instruments (Part I), the validity of the construct of ADHD, and the estimated prevalence in the general adult population (Part II), and to investigate aspects of the comorbidity and differential diagnosis (Part III), treatment with
stimulants, and the prediction of treatment response using pharmacogenetics
(Part IV).
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CLINICAL PICTURE AND GENDER DISTRIBUTION
The clinical picture of ADHD in adults, as described in Chapter 2, was investigated in a consecutive sample of 141 adult outpatients. We showed that the distribution of ADHD subtypes, the patterns of comorbidity, and the effectiveness of
open-label treatment with two different medications were comparable in children
and adults with ADHD, adding support to the content- and criterion-related validity of ADHD in adults (Kooij et al., 2001). Although childhood onset and lifetime persisting symptoms and impairment were carefully recorded in all patients,
and although 47% of all parents had sought help during the patients' childhood,
only 14% of the patients had been diagnosed when they were children with Minimal Brain Damage (MBD) or ADHD. We concluded that ADHD should be considered in adults who are not diagnosed with this disorder in childhood and who
seek help for problems such as failure at work or in relationships, or who experience mood swings, anger outbursts, or depressive complaints. The primary reason
for referral may not be limited to the typical ADHD symptoms such as inattention, restlessness, and impulsivity, especially if the patient is not yet aware of
ADHD as a possible explanation for his/her complaints. This new diagnosis may
explain chronic social and therapeutic failure, and appropriate treatment may
break patterns of stagnating development in life and therapy (Murphy et al.,
1996a; Murphy & Barkley, 1996c; Spencer, Biederman, & Wilens, 1999; Barkley et
al., 1996; Barkley et al., 1991; Biederman et al., 2005a). A recent comparable study
from the United States reported that 25% of adults with ADHD had beenfirstdiagnosed as having the disorder in childhood or adolescence. Among patients who
had not received a prior diagnosis, 56% complained about ADHD symptoms to
other health professionals without being diagnosed. Stimulants were the treatment of choice for adult ADHD (84% treated with stimulants). These data confirm the delay in diagnosis of ADHD in adults and the substantial morbidity associated with ADHD in adults in both psychiatric as well as primary care facilities
(Faraone, Spencer, Montano, & Biederman, 2004).
In this consecutive clinical sample of adults with ADHD, the relatively high
number of women with ADHD was striking (male:female ratio 3:1). In clinical
populations of children with ADHD, boys are overrepresented, with a male:female ratio up to 9:1, whereas in epidemiological samples the distribution of both
genders is more equal (Buitelaar, 2002). The discrepancy in male:female ratio between epidemiological and clinical samples of children suggests that ADHD is underdiagnosed in girls. Indeed, several explanations for this phenomenon have
been investigated, such as the more frequent comorbidity with disruptive behaviour disorders in boys leads to more disturbances in social functioning and at
home, leading to a need for referral. In contrast, the inattentive type of ADHD,
which occurs more often in girls, causes less behavioural disturbances and is less
likely to lead to referral. Lastly, general practitioners and mental health profes-

149

ADHD IN A u u i i s

sionals, are usually less aware of the prevalence of ADHD in girls, again leading to
less referral of girls (Gaub & Carlson, 1997; Biederman et al., 1999). On the basis
of comparisons of clinical samples of boys and girls, it has been concluded that
ADHD in both genders shows more similarities than differences, and that ADHD
in girls and women should receive more attention from mental health professionals because the underdiagnosis and undertreatment of ADHD may lead to chronic impairment in several domains (Biederman et al., 1994; Biederman, Faraone,
Monuteaux, Bober, & Cadogen, 2004). In a study of non-referred children with
ADHD, the clinical correlates of ADHD were similar in boys and girls. It was even
suggested that the gender differences reported in groups of patients seen in clinical settings might be caused mainly by referral bias (Biederman et al., 2005b).
The gender distribution in our epidemiological sample of adults (Chapter 4)
was consistent with the findings for children, where an equal male:female ratio
was found using the DSM-IV criteria cutoff of six of nine symptoms. Using a lower cutoff of four of nine current symptoms, the prevalence of ADHD, and especially the hyperactive/impulsive type, was higher in women than in men. Other
recent epidemiological studies of adults show equal gender distributions (Murphy et al., 1996b; Ten Have et al., 2006) or a slight male preponderance (Kessler et
al., 2006).
A possible conclusion regarding the gender distribution in our carefully assessed clinical sample is that adult women are more sensitive to interfering symptoms of ADHD. The percentage of women with ADHD in adult clinical samples is
still not representative of the prevalence of ADHD in women in the general population. More research into the role of gender in adult ADHD is needed, and both
health professions and the general public need to be informed about ADHD in
girls and women, in order to overcome the historical misunderstanding that
ADHD is a disorder of boys only.
Although Clonidine was frequently used to treat children with ADHD in the
1990s, evaluation of the efficacy and safety of open-label treatment with Clonidine
in 34 adults with ADHD revealed that this medication was not very effective or
appropriate for use in adults. The risk of rebound hypertension if patients forgot
a dose of Clonidine (something that may happen daily in ADHD patients) and the
frequent adverse effect of sedation (thus increasing the concentration problems)
led us to conclude that Clonidine is not a good treatment option for adults with
ADHD. Open-label treatment with methylphenidate of 99 adult patients with
ADHD for a longer time (mean 6, range 1-22 months) was effective and took
away the fear of the possible consequences of using an unknown stimulant with
the "potential" of abuse. A double-blind, placebo-controlled cross-over study of
methylphenidate in adults with ADHD was the next step in establishing safety
and treatment response in this population (Chapter 7).
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INSTRUMENTS

As stated in Chapter 1, in the 1990s there were almost no diagnostic instruments
available for the assessment of ADHD in adults, except for the Wender Utah Rat
ing Scale ( WURS), a screening instrument for retrospective assessment of child
hood ADHD symptoms in adults (Ward et al., 1993). Because symptoms of other
disorders were included, this instrument was considered not specific enough for
ADHD. Only instruments for use in children were available or the 18 DSM-IV
criteria, which were designed for use in children 4 to 16 years of age (Rutter, Tizard, & Whitmore, 1970; Achenbach, Conners, Verhulst, & Howell, 1989; Con
ners, 1999; Conners et al., 1997; Conners, Sitarenios, Parker, & Epstein, 1998;
American Psychiatric Association, 1994). The clinical experience of systematic in
terviewing of adult patients about the course and severity of the ADHD symp
toms, the childhood onset of symptoms and impairment, as well as the assess
ment of comorbidity, lead to the development of a Dutch semi-structured
interview for ADHD and comorbidity in adults (SGIK) (Kooij, 2003). This clini
cal interview was adjusted for research purposes and was used for the diagnostic
assessment of ADHD in adults. A Dutch screening instrument for self-report of
ADHD in adults, the DSM-IV ADHD Rating Scale, was developed on the basis of
the English version (DuPaul et al., 1998) by the author of this thesis together with
Jan Buitelaar. The wording of certain criteria referring to childhood behaviour,
such as 'climbing in trees', was slightly adjusted to adults. We then used this selfreport instrument in clinical and epidemiological research (Chapters 3,4, and 7).
We translated two other new self-report questionnaires for adult ADHD, the Con
ners Adult ADHD Rating Scales (CAARS) and the Brown Attention Deficit Disor
der Scale (BADDS) (Conners et al., 1999; Brown, 1996). As the validity of self-re
port in adults was doubted because the diagnosis of ADHD in adulthood depends
on recall of childhood behaviour, and little was known about the reliability of
such recall, we studied the reliability and the convergent and divergent validity, as
well as the prediction of clinical diagnosis, using the CAARS, the BADDS, the
ADHD Rating Scale, and a structured interview for a retrospective diagnosis of
ADHD in adults (DIS-L), in 120 adults with ADHD, their partners, and parents
(Chapter 3). Regarding the psychometric properties of the instruments and de
pending on the focus of measurement, the ADHD Rating Scale was the best in
strument regarding the reliability and validity of the DSM-IV factors, followed by
the CAARS and the DIS-L. The CAARS and the BADDS were identified as best in
struments for the Total scores of the instruments. The BADDS and the ADHD
Rating Scale were best in predicting the clinical diagnosis in this clinical popula
tion, the CAARS performed less well. The ADHD Rating Scale is available in
Dutch and may be used in clinical practice and for research purposes (see Adden
dum). The agreement between self-report and informant report was modest (r=
.3 -.7), the agreement being lower for the DSM-IV factors in all instruments than
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for the other factors measured (r= .3 - .4 resp. r= .5 - .7). Low informant agreement in ADHD is consistent with the literature on child psychiatry.
We concluded that further studies would be needed to disentangle the influence of the disorder, the informant, the instrument, and their interactions on
symptom ratings of ADHD. Self-report rating scales can be used to assess ADHD
symptoms in clinical samples of adults. Although adults with ADHD appear to be
the best informants regarding their symptoms, they tend to underreport the
severity of their symptoms. Additional informant report may be useful to get supplementary information on symptoms and impairment.
The development of new and more structured instruments for adult ADHD
has not yet come to an end, i.e. the CAADID, the Conners Adult ADHD Diagnostic Interview for DSM-IV, was published in 2001 (Epstein, Johnson, & Conners,
2001). The test-retest reliability and the concurrent validity of childhood and
adult symptoms, as rated with the CAADID, were recently shown to be fair to
good in 30 adults outpatients (Epstein & Kollins, 2006). Also the six-item Adult
ADHD Self Report Screener (ASRSvl.l), based on the DSM-IV criteria most predictive for ADHD, and developed by the World Health Organization (WHO) in
several languages, has been published on the Internet (http://www.hcp.med.harvard.edu/ncs/asrs.php). In addition, a structured interview section for retrospective diagnosis of ADHD in adults will be added in the near future to the Composite International Diagnostic Interview (CIDI) (Robins et al., 1988). These
instruments are currently used in epidemiological research worldwide (Kessler et
al., 2005a). Lastly, the AAQoL, the Adult ADHD Quality of Life scale, was developed (Brod, Johnston, Able, 8c Swindle, 2006). The current growth in screening
and diagnostic instruments for adult ADHD may reflect the increasing interest of
adult psychiatry in this common disorder. Much work still has to be done to establish the validity of these instruments and to distinguish ADHD from other disorders, using self-report instruments.

EPIDEMIOLOGICAL FINDINGS
As the results of follow-up studies in children with ADHD have shown that symptoms and impairment persist in 50-60% of adults, it was expected from an epidemiological study of ADHD in adults that ADHD symptoms would be found to
cluster on the individual level (Weiss et al., 1985; Faraone, Biederman, 8c Mick,
2006). Based on the follow-up data and on an estimated prevalence rate of ADHD
in children of 3-5% (American Psychiatric Association, 1994), a prevalence rate
of ADHD in adults of at least 1-3% was expected.
We performed an epidemiological study into the internal and external validity
of ADHD in adults, using the self-reported DSM-IV ADHD Rating Scale for current symptoms, three questions regarding the three core symptoms of ADHD in
childhood, the General Health Questionnaire (GHQ-28), as well as measures of

152

9 - SUMMARY, CFNFRAI Dist USSION AND IONCLUSIONS

impairment in a population-based sample of 1813 adults (aged 18 to 75 years) in
Nijmegen (Chapter 4). The internal validity of ADHD was strongly supported by
confirmatory factor analyses that found that the three-factor model with factors
Inattention, Hyperactivity and Impulsivity, as devised for children, can be generalized to adults of both genders, regardless of age.
The inattentive type is predominant in population-based samples of children,
whereas we found the combined and hyperactive/impulsive type to be predominant (Buitelaar, 2002). This is in accordance with prior results for adults (Murphy
et al., 1996b). It is possible that hyperactive and impulsive behaviour is relatively
overrated in adults due to the use of symptom definitions designed for children,
or that the self-report of adults differs qualitatively from the parent and teacher
ratings of symptoms shown by children, leading to a difference in the distribution
of symptom type. The validity of current hyperactive and impulsive symptom
definitions for ADHD should therefore be assessed in adults.
The external validity of the ADHD symptom factors was supported by the
finding that these showed significant correlations with demographic variables.
There were no gender effects using a cutoff of six current symptoms, in accordance with the study by Murphy & Barkley (1996). If we used a lower cutoff of
four current symptoms, more women than men were identified with the combined and hyperactive/ impulsive type of ADHD. This gender effect remained after controlling for higher GHQ scores in women. In children, population studies
indicate that boys are three times more likely than girls to have ADHD, but also
that the disorder may have been less well identified in girls in these studies, which
often depended on teacher report, and teachers often compared girls with lower
hyperactivity scores to the higher hyperactivity scores of boys (Heptinstall & Taylor, 2002). An explanation may thus be that ADHD symptoms in girls are relatively underreported by significant others, and that adult women themselves may be
sensitive to the hinder caused by the symptoms of ADHD. The most recent epidemiological study by Kessler et al (2006) showed a just significant male:female
odds ratio of 1.6. We conclude that gender differences in populations of children
as well as adults are less common than in referred children and adults. More research is needed to address the problems that the underlie the underreferral of
girls to mental health care.
Hyperactivity symptoms showed a small but significant decline over age between 18 and 75 years, in keeping with the childhood onset of decline of hyperactivity (Biederman et al., 2000b). No age influences were found for IA and I symptoms, a finding in accordance to the National Cormorbidity Survey Replication,
(age span of 18 to 44 years)(Kessler et al., 2005b), but discrepant from that in the
adult licensed drivers study (Murphy et al., 1996b). Future studies may address
the development of ADHD symptoms over time and into old age.
The external validity was also supported by findings obtained with the GHQ,
showing associations between ADHD symptoms and higher scores on all GHQ153

A D H D IN A D U L T S

28 scales; with retrospective self-ratings of ADHD symptoms in childhood, showing some continuity over time; and with self-rated psychosocial impairment, in
that inattentive and hyperactivity symptom scores were significantly associated
with measures of psychosocial impairment, even after controlling for symptoms
of other disorders using the GHQ-28. A cutoff of four or more symptoms of inattention or of hyperactivity/impulsivity was associated with a significant increase
in overall psychosocial impairment, also after controlling for the influence of general psychopathology. This is lower than the cutoff of six symptoms, as derived for
children in the DSM-IV Field Trial (Lahey et al., 1994). A lower threshold in
adults than in children is in accordance with follow-up studies of children with
ADHD (Biederman et al., 2000b). These indicate that adults have on average fewer symptoms of ADHD than children and adolescents, but also that lower symptom levels in adults do not imply better functioning. A cutoff of six symptoms for
adults therefore may be overly restrictive and may possibly lead to underdiagnosis
of ADHD in adults (Murphy et al., 1996b). The finding of symptom reduction
with age may reflect the developmental insensitivity of the DSM-IV, not the natural history of ADHD (Barkley, 1997b). As mentioned earlier, developmental
change may make it difficult for ADHD children to meet criteria for ADHD as
they age (Faraone, 2000a; Faraone et al., 2006). Instead of using strict cutoff scores
based on those for ADHD in children, a more dimensional approach of ADHD in
adults may be useful in the future, in order to prevent underdiagnosis and undertreatment in this age group. Our findings suggest that continuing impairment as a
result of ADHD of childhood onset, and a cutoff of four current criteria may be
appropriate for a diagnosis of ADHD in adults. Also our clinical data obtained
with the self-report DSM-IV ADHD Rating Scale supported a cutoff of four current criteria in adults by predicting the clinical diagnosis better than a cutoff of six
criteria (Chapter 3).
The prevalence of ADHD in adults was 1.0% (95% CI 0.6-1.6) and 2.5% (95%
CI 1.9-3.4), using a cutoff of six and four current symptoms, respectively, and requiring the presence of all three core symptoms in childhood. Although it may
have been more reliable to use all DSM-IV criteria for assessment childhood
symptoms, we compensated for this purpose by strictly requiring all three core
symptoms of ADHD in childhood to identify the disorder, thereby excluding all
ADHD subtypes, except the combined type. Our prevalence rate of 1.0-2.5% may
thus be a conservative estimate, comparable to the results of the recent ESEMeD
study, in which a new version of the CIDI interview, including a section for retrospective assessment of ADHD in adults, was used. In this study, 2.9% of adults
were found to have had ADHD in childhood, and 1% to have current ADHD (Ten
Have et al., 2006). ADHD was defined by the presence of six of nine symptoms of
ADHD in childhood, and currently'still having much difficulty with those symptoms'. Thus, no cutoff for current criteria in adulthood was defined. Recently, new
data from the general adult population in the United States, obtained using a two-
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phase design of screening and diagnostic assessment of ADHD and with a cutoff
of six current criteria, indicated a conservative prevalence estimate of 4.4%
(Kessler et al., 2006; Kessler et al., 2005b). This is comparable to the earlier report
ed prevalence rate in the United States (4.7%), obtained on the basis of self-report
questionnaires in adult licensed drivers (Murphy et al., 1996b). In a recent United
States telephone survey in the general population among 966 adults and using
two definitions of'narrow' (threshold), and 'broad' (subthreshold) ADHD, preva
lence estimates between 2.9% for 'narrow ADHD' and 16.4% for 'broad ADHD'
were found. Having (any) ADHD was associated with lower levels of education
and employment status, indicating that ADHD is a common disorder associated
with impaired functioning (Faraone & Biederman, 2005).
It may be concluded that all studies support the existence of ADHD in adults in
the general population. The various estimates of the prevalence of ADHD in
adults depend on the methodology used; studies using a two-phase design includ
ing diagnostic assessment are considered more reliable than those using self-re
port questionnaires only. Prevalence estimates based on self-report question
naires may be too conservative. Yet, many questions remain to be resolved, i.e. the
relatively low prevalence rate in the ESEMeD study, which used a structured diag
nostic interview. In future studies, international consensus about instruments and
cutoff values for adults, as well as the role of impairment, is needed.

COMORBIDITY
A D H D AND SEASONAL AFFECTIVE DISORDER

We studied aspects of the discriminant validity of ADHD in adults, by assessing
comorbidity with seasonal affective mood disorder (SAD) and by comparing the
seasonality of mood symptoms in ADHD patients with and without SAD symp
toms (Chapter 5). Symptoms of mood disorders frequently co-occur in children,
adolescents, and adults with ADHD (Chapters 2, 7) (Biederman, Newcorn, &
Sprich, 1991; Butler, Arredondo, & McCloskey, 1995; Spencer et al., 1999). A new
research area in adults with ADHD is the association between mood changes and
seasonality (Levitan et al., 1999). We studied the seasonality of mood symptoms
using the Seasonal Pattern Assessment Questionnaire in adults with ADHD and
lifetime or current depressive episodes. We found a prevalence rate of lifetime or
current depressive episodes in a clinical population of 259 adults with ADHD of
57.5% (N=115). Of these 115 patients, 61% showed a seasonal pattern of depres
sive symptoms, evaluated with the SPAQ. This resulted in an estimated prevalence
of SAD in the total population of 259 adults with ADHD of 27%. Women were
significantly more often affected than men. ADHD patients with SAD symptoms
differed significantly from patients without these symptoms on the Global Sea
sonal Score (measuring seasonal differences in sleep, mood, social activity, weight,
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appetite, and energy) (Amons, Kooij, Haffmans, Hoffman, & Hoencamp, 2006).
These figures confirm the prevalence of SAD reported in an earlier study of adults
with ADHD. As that study excluded patients with current depression, the number
of SAD cases may have been underestimated (19%) (Levitan et al., 1999). The
overlap of ADHD and SAD symptomatology may be because of variations in the
serotonin 5-HT2A receptor gene, which are similar in SAD and ADHD, and the
possible involvement of the dopamine D4 receptor gene, which has been associat
ed with both ADHD and SAD in overeating women (Levitan et al., 2002; Levitan
et al., 2004). The high prevalence of SAD symptoms in adults with ADHD has
clinical relevance because additional therapeutic interventions may be appropri
ate and available. Since bright light therapy is the primary treatment for SAD,
many adults with ADHD and comorbid SAD may benefit from it (Golden et al.,
2005).
A D H D AND BORDERLINE- AND ANTISOCIAL PERSONALITY DISORDER

We also investigated aspects of the discriminant validity of ADHD in adults by as
sessing comorbidity with borderline and antisocial personality disorder (BPD
and ASPD) and by comparing the characteristics of patients with a history of
childhood sexual abuse with those without such a history (Chapter 6).
Follow-up studies of patients with ADHD with comorbid conduct and opposi
tional defiant disorder have found that these behaviour disorders may be a pre
cursor of later antisocial behaviour (Loeber et al., 2002; Ferdinand et al., 1995).
Little research has been done into the coexistence of ADHD, BPD, and ASPD in
adults.
In Chapter 6, we showed that 5.6% of 53 adults with ADHD met full diagnos
tic criteria for either BPD or ASPD. If the subthreshold criteria for these personal
ity disorders were also taken into consideration, the combined percentage in
creased to 24.5%. These figures are in accordance with the above-mentioned
follow-up studies of children with ADHD and behaviour disorders and in keep
ing with the preliminary literature on personality disorders in adults with ADHD
(Dowson et al., 2004; Kooij et al., 2001). Adults with ADHD and (subthreshold)
BPD and/or ASPD had more symptoms of conduct disorder (CD) or opposition
al defiant disorder (ODD) when they were children. This is in accordance with
follow-up studies of children with ADHD and behaviour disorders and adds to
the concurrent validity of ADHD. The symptoms that overlapped the most in
ADHD patients were the BPD symptoms 'affective instability' and 'inappropriate
anger', followed by the ASPD symptoms 'recklessness', irritability/aggressiveness',
'deceitfulness', and 'lack of remorse'. A clinical picture of affective instability, irri
tability, and unreliable and reckless behaviour in a patient may be suggestive of a
cluster Β personality disorder, especially when adult ADHD is not taken into ac
count. This clinical picture may lead to diagnostic confusion and may have conse-
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quences for treatment. The other way round, in the study by Fossati et al. (2002)
of adults with BPD, a retrospective diagnosis of childhood ADHD was made in
60% of the adults, indicating that there is substantial overlap of (a history of)
ADHD symptoms in BPD patients. The best way to establish both diagnoses may
be to carefully assess both childhood onset and lifetime persistent ADHD and
personality disorders, using structured diagnostic instruments.
A D H D AND CHILDHOOD SEXUAL ABUSE

In Chapter 6, we also reported on the incidence of childhood sexual abuse
(CSA) in adults with ADHD, and on the differences in demographic and clinical
characteristics between ADHD patients with (CSA+) and without (CSA-) such a
history. One third of all adults with ADHD reported unpleasant sexual experiences, of whom 18.5% reported being sexually abused as a child. Almost one third
of all women with ADHD reported CSA, a higher percentage than that reported
in a recent study of adults with ADHD. This study used only self-report questionnaires for ADHD and may have included less severely impaired patients (Rucklidge et al., 2006). The prevalence of CSA in our study population was higher than
that in the general population, but comparable to that in other psychiatric populations. As children with CSA are more frequently diagnosed with ADHD than
children without such a history, CSA appears associated with the diagnosis of
ADHD in both children and adults.
The group of sexually abused patients with ADHD did not achieve the highest
level of education, they needed teaching in special classes more often, and they
were less often employed as adults than those without a history of CSA. The
CSA+ group experienced bulimia nervosa and (subthreshold) BPD significantly
more often than the CSA- group. There was a lifetime trend toward more conduct
disorder and aggressive behaviour in the CSA-l- group. CSA+ patients tended to
have more 'core' symptoms of BPD, such as 'unstable relationships', 'identity disturbance', and 'recurrent suicidal behaviour'. If replicated in future studies with
larger samples, this may be relevant for differentiating between ADHD and BPD,
as these symptoms may be associated with a history of CSA and be part of what
might be called 'real' BPD.
The association of CSA with eating disorders and borderline and antisocial development has been reported before (Zlotnick et al., 1996; Zanarini et al., 2005;
Wonderlich et al., 2001). Eating problems, especially binge eating and bulimia
nervosa, also have been identified in children and adults with ADHD and may be
responsible for the relatively new association between ADHD and overweight and
obesity (Altfas, 2002; Surman, Randall, & Biederman, 2006; Agranat-Meged et al.,
2005).
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We investigated the predictive validity of ADHD in adults by measuring the efficacy and the safety of treatment with stimulant medication, the cornerstone of
ADHD treatment in children (Chapter 7). Methylphenidate has been used for
more than sixty years and is the most-studied medication for ADHD in doubleblind trials. Response rates of up to 75% have been obtained with
methylphenidate in US studies of children and adults with ADHD (Spencer et al.,
1995; Prince, 2006; Spencer et al., 2005a).
We performed the first European study of the efficacy and safety of
methylphenidate in a randomized double-blind placebo-controlled cross-over
trial involving 45 adults with ADHD. In order to establish the response rate in
psychiatric outpatients instead of in only academic underachievers (Spencer et al.,
1995), we included as many patients as possible representative of those seen in
daily clinical practice (Chapter 7). When the study started, long-acting
methylphenidate was not yet available in the Netherlands, therefore we used the
only stimulant medication then registered for ADHD in children, short-acting
methylphenidate. We demonstrated that short-acting methylphenidate, with an
average daily dose of 0.9 mg/kg administered four to five times a day, is an effective and well-tolerated treatment for adults with ADHD in the short term. In
keeping with other pediatric and adult studies in which the dose was increased in
a stepwise manner, the response started at the lowest dose in the first week and
proved more robust when higher doses were administered (Rapport et al., 1987;
Spencer et al., 2005c; Spencer et al., 1995). In addition, short-term use of
methylphenidate was associated with improved functioning in daily work, social
activities, and family life. The placebo response was low. This is also in accordance
with other studies using methylphenidate in children and adults with ADHD
(Spencer et al., 1996). The effectiveness of methylphenidate was not markedly influenced by gender, age, lifetime or current (within the last 6 months) comorbidity, intelligence, or severity of anxiety and depression. However, definite conclusions cannot be drawn about the influence of these factors because of small
sample sizes, and therefore limited statistical power.
The increase in heart rate and loss of weight seen during methylphenidate
treatment were not clinically significant and dose adjustment was not needed in
any patient. These changes have been reported earlier (Spencer et al., 1995; Prince,
2006). Nevertheless, monitoring of heart rate, blood pressure, and weight is recommended in patients before and after treatment with methylphenidate (Kooij,
2003; Wilens et al., 2005b). The side effects of methylphenidate compared with
placebo were few and mild. Only loss of appetite occurred significantly more often in the methylphenidate-treated patients. No patients dropped out because of
adverse effects and the highest average daily dose of 0.9 mg/kg/day was well toler-
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ated in most patients. Despite weekly visits during the study, repeated instructions
from clinicians, and an electronic device to help patients remember the timing of
the dosages, compliance with a four to five times a day dosing regimen was considered inadequate in 32% of patients. Non-compliance was associated with nonresponse, but not significantly so because of the small sample size.
The response rate achieved with short-acting methylphenidate varied between
38% and 51%, depending on outcome measure used. These figures are in accordance with those of some studies, but lower than the reported 78% response rate
in the US study that resembled our study the most, that of Spencer and coworkers, who used the same double-blind cross-over design, outcome measures, and
outcome definitions, and the same dose titration to 0.9 mg/kg/day (Spencer et al.,
1995). The relatively low response rate in our study may have been because we included a more psychiatrically disturbed outpatient population, who showed impairments on various measures. Moreover, the response rate was lower that that of
their population with a higher mean IQ that was referred for underachievement.
The population of our study would appear to be more representative of the patients seen in daily clinical practice, where many children and adults with ADHD
suffer from two or more comorbid axis I disorders (Biederman et al., 1993; Kooij
et al., 2001; Murphy et al., 1996a), and adults with ADHD often have comorbid
personality disorders (Mannuzza et al., 1993)(Chapter 6).
The literature on treatment response using medications for ADHD in children
and adolescents is much more extensive than on adults with ADHD. Most studies
have been short-term efficacy studies, and long-term tolerability and efficacy studies are currently required. Due to the increase of the number of children and adolescents diagnosed with and treated for ADHD during the 1990s in the United
States, research on the pharmacotherapy of ADHD has grown. In the United States,
currently nine methylphenidate formulations (short- and long-acting
methylphenidate, long-acting OROS-methylphenidate, and dex-methylphenidate),
five amphetamine formulations (dextro-amphetamines, mixed amphetamine salts
and pemoline) and one non-stimulant, norepinephrine reuptake inhibitor (atomoxetine) have been indicated for the treatment of ADHD. Of this total of 15 formulations, 10 are long-acting, potentially once-daily agents (Prince, 2006). In addition,
in december 2005 the methylphenidate patch was approved for ADHD. Recent
double-blind placebo controlled studies in adults with ADHD, using OROSmethylphenidate, mixed amphetamine salts extended release (MAS XR), and atomoxetine showed efficacy and safety compared to placebo and extends to studies using this medication in children with ADHD(Biederman et al., 2006b; Goodman,
Ginsberg, Weisler, Cutler, 8c Hodgkins, 2005; Spencer, 2004; Spencer, Biederman, 8c
Wilens,2004).
Although tricyclic antidepressants (TCAs) are established alternative treatments for ADHD in children and adults (Spencer 8c Biederman, 2002), particularly the more noradrenergic secondary amines (desipramine and nortriptyline),
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their narrow therapeutic index and potential for cardiovascular toxicity have limited their use (Spencer et al., 2004).
Modafinil, a novel stimulant for the treatment of narcolepsy, has not (yet) been
approved by the Food and Drug Administration (FDA) but has been shown to be
effective against ADHD in children and adults (Swanson et al., 2006; Turner,
Clark, Dowson, Robbins, & Sahakian, 2004). The dopaminergic antidepressant
bupropion hydrochloride, which has been approved by the FDA for depression
and for smoking cessation, has shown efficacy in double-blind studies in children,
adolescents, and adults with ADHD. The magnitude of the effect is less than that
of the stimulants or atomoxetine. It is noteworthy that bupropion did not evoke
mania in adult patients with ADHD and bipolar disorder in an open-label study
of 6 weeks (Conners et al., 1996; Wilens et al., 2003b; Wilens et al., 2005a; Prince,
2006). Although available in the Netherlands, the use of bupropion for adult
ADHD is limited by the lack of sustained-release preparations, which means that
it is difficult to obtain adequate dosing for ADHD.
The wealth of medications for ADHD offers patients and clinicians in the
United States a range of treatment options. In the Netherlands, only three formulations for ADHD are currently available: short-acting methylphenidate, longacting OROS-methylphenidate, and the long-acting noradrenergic reuptake inhibitor, atomoxetine. All three have been registered for the treatment of ADHD in
children. Several formulations have an indication for adult ADHD in the United
States, but none of them has (yet) been registered for adult ADHD in the Netherlands. The recent development of long-acting stimulant and noradrenergic medications for ADHD is a major step forward in the treatment of ADHD in children
and adults. As the half-life of short-acting methylphenidate is only 2 hours, most
patients have to dose several times a day on time, in order to prevent rebound
symptoms. The need to maintain compliance to a regimen of dosing 3-4 times
daily day in children, and 4-6 times daily in adults, is the main shortcoming of this
effective medication and the supposed reason for treatment failure (Kooij, 2003).
As one of the core features of ADHD is lack of planning and organization, compliance with a frequent dosing schedule is a major concern for patients as well as
clinicians, especially in adults who are assumed to take responsibility for their
medication use and who no longer have the external control of school or parents.
Since long-acting stimulants and long-acting noradrenergic agents have come
onto the (mainly US) market, a new era of efficacy and efficiency in the treatment
of ADHD may have started (Prince, 2006).
Recently, reports on sudden unexplained deaths in children treated with stimulants have caused concern about the long-term safety of these medications. Sudden unexplained deaths have been associated with amphetamine abuse and reported in children with underlying cardiac abnormalities taking the
recommended doses of amphetamines. The rate of sudden deaths, however, does
not seem greater than the number of sudden deaths that would be expected to oc-
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cur in this population without treatment. The FDA therefore has decided not to
take regulatory action so far and will continue to evaluate serious adverse events.
In January 2006 the text of the label of some stimulant medications has been extended with a warning about possible risks for children with underlying heart defects. Further, reports on a slight increase in suicidal thoughts in children using
atomoxetine (0.4% of 1350 children using atomoxetine, compared to none of 851
children using placebo) formed another concern that was raised in September
2005. The FDA directed the pharmaceutical industry to revise the labeling for atomoxetine to include a boxed warning and additional warning statements regarding an increased risk of suicidal thinking in children and adolescents being treated with this drug. Information and updates on these issues are available at
http://www.fda.gov/.
PHARMACOGENETICS

Pharmacogenetics is a new development in medical science, by which treatment
outcome is predicted by linking response rates to gene polymorphisms. In children with ADHD, pharmacogenetic studies have yielded unequivocal results regarding the direction of the association, with results pointing to the DATI transporter gene as an important gene associated with the response to treatment.
We performed the first pharmacogenetic study of adults with ADHD, analyzing the association between response to methylphenidate and polymorphisms in
the genes encoding the dopamine transporter, SLC6A3 (DATI), the norepinephrine transporter, SLC6A2 (NET), and the dopamine receptor D4, DRD4 (Chapter
8). We showed that the VNTR polymorphism in the 3'untranslated region of
SLC6A3 (DATI ) was significantly associated with an increased likelihood of a response to methylphenidate treatment, whereas the polymorphisms in DRD4 and
the SLC6A2 (NET) were not.
The 10/10 genotype of DATI was associated with a lower probability of a significant reduction in ADHD symptoms after 3 weeks of treatment, when compared with genotypes with only a single 10-repeat allele. Our findings regarding
SLC6A3 (DATI) confirm those of earlier studies (Winsberg et al., 1999; Roman et
al., 2002; Cheon et al., 2005), but are in contrast with others (Stein et al., 2005;
Kirley et al., 2003). Although the reason for this discrepancy is not entirely clear,
several recent studies have found that the 10-repeat allele is associated with a
higher expression and/or activity of the dopamine transporter both in vitro and in
vivo (Heinz et al., 2000). Since therapeutic doses of methylphenidate need to
block more than 50% of the dopamine transporters in order to significantly enhance the extracellular dopamine concentration (Cheon et al., 2005; Fuke et al.,
2001; Mill et al., 2002; Volkow et al., 2002b), the increased availability of the transporter molecule in the brain of individuals with the SLC6A3 (DATI) 10/10 genotype could mean that higher doses of methylphenidate are needed to achieve ap-
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propriate blockade of the dopamine transporter. This was suggested recently following the observation that DAT binding ratios during [123I]IPT SPECT were
higher in 10/10 homozygous children than in children with other genotypes, and
the response to methylphenidate was better in the latter group (Cheon et al.,
2005). Thus, if the dose of methylphenidate is not sufficient in patients with the
10/10 genotype, which might be the case with fixed dosing schedules or if low
doses are used because of adverse effects, patients will have a poorer response to
treatment than patients with other genotypes. Conversely, if dose requirements
for the 10/10 homozygotes are met, the potentially negative effect of the genotype
on the clinical response will be averted and 10/10 genotype carriers may even have
a more pronounced response to methylphenidate treatment, compared to carriers
of other genotypes. As methylphenidate can also downregulate DAT expression
(Spencer et al., 2005b), different durations of treatment may also (in combination
with methylphenidate dose) underlie the contradictory results of SLC6A3 (DATI)
pharmacogenetic studies. So, whereas the response to short-term treatment may
be influenced by the high expression of the 10-repeat allele, during longer term
treatment these effects may diminish due to transporter downregulation and the
9-repeat allele might become more important.

GENERAL C O N C L U S I O N S A N D F U T U R E D I R E C T I O N S
In summary, we conclude that the clinical reality and validity of ADHD in adults
is sufficiently demonstrated by the results of this thesis.
In future epidemiological studies, international consensus about instruments
and cutoff's for adults, as well as the role of impairment is needed. Much work
still has to be done to establish the validity of new screening and diagnostic instruments for adult ADHD, and to distinguish ADHD from other disorders using
selfreport instruments. The threshold of six of nine DSM-IV criteria for ADHD
may be too restrictive to be applied to adults and merits further epidemiological
research including clinical diagnosis. The identical structure of symptoms of
ADHD in childhood, adolescence and adulthood will facilitate the study of the
biological and genetic correlates of this dimensional disorder across the life span
in the future. The combined study of brain volume and morphology in ADHD
using neuroimaging, genetics, neuropsychology and clinical correlates will be
needed to define endophenotypes for ADHD and to refine diagnostic classifications of this common disorder.
ADHD is not merely a childpsychiatric disorder that persists into young adulthood, but an important and unique manifestation of psychopathology across the
entire life span. ADHD merits clinical and research attention in early as well as in
late adulthood, and to an equal degree in men and women. Ongoing education
about ADHD in girls and women to the medical profession and the general pub-

162

9

-

S U M M A R Y , (.[-NÌRAI

DISC U S S I O N A N D ( ON(

LUSIONS

lie will be necessary to overcome the historical misunderstanding of ADHD as a
disorder of only boys.
The high prevalence of symptoms of seasonal affective disorder (SAD) in adults
with ADHD has clinical relevance, because other therapies such as bright light
therapy may be used. Future research should investigate efficacy and safety of
bright light therapy in adults with ADHD and SAD, and the possible differences in
(chrono) biological and genetic background in patients suffering from ADHD
with and without SAD, as well as the associations with sleeping and eating problems in both ADHD and SAD. The relationships between seasonality, circadian
rhythm, melatonin, serotonin, eating problems and mood are complex, and may
play an important role in the pathophysiology of ADHD and associated mood and
sleep disorders. The onset of melatonin secretion was recently found to be delayed
in children with ADHD and sleep-onset insomnia compared with children with
ADHD without this sleeping disorder (Van der Heijden, Smits, Van Someren, &
Gunning, 2005). This study will be replicated by our group in adults with ADHD.
Melatonin has been shown to be effective in a double-blind, placebo-controlled
study, advancing sleep and the onset of dim-light melatonin secretion in children
with chronic problems getting to sleep on time (Smits, Nagtegaal, van der Heijden,
Coenen, & Kerkhof, 2001). Moreover, disruption of the normal circadian rhythm,
leading to a decreased total production of melatonin during the night, may increase the risk of cancer. Higher melatonin levels, as measured in first morning
urine, have been associated with a lower risk of breast cancer (Schernhammer &
Hankinson, 2005). Epidemiologic studies suggest that women who work at night
and who experience sleep deprivation, circadian disruption, and exposure to lightat-night are at an increased risk of breast cancer, and possibly colorectal cancer as
well (Davis & Mirick, 2006; Hansen, 2006; Stevens, 2006; Schernhammer, Kroenke,
Laden, & Hankinson, 2006). Thus in women with ADHD and sleep-onset insomnia or delayed sleep phase disorder, the total amount of melatonin secreted during
the night may be lower than that in women without these disorders, possibly leading to less protection against certain types of cancer.
As the seasonality of depressive episodes also has been shown to be associated
with bipolar spectrum disorders, more studies of the relationship between bipolar
disorder, seasonality, and ADHD are needed (Shin, Schaffer, Levitt, & Boyle,
2005).
ADHD and behaviour disorders may be important predecessors of BPD development. If confirmed, it may be necessary to reappraise what we know about the
nature of this disorder (Fossati et al., 2002; Davids et al., 2005). Future studies
comparing groups of patients with ADHD and cluster Β personality disorders
may further clarify which symptoms are most helpful for differential diagnosis.
Childhood sexual abuse (CSA) appears related to the diagnosis of ADHD in
both children and adults. The relationship between CSA, ADHD, CD, eating dis
orders, obesity, BPD, and ASPD in women deserves further study. Future research
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should focus on the genetic background and the consequences of eating problems
in adults with ADHD and a history of CSA, and especially the susceptibility to somatic illnesses such as obesity, diabetes and hypertension.
Since treatment with medications for ADHD in adults has been shown effective as in children, making the diagnosis is a prerogative to treatment. Untreated
ADHD may be a riskfactor for the development of chronic psychiatric impairment and may offer an explanation for failed treatments of comorbid conditions.
More research from both Europe and the United States is needed on alternative
pharmacological treatments and on the evaluation of established therapeutics in
different age groups of both genders. Adults with late-onset ADHD should also be
studied further, because their response to long-acting OROS-methylphenidate is
not different from that of adults with full ADHD (Biederman et al., 2006a). Further, more research is needed on the short- and long-term safety and efficacy of
medications for ADHD, novel medications affecting the cholinergic, histaminergic and peptidergic systems, treatment for comorbid ADHD, the use of combined
medications, and the combination of medication and psychosocial treatment
(Pliszka, 2001; Biederman, Spencer, & Wilens, 2004; Prince, 2006).
Though not included as a subject of this thesis, psychological interventions are
important determinants in the treatment of ADHD in adults, and deserve more
research attention (Kooij, 2003). Cognitive Behaviour Therapy and Interpersonal
Psychotherapy (IPT) may be applied for adults with ADHD to treat depression,
low self-esteem and impulse control problems (Safren et al., 2005).
Finally, further pharmacogenetic studies are needed to disentangle the differential effects of genotypes, comorbidity, dosing, duration of treatment, and occupancy versus downregulation of the DAT transporter after methylphenidate treatment.
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Dit proefschrift bevat een aantal klinische studies naar de validiteit van de diagnose ADHD bij volwassenen, met name gericht op diagnostiek en behandeling.
Bij kinderen is ADHD de meest gediagnostiseerde kinderpsychiatrische stoornis.
De validiteit van deze diagnose is door wetenschappelijk onderzoek gedurende de
afgelopen 30 jaar inmiddels overtuigend aangetoond. ADHD bij volwassenen is
een nieuw concept voor de volwassenen psychiatrie, en vormt tegelijkertijd de
veronderstelde resultante in de tijd van dezelfde diagnose bij kinderen. De validiteit van de diagnose ADHD bij volwassenen wordt sinds de negentiger jaren
van de vorige eeuw in toenemende mate onderzocht.
Het doel van dit proefschrift was om de volwassenen psychiatrie te ondersteunen
bij de zoektocht naar het klinisch beeld van ADHD bij volwassenen, de validiteit
van diagnostische instrumenten (deel I, hoofdstukken 2 en 3), de validiteit van het
construct van ADHD in de algemene volwassen bevolking in Nederland, en de
geschatte prevalentie (deel II, hoofdstuk 4), aspecten van de comorbiditeit bij
ADHD en de differentiaal diagnostiek (deel III, hoofdstukken 5 en 6), de behandeling met methylfenidaat, en de voorspelling van de respons op behandeling met
methylfenidaat door middel van farmacogenetica (Deel IV, hoofdstukken 7 en 8).
HOOFDSTUK 2
Het klinisch beeld van ADHD werd onderzocht in een poliklinische populatie van
141 opeenvolgende volwassen patiënten. We toonden aan dat de verdeling van
subtypen van ADHD, de patronen van comorbiditeit en de effectiviteit van open
label behandeling met 2 verschillende medicijnen vergelijkbaar zijn bij kinderen
en volwassenen met ADHD. Hierdoor wordt de validiteit van de diagnose ADHD
bij volwassenen ondersteund.
Hoewel het begin van de ADHD symptomen in de kindertijd en het langdurige
beloop van symptomen en disfunctioneren zorgvuldig werden vastgesteld bij alle
patiënten, en hoewel 47% van de ouders reeds hulp voor hen had gezocht in de
kindertijd, was bij slechts 14% de diagnose Minimal Brain Damage (MBD) of
ADHD gesteld. We concludeerden dat de diagnose ADHD overwogen kan en
moet worden bij volwassenen die, hoewel ze de diagnose in de kindertijd niet kregen, nu hulp zoeken voor bijvoorbeeld onderpresteren in werk of relatieproblemen, of die stemmingswisselingen, woedebuien of depressieve klachten hebben.
De reden voor verwijzing hoeft dus niet beperkt te zijn tot de typische ADHD
symptomen zoals concentratieproblemen, rusteloosheid en impulsiviteit, met
name als de patiënt zich niet bewust is van ADHD als mogelijke verklaring voor
de klachten.
Deze nieuwe diagnose kan een verklaring vormen voor chronisch disfunctioneren op sociaal en therapeutisch gebied. Een adequate behandeling voor
ADHD op volwassen leeftijd kan het patroon van stagnerende ontwikkeling in het
leven en in de behandeling doen keren.
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HOOFDSTUK 3
De auteur van dit proefschrift ontwikkelde samen met Jan Buitelaar een Nederlandse 'Zelfrapportage Vragenlijst voor ADHD bij volwassenen', gebaseerd op de
DSM-IV criteria voor ADHD. De formulering van bepaalde criteria die refereren
aan het gedrag van kinderen, zoals 'in bomen klimmen', werd aangepast aan volwassenen. Dit zelfrapportage instrument werd vervolgens gebruikt in klinisch en
epidemiologisch onderzoek (hoofdstukken 3,4 en 7). We vertaalden 2 andere zelfrapportage vragenlijsten voor ADHD bij volwassenen, de 'Conners Adult ADHD
Rating Scales' (CAARS) en de 'Brown Attention Deficit Disorder Scale'
(BADDS)(Conners, 1999; Brown, 1996). De validiteit van zelfrapportage door
volwassenen werd betwijfeld omdat de diagnose ADHD afhangt van de retrospectieve herinnering aan gedrag in de kindertijd, en er weinig bekend was over de betrouwbaarheid van die herinnering. Wij onderzochten de betrouwbaarheid, de
convergente en divergente validiteit, alsmede de predictie van de klinische diagnose ADHD met behulp van de CAARS, de BADDS, de Zelfrapportage Vragenlijst
voor ADHD en een gestructureerd interview voor de retrospectieve diagnose
ADHD op volwassen leeftijd, de DIS-L, bij 120 volwassenen met ADHD, hun
partners en hun ouders. Wat betreft de psychometrische eigenschappen van de
DSM-IV factoren in de verschillende vragenlijsten, had de Zelfrapportage Vragenlijst voor ADHD de hoogste betrouwbaarheid en validiteit, gevolgd door de
CAARS en de DIS-L. De CAARS en de BADDS presteerden beter als de Totaal
scores van de instrumenten werden vergeleken. De klinische diagnose werd het
best voorspeld door de BADDS en de Zelfrapportage Vragenlijst voor ADHD. De
CAARS miste een groter aantal diagnosen in deze klinische populatie. De Zelfrapportage Vragenlijst voor ADHD is beschikbaar in het Nederlands en kan gebruikt
worden voor de klinische praktijk en voor wetenschappelijke doeleinden (zie Addendum). De overeenkomst tussen zelfrapportage en rapportage door partners of
ouders was matig (r= .3 - .7). De overeenkomst was lager voor de DSM-IV factoren in alle instrumenten dan voor de andere factoren (r= .3 - .4 resp. r= .5 - .7).
Een lage concordantie is conform de bevindingen in de kinderpsychiatrische
literatuur.
Meer onderzoek is nodig naar de onderlinge verbanden tussen de invloed van
de stoornis, het instrument, de informant, en hun interacties op de symptoom
scores van ADHD. Zelfrapportage vragenlijsten kunnen worden gebruikt voor
screening op ADHD symptomen in klinische populaties volwassenen. Volwassenen met ADHD kunnen vergeleken met ouders en partners, het beste zelf informatie geven over hun symptomen, maar neigen tot onderrapportage over de ernst
van de symptomen. Informatie van partner en ouders blijkt nuttig en belangrijk
voor aanvullende informatie over symptomen en beperkingen.
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HOOFDSTUK 4
Op basis van follow-up data en een prevalentie van ADHD bij kinderen van 3 5% (American Psychiatric Association, 1994), werd een prevalentie van tenminste
1 - 3% van ADHD bij volwassenen verwacht. Wij onderzochten de interne en externe validiteit van ADHD in een populatie van 1813 volwassenen (18-75 jaar) in
de regio Nijmegen. Hiertoe werd hen gevraagd de volgende vragenlijsten in te
vullen: de Zelfrapportage Vragenlijst voor ADHD voor de huidige symptomen, 3
vragen over de kernsymptomen van ADHD in de kindertijd, the General Health
Questionnaire (GHQ-28), en vragen over psychosociaal disfunctioneren. De interne validiteit van ADHD werd krachtig ondersteund door confirmatieve factor
analyses, die aantoonden dat het 3-factoren model (met de factoren Inattentie,
Hyperactiviteit en Impulsiviteit) zoals ontwikkeld voor kinderen, kan worden
gegeneraliseerd naar volwassenen van beide geslachten, en naar jonge en oude
proefpersonen. De externe validiteit werd ondersteund door significante correlaties van de ADHD factoren met demografische variabelen. Er waren geen verschillen tussen de geslachten bij een afkappunt van 6 huidige symptomen. Bij een
afkappunt van 4 huidige symptomen werden meer vrouwen met het gecombineerde en met het hyperactief/impulsieve type ADHD geïdentificeerd. Dit geslachtsverschil bleef gehandhaafd na controle voor andere stoornissen, zoals
gemeten met de GHQ. In klinische populaties hebben jongens driemaal vaker
ADHD dan meisjes, maar er zijn aanwijzingen dat meisjes minder goed worden
herkend en verwezen dan jongens. Volwassen vrouwen lijken daarentegen vrij
sensitief voor de aanwezigheid van storende ADHD symptomen. Ook in recent
ander epidemiologisch onderzoek bij volwassenen is de prevalentie tussen beide
geslachten ongeveer gelijk. Meer onderzoek is nodig naar de oorzaken van onderdiagnostiek en onderbehandeling van meisjes en vrouwen met ADHD.
De externe validiteit werd ook ondersteund door de associatie van de ADHD
symptomen met hogere scores op de GHQ, met scores op de kernsymptomen van
ADHD in de kindertijd, en met het gerapporteerde psychosociale disfunctioneren. Vanaf een afkappunt van 4 huidige symptomen van zowel aandachtstekort als van hyperactiviteit was er een significant verband met psychosociaal
disfunctioneren ten opzichte van lagere symptoom scores. Dit afkappunt bleef
gehandhaafd na controle voor symptomen door andere psychopathologie zoals
gemeten met de GHQ. Dit afkappunt is lager dan het afkappunt van 6 symptomen dat gedefinieerd is voor kinderen in de DSM-IV. Een lager afkappunt van
de DSM-IV criteria voor volwassenen komt overeen met de bevindingen uit follow-up studies van kinderen met ADHD. Volwassenen hebben gemiddeld minder
symptomen van ADHD dan kinderen, maar dit betekent niet dat zij beter functioneren. Een afkappunt van 6 huidige symptomen kan voor volwassenen te
streng zijn en dit kan leiden tot onderdiagnostiek van ADHD op volwassen leeftijd. De afname van symptomen met de leeftijd weerspiegelt eerder de ongevoe-
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ligheid voor de ontwikkeling van de DSM-IV criteria voor ADHD, dan het
natuurlijke beloop van deze stoornis. Hierdoor wordt het steeds moeilijker om de
diagnose ADHD te krijgen naarmate de leeftijd vordert. In plaats van op stricte
wijze afkappunten voor ADHD bij kinderen toe te passen op volwassenen, zou
een meer dimensionele benadering van ADHD nuttig kunnen zijn voor volwassenen om onderdiagnostiek en onderbehandeling te voorkomen. Onze bevindingen
suggereren dat persisterende symptomen van ADHD vanaf de kindertijd met
levenslang disfunctioneren, en een afkappunt van 4 huidige symptomen kunnen
passen bij de diagnose ADHD op volwassen leeftijd. Onze conservatieve schatting
van de prevalentie van ADHD in de volwassen algemene bevolking varieerde
tussen de 1.0 en 2.5% , afhankelijk van een afkappunt van 6, respectievelijk 4
huidige symptomen, en met de vereiste aanwezigheid van alle 3 de kernsymptomen van ADHD in de kindertijd. De conclusie luidt dat symptomen van ADHD
kunnen worden geïdentificeerd op individueel niveau in de algemene volwassen
bevolking, en dat de interne en externe validiteit van ADHD bij volwassenen worden ondersteund door de bevindingen in dit onderzoek. In toekomstige epidemiologische studies naar ADHD bij volwassenen is internationale consensus
noodzakelijk over de gebruikte instrumenten, het afkappunt voor volwassenen en
de rol van het disfunctioneren voor de diagnose.

HOOFDSTUK 5
Wij onderzochten de discriminante validiteit van ADHD bij volwassenen door
een studie naar de comorbiditeit van ADHD met depressieve episoden, met name
die met een seizoengebonden patroon, ook wel winterdepressies genoemd. We
vergeleken seizoengebonden veranderingen tussen patiënten met ADHD met en
zonder symptomen van winterdepressie met behulp van de in het Nederlands vertaalde Seasonal Pattern Assessment Questionnaire (SPAQ). We vonden een
prevalentie van 57.5% lifetime depressieve episode(n) in een poliklinische populatie van 259 volwassenen met ADHD (N=115). Van deze 115 patiënten vertoonde 61% een seizoengebonden patroon. Hiermee kwam de geschatte
prevalentie van seizoengebonden depressie in de totale populatie van 259 patiënten met ADHD op 27%. Vrouwen hadden vaker een seizoengebonden depressie
dan mannen. Onze bevindingen komen overeen met de enige andere studie naar
seizoengebonden depressie bij volwassenen met ADHD. De hoge prevalentie van
seizoengebonden depressie bij volwassenen met ADHD heeft klinische consequenties. Lichttherapie is de behandeling is van eerste keus voor deze vorm van
depressie, en volwassenen met ADHD kunnen hiervan profiteren.
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HOOFDSTUK 6
De discriminante validiteit van ADHD werd verder onderzocht door retrospectief
symptomen van de oppositionele gedragsstoornis (ODD), en van de agressieve
gedragsstoornis (CD) vast te stellen, en prospectief symptomen van de borderline- en antisocial persoonlijkheidsstoornis (BPD en ASPD) te onderzoeken bij 53
volwassenen met ADHD. We vergeleken voorts de kenmerken van patiënten met
ADHD met en zonder een voorgeschiedenis van seksueel misbruik. Slechts 5.6%
van de 53 volwassenen met ADHD voldeed aan de volledige diagnostische criteria
voor hetzij BPD danwei ASPD. Dit percentage steeg tot 24.5% bij toepassing van
subthreshold diagnosen (een criterium minder). Volwassenen met ADHD en
hoge symptoomscores van BPD en ASPD hadden in de kindertijd hogere symptoomscores van CD of ODD. Dit is overeenkomstig de resultaten van follow-up
studies bij kinderen met ADHD en gedragsstoornissen en ondersteunt de validiteit van ADHD. Meest voorkomende overlappende symptomen bij ADHD
patiënten waren de BPD symptomen 'affectlabiliteit' en 'inadequate, intense
woede'. Een klinisch beeld van wisselende stemmingen, snel geïrriteerd zijn, onbetrouwbaar en roekeloos gedrag kan suggestief zijn voor een cluster Β persoon
lijkheidsstoornis. Een dergelijk klinisch beeld kan leiden tot diagnostische verwar
ring en dit kan consequenties hebben voor de behandeling. Zowel de diagnose
ADHD op volwassen leeftijd als een cluster Β persoonlijkheidsstoornis dienen in
dergelijke gevallen zorgvuldig te worden onderzocht.
Eenderde van 54 volwassenen met ADHD rapporteerde onaangename seksuele
ervaringen, van wie 18.5% seksueel misbruik in de kindertijd (aanranding of
verkrachting). Bijna eenderde van de vrouwen met ADHD was als kind seksueel
misbruikt. Dit aantal is hoger dan in de algemene bevolking, maar vergelijkbaar
met andere psychiatrische populaties. Uit onderzoek is bekend dat kinderen die
seksueel misbruikt zijn, vaker worden gediagnostiseerd met ADHD dan kinderen
die niet zijn misbruikt. Uit ons onderzoek blijkt dat seksueel misbruik ook geas
socieerd is met de diagnose ADHD op volwassen leeftijd. Volwassenen met
ADHD en seksueel misbruik (CSA-I-) behaalden vergeleken met degenen zonder
seksueel misbruik (CSA-) niet het hoogste opleidingsniveau, volgden vaker spe
ciaal onderwijs als kind, en hadden minder vaak een betaalde baan in de vol
wassenheid. De CSA+ groep had significant vaker boulimia nervosa en (sub
threshold) BPD dan de CSA- groep. Er was een levenslange trend in de richting
van meer agressief gedrag in de CSA+ groep. CSA+ patiënten neigden tot meer
'kernsymptomen' van BPD, zoals 'instabiele relaties', 'identiteitsstoornis', en 'recidiverende suicidale gedragingen'. Deze bevindingen kunnen, indien gerepliceerd
in grotere populaties patiënten, relevant zijn voor de toekomstige differentiatie
tussen ADHD en BPD. Deze symptomen kunnen geassocieerd zijn met een
voorgeschiedenis van seksueel misbruik, en deel uitmaken van wat 'echte' BPS
zou kunnen worden genoemd.
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De associatie tussen seksueel misbruik, eetstoornissen en een borderline en an
tisociale ontwikkeling is bekend uit eerder onderzoek. Eetstoornissen, met name
binge eating en boulima nervosa zijn in verband gebracht met ADHD bij
kinderen en volwassenen, en kunnen verantwoordelijk zijn voor de relatief
nieuwe associatie tussen ADHD, overgewicht en obesitas.
HOOFDSTUK 7
De predictieve validiteit van ADHD bij volwassenen werd bestudeerd door onder
zoek naar de effectiviteit en veiligheid van behandeling met kortwerkend
methylfenidaat. Wij verrichtten de eerste Europese studie met methylfenidaat bij
45 volwassenen met ADHD in een dubbel-blind, placebo-gecontroleerd cross
over design. We toonden aan dat kortwerkend methylfenidaat met een gemid
delde dosis van 0.9 mg/kg, vier tot vijfmaal daags gedoseerd, een effectieve en
goed verdragen behandeling is voor volwassenen met ADHD op de korte termijn.
Het gebruik van methylfenidaat was geassocieerd met verbeterd functioneren in
werk, sociale activiteiten en gezinsleven. De respons op placebo was laag. Dit
komt overeen met ander onderzoek met methylfenidaat bij kinderen en volwasse
nen met ADHD. Leeftijd, geslacht, comorbiditeit, intelligentie of ernst van angst
of depressie waren niet van invloed op de effectiviteit van methylfenidaat. Een
gemiddeld hogere hartslag en een gemiddeld lager lichaamsgewicht kwamen va
ker voor tijdens behandeling met methylfenidaat, maar dit was niet klinisch rele
vant. De enige significant vaker voorkomende bijwerking bij methylfenidaat
vergeleken met placebo was minder eetlust. De meeste patiënten verdroegen de
hoogste gemiddelde dagelijkse dosis van 0.9 mg/kg goed. Ondanks de structuur
van het onderzoek, was de compliance aan het frequente doseringsschema onvoldoende bij 32% van de patiënten. Slechte compliance was geassocieerd met nonrespons, maar dit was niet significant. Het responspercentage varieerde van 38%
tot 51%, afhankelijk van de uitkomstmaat. Dit komt overeen met andere studies,
maar is lager dan in de meest vergelijkbare studie van Spencer et al. (1995). Een
verklaring kan zijn dat wij een populatie patiënten includeerden met ernstiger
psychopathologie, meer comorbiditeit en een lager gemiddeld IQ, vergeleken met
een academische populatie van onderpresterende studenten.

HOOFDSTUK 8
De predictieve validiteit van de respons op kortwerkend methylfenidaat werd
verder onderzocht met behulp van farmacogenetica. We verrichtten de eerste farmacogenetische studie bij volwassenen met ADHD (N=42) naar de associatie van
de respons op methylfenidaat met polymorfismen in de genen die coderen voor
de dopamine transporter, SLC6A3 (DATI), de norepinephrine transporter,
SLC6A2 (NET), en de dopamine receptor D4, DRD4. We toonden aan dat het
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VNTR polymorfisme van SLC6A3 {DATI) significant geassocieerd is met een
toegenomen kans op respons op methylfenidaat. Dit kon niet worden aangetoond
voor de polymorfismen van DRD4 en SLC6A2 (NET). Het 10/10 genotype van
DATI was geassocieerd met een lagere kans op respons vergeleken met de genotypes met maar een 10-repeat allei. Deze bevindingen komen overeen met eerdere
studies bij kinderen met ADHD, maar zijn in tegenspraak met andere studies. Het
10-repeat allei wordt geassocieerd met een hogere activiteit van de dopamine
transporter. Mogelijk zijn daardoor hogere doses methylfenidaat nodig voor
patiënten met het 10/10 genotype om de dopamine transporter adequaat te
blokkeren. Tengevolge van vaste doseringsschema's in gecontroleerde studies kan
de groep met het 10/10 genotype mogelijk niet aan respons zijn toegekomen. Dit
kan een verklaring vormen voor de tegenstrijdige bevindingen rond de SLC6A3
(DATI) in verschillende studies. Methylfenidaat kan ook de expressie van DAT
doen afnemen met de duur van de behandeling, wat een andere verklaring kan
vormen voor de gevonden verschillen. Meer farmacogenetisch onderzoek in
grotere populaties is nodig om de invloed van verschillende genotypes te onderscheiden, waarbij de dosis methylfenidaat, en de duur van de behandeling in aanmerking moet worden genomen.
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DANKWOORD
Het einde van een lange reis komt in zicht, of is het een bergtop? Het was inspirerend, mooi en veeleisend werk om te mogen doen. Het dankbare van dit boek is
dat de oogst van 10 jaar werk bijeen komt. Terugkijkend was het een groot avontuur, met vele medereizigers en passanten, en een bij tijden ongewisse uitkomst.
MIJN D A N K GAAT NAAR:
De volwassenen met ADHD: dit proefschrift is aan hen opgedragen en dankzij
hun bereidwillige medewerking tot stand gekomen. Hoewel ervaren onderzoekers
van de Corssendonck cursus waarschuwden dat er altijd minder patiënten
beschikbaar zijn voor onderzoek dan je denkt, blijken volwassenen met ADHD de
uitzondering op die regel. Nog steeds bieden mensen zich spontaan aan om mee
te doen met onderzoek. De noodzaak van onderzoek wordt door hen ook het
meest gevoeld. Heel veel dank voor jullie inzet en vertrouwen!
Arga Paternotte: paranymf! Wat herinner ik me nog goed jouw entree in mijn
werkkamer in Delft: 'Moeten wij niet eens praten?' Dat deden en doen we nog
steeds! Je historische woorden: 'Jij doet waar wij op wachten', hebben mij al die
jaren vleugels gegeven. Dank voor je gedrevenheid, steun en vriendschap.
Marije Boonstra: paranymf! Ook jouw stormachtige entree op de sollicitatie voor
een AIO plaats in de neuropsychologie van ADHD bij volwassenen zal ik niet licht
vergeten. Hoewel te laat, was je onze enige serieuze kandidaat, en naar is gebleken
geheel terecht! We hebben geleerd multipele problemen op te lossen en zijn een
tijd getuige geweest van eikaars lief en leed. Dank voor je steun, het samen
oplopen.
Jan Buitelaar: hooggeleerde promotor! Wij ontmoetten elkaar voor het eerst op
een terras in Barcelona in 1996, toen wij allebei net een eerste artikel over ADHD
bij volwassenen hadden gepubliceerd. Niet veel later kwam ik met je praten over
onderzoek, waarbij jouw enige vraag was: 'Wil je promoveren'? Daarmee was het
geregeld. Je toewijding aan de wetenschap, je vasthoudendheid, concrete hulp en
probleemoplossend vermogen, naast je scherpzinnigheid en gevoel voor tijd en
plaats hebben mij altijd met bewondering vervuld. Ik heb het als een voorrecht ervaren bij jou in de leer te mogen zijn. Daarnaast hebben we veel samengewerkt bij
voorlichting aan het publiek, de media, en op internationale congressen. Dank
voor je geduld en vertrouwen.
Willem van Tilburg: hooggeleerde opponens! Je vervult een rol aan het begin en
aan het eind van dit proefschrift, de cirkel is rond! Nooit zal ik het verhaal achter
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de stapel doosjes Ritalin op je werktafel vergeten bij onze eerste kennismaking.
Hoewel op afstand heb ik altijd je steun voor dit nieuwe concept voor de volwassenen psychiatrie ervaren. Je schreef mee aan mijn 2e artikel, (Tijdschrift voor
Psychiatrie 1999), en nam daarmee stelling tegen de toen heersende scepsis over
deze nieuwe diagnose in de psychiatrie. Dank voor je steun.
Joop Purer, Cees Rijnders, Paul Hodiamont en collega's ben ik erkentelijk voor de
bereidheid ons te laten participeren in Regioproject 2 in Nijmegen met de ADHD
zelfrapportage vragenlijst. Die steun heeft eerste epidemiologische data over
ADHD bij volwassenen opgeleverd.
De hoogleraren Rutger Jan van der Gaag, Willem Nolen en Professor Zielhuis
dank ik voor de bereidheid het manuscript te lezen en te beoordelen, en voor de
verleende toegang tot de promotie. Anne Speckens, Willem van Tilburg en Theo
Doreleijers voor het deelnemen aan de promotiecommissie.
Fonds Psychische Gezondheid, de Hersenstichting, GGZ Delfland, de Parnassiagroep en Zorgverzekeraar DSW investeerden in dit onderzoek in een tijd dat
ADHD bij volwassenen nog niet bestond. Zonder hen was mijn onderzoek en dat
van Marije Boonstra niet mogelijk geweest. De Wetenschappelijke Activiteiten
Commissie (WAC) van de Reinier de Graaf Groep in Delft heeft bijgedragen aan
de kosten van de bereiding van de studiemedicatie en aan de aanschaf van de
Memos doosjes met timer om de therapietrouw te meten. Veel dank daarvoor.
De onmisbare onderzoeksassistenten en stagiaires die data hielpen verzamelen,
invoeren en controleren, en die de patiënten in planden: Alex de Jager, Judith
Rietjens, Susan ter Linden, Mariska Duivelshof, Yvonne van der Horst, Ineke de
Noord en Carla Oostenbach. Veel dank!
Jane Sykes snoeide vaardig in mijn Engelse teksten om er leesbaar en publiceerbaar engels van te maken.
Zonder de rekenwonders van deze wereld: Edwin van den Oord, Huib Burger,
Tonko Hoffman, Sita Vermeulen en Irma Huijbrechts was er geen proefschrift geweest. De co-auteurs dank ik voor hun inzet en vasthoudendheid. Peronik Amons
wil ik danken voor zijn enthousiasme voor onderzoek, en voor de toestemming
ons artikel te mogen plaatsen in dit proefschrift.
De opleiders en supervisoren: Ruud van Beest, Willem Nolen, Erik Hoencamp,
Wim Dijken, Robert Abraham, Boudewijn Gunning, Jaap Goekoop en Harry
Rooijmans hebben ieder bijgedragen aan mijn opleiding tot psychiater en onderzoeker. Dank voor jullie voorbeeld!
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Rigo van Meer: dank voor je steun voor het onderzoek, en je openheid voor
nieuwe ideeën. Victor Vladar: een reikende hand op het juiste moment! Felix
Olthuis, Edsel Kwidama en Gijs Jordaan: dank voor het vertrouwen en de ruimte,
het me laten schuiven. En wat een mooi programma mocht ik onder jullie hoede
bouwen bij PsyQ, samen met Rob.
De collega's van GGZ Delfland: dank voor de samenwerking, de bereidheid te
leren en samen een eerste Zorgprogramma voor volwassenen met ADHD te maken. De apotheek van GGZ Delfland met Wim van der Pol, Paul van der Linden,
Lydia Cupido and Sardna Haghen: veel dank voor jullie enthousiasme en belangeloze inzet voor de medicatie trial met methylfenidaat.
De collega's van Wetenschappelijk Onderzoek van Parnassia gaven me het gevoel
in een warm bad beland te zijn, en dat onderzoek een echte plaats heeft binnen
Parnassia en PsyQ.
De bibliotheek van GGZ Delfland en het Documentair Centrum van Parnassia:
dank voor het aan de lopende band leveren van nieuwe ladingen artikelen.
De collega's van Programma ADHD bij volwassenen van PsyQ: wat is het heerlijk
om in zo'n fantastisch team te werken! Rob en Eline: partners in Programma en
Kenniscentrum ADHD bij volwassenen: wat vormen we een goed span, dank voor
jullie steun! Maaike, Bart, Hatice, Emel en Helen: dank voor jullie leergierigheid,
het is fijn jullie te mogen superviseren. Erica en Reinhard: dank voor jullie loyaliteit.
De Netwerkspecialisten Pieter Jan Carpentier, Nannet Buitelaar, Liesbeth Kalma,
Patricia van Wijngaarden, Miquel Santana, Lex Pull en Anne van Lammeren dank
ik voor de jarenlange samenwerking en de belangeloze inzet voor de verspreiding
van kennis over ADHD bij volwassenen in Nederland.
Piet Alblas en Petra Gerding komt lof toe voor hun deskundige en geduldige hulp
bij het fysieke onderhoud na mijn auto ongeluk; zonder jullie was niet alleen dit
boek niet afgekomen, maar had ik wellicht niet meer (zoveel) kunnen werken.
Familie, vrienden, buren, schildervrienden, intervisiegenoten en ook de huisdieren hebben vanwege dit proefschrift lange tijd te weinig tijd en aandacht gekregen, ze mochten niet komen eten of logeren, ze mochten maar kort uit, of ze
moesten eerder dan voorheen vertrekken. Dat was afzien! Dank voor jullie blijvende interesse bij jarenlang hetzelfde antwoord op jullie vraag: En...?
Ik ga het allemaal goed maken!
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Peter-Chris en Sophie en jullie gezinnen: wat hebben we veel meegemaakt en
gedeeld de laatste jaren. Dank voor jullie onwrikbare vertrouwen in de goede
afloop!
Met mijn ouders die dit niet meer (bewust) mee kunnen maken, ben ik verbonden door ontelbare en oude banden. Dankzij hun steun en vertrouwen sta ik
nu hier.
Mare, jij bent de laatste die dank krijgt. Voor de liefste zijn, voor je begrip dat onderzoek doen eenzaam heldendom vereist, voor het delen van deze vreemde hobby, voor je humor en relativering. Dat houdt een mens aan de grond.
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ZELF-RAPPORTAGE VRAGENLIJST OVER
AANDACHTSPROBLEMEN EN HYPERACTIVITEIT,
VOOR VOLWASSENHEID EN KINDERTIJD
JJ.S. Kooij&I.K. Buitelaar, 1997.

Naam:

Geboortedatum·

/ . .. ./

Datum:

/

/ . ..

Omcirkel het getal dat het beste uw gedrag van de ajgelopen zes maanden beschrijft.
Steeds één score aangeven (o, 1, 2 óf}).
o = nooit afzeiden

1 = soms

2 = vaak

3 = erg vaak

1.

Ik let onvoldoende op details bij mijn werk.

0

2

3

2.

Wanneer ik zit, friemel ik met mijn handen of voeten.

0

2

3

3·

Ik maak slordige fouten m mijn werk.

0

2

3

4

Ik zit te wiebelen en te draaien m mijn stoel.

0

2

3

0

2

3

verwacht wordt dat ik netjes blijf zitten.

0

2

3

7

Ik luister slecht wanneer anderen iets tegen mij zeggen.

0

2

3

8

Ik voel me rusteloos

0

2

3

9·

Ik verveel me snel.

0

2

3

10

Ik heb moeite aanwijzingen op te volgen.

0

2

3

11.

Karweitjes of werk waar ik aan begin, maak ik niet af.

0

2

3

12.

Ik kan me moeilijk ontspannen in mijn vrije tijd.

0

2

3

0

2

3

0

2

3

0

2

3

5· Wanneer ik met iets bezig ben, kan ik er met mijn
aandacht slecht bij blijven.
6.

Ik sta snel op van mijn stoel in situaties waarin

13- In mijn vakantie of vrije tijd zoek ik een omgeving
met drukte en lawaai.
Μ Ik kan mijn bezigheden of taken moeilijk organiseren.
ι 5· Ik ben voortdurend 'm de weer', alsof ik 'dooreen motor
word aangedreven'.
i6 Ik probeer onder bezigheden uit te komen waarop ik
me langere tijd moet concentreren.

0

2

3

17· Ik praat aan één stuk door.

0

2

3

18. Ik raak dingen kwijt die ik nodig heb voor taken of bezigheden.

0

2

3

19 Ik geef antwoord voordat vragen zijn afgemaakt.

0

2

3

20

Ik ben snel afgeleid.

0

2

3

21.

Ik vind het moeilijk op mijn beurt te wachten.

0

2

3

22

Ik ben vergeetachtig bij alledaagse bezigheden.

0

2

3

0

2

3

23· Ik onderbreek anderen of val ze m de rede.

Wilt u alstublieft ook de vragen aan de achterkant van dit formulier beantwoorden7
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ADDENDUM

De volgende vragen gaan over dezelfde kenmerken, maar nu in de kindertijd. Omcirkel het getal
dat het beste uw gedrag als kind (o-i}jaar) beschrijft. Steeds één score aangeven (o, 7, 2 óf 3).
o = nooit afzeiden

1 = soms

2 = vaak

3 = erg vaak

1

Ik lette onvoldoende op details bij schoolwerk.

0

2

3

2.

Ik friemelde met handen of voeten.

0

2

3

3-

Ik maakte slordige fouten in schoolwerk.

0

2

3

0

2

3

0

2

3

4· Ik zat te wiebelen en te draaien op de stoel.
5·

Ik kon de aandacht slecht bij bezigheden houden.

6. Ik stond snel op van m'n stoel in situaties waarin
verwacht werd dat ik netjes bleef zitten

0

2

3

7· Ik luisterde slecht wanneer anderen iets zeiden.

0

2

3

8. Ik voelde me rusteloos.

3

0

2

9

Ik verveelde me snel.

0

2

3

10.

Ik had moeite aanwijzingen op te volgen.

0

2

3

11.

Ik begon aan karweitjes of werk, maar maakte ze met af.

0

2

3

12.

Ik kon me moeilijk ontspannen.

0

2

3

13· Ik had moeite rustig te spelen.

0

2

3

Μ Ik kon bezigheden of taken moeilijk organiseren.

0

2

3

0

2

3

ι 5· Ik was voortdurend 'm de weer', als 'door een motor
aangedreven'.
i6. Ik probeerde onder bezigheden uit te komen waarop ik me
langere tijd moest concentreren

0

2

3

17 Ik praatte aan één stuk door

0

2

3

18 Ik raakte dingen kwijt die nodig zijn voor taken of bezigheden.

0

2

3

19 Ik gaf antwoord voordat vragen waren afgemaakt.

0

2

3

20

Ik was snel afgeleid.

0

2

3

21.

Ik vond het moeilijk op mijn beurt te wachten.

0

2

3

22.

Ik was vergeetachtig bij alledaagse bezigheden.

0

2

3

0

2

3

23· Ik onderbrak anderen of viel ze m de rede.
Bedankt voor het invullen!
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ADHD IN AUUITS

Criterium
DSM-IV

Scorings-formulier zelfrapportage vragenlijst

Kind:

Volw.:

over aandachtsproblemen en hyperactiviteit,
kindertijd en volwassenheid
Ja

ia

Vraag ι of vraag 3 = score > 2

ib

Vraag 5 = score > 2.

ie

Vraag 7 = score > 2

ld

Vraag i o of vraag n = score > 2.

ie

Vraag 14 = score S 2.

if

Vraag 16 = score > 2.

ig

Vraag 18 = score > 2.

Ih

Vraag 20 = score > 2.

II

Vraag 22 = score > 2.

2a

Vraag 2 of vraag 4 = score > 2.

2b

Vraag 6 = score > 2.

2c

Vraag 8 of vraag 9 = score > 2

2d

Vraag 12 of vraag 13 = score a 2.

2e

Vraag 15 = score > 2.

2f

Vraag 17 = score S 2.

2g

Vraag 19 = score > 2.

2h

Vraag 21 = score S 2.

21

Vraag 23 = score > 2.

Nee

Score kindertijd:
A:

/ 9 kenmerken

Is het aantal A

H/l:

/ 9 kenmerken

Is het aantal H/l kenmerken >: 6?

)•

Nee

Je

Nee

J«

Nee

kenmerken > 6?

Score volwassenheid:
A:

/ 9 kenmerken

Is het aantal A

H/l:

/ 9 kenmerken

Is het aantal H/l kenmerken > 6?

kenmerken > 6?

De 'Zelfrapportage vragenlijst over aandachtsproblemen en hyperactiviteit' is gebaseerd op de DSM-IV
criteria voor ADHD (APA, 1994), door J J S Kooi) en J K. Buitelaar, © 1997. Het aikappunt voor A D H D
in de DSM-IV is voor de kindertijd vastgesteld op 6 van 9 criteria, over het precieze afkappunt voor
adolescenten en volwassenen doet de DSM-IV geen uitspraak. Er zijn aanwijzingen uit onderzoek dat
het afkappunt voor de symptomen m de volwassenheid lager ligt dan m de kindertijd, vanaf 4 van 9
criteria Ref: Kooij et al., 2005 Internal and external validity of attention-deflicit/hyperactivity disorder
m a population-based sample of adults Psychological Medicine, 35· 817-827
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Stellingen
Behorende bij het proefschrift

ADHD in Adults
Clinical Studies on Assessment and Treatment

1. De diagnose ADHD moet worden overwogen bij volwassenen die hulp
zoeken voor problemen op het werk of in relaties, en die last hebben
van stemmingswisselingen, woedebuien of depressieve klachten.
(Hoofdstuk 2)
2. ADHD manifesteert zich niet alleen als kinderpsychiatrische stoornis,
maar als een unieke, van andere stoornissen afgrensbare vorm van psychopathologie gedurende de gehele levensloop. (Hoofdstuk 4)
3. De validiteit van de diagnose ADHD bi; volwassenen is voldoende onderbouwd, (dit proefschrift)
4. De diagnose ADHD vormt een aansporing tot behandeling. (Hoofdstukken 2 en 4)
5. Patienten met ADHD kunnen, vergeleken met hun ouders en partners,
zelf het beste rapporteren over hun levenslange symptomen, maar neigen tot onderrapportage over de ernst van hun symptomen vergeleken
met de klinische diagnose. (Hoofdstuk 3)
6. De geschatte prevalentie van ADHD bi) volwassenen in de algemene
Nederlandse bevolking bedraagt 1 tot 2.5%. (Hoofdstuk 4)
7. Het afkappunt van 6 van 9 DSM-IV criteria zoals vastgesteld voor de
diagnose ADHD bij kinderen, is voor een volwassene wellicht te restrictief en kan leiden tot onderdiagnostiek. (Hoofdstuk 4)

8. De overlap met de Borderline kenmerken 'stemmingswisselingen' en
Onaangepaste woede' bij 90% van de volwassenen met ADHD, leidt tot
diagnostische verwarring en misdiagnostiek. (Hoofdstuk 6)
9. Seksueel misbruik in de kindertijd bij volwassenen met ADHD is geassocieerd met boulimia nervosa, meer agressief gedrag gedurende de levensloop en meer 'kernsymptomen' van de Borderline persoonlijkheidsstoornis. (Hoofdstuk 6)
10. ADHD kan bij volwassenen net als bij kinderen, effectief en veilig worden behandeld met methylfenidaat. (Hoofdstuk 7)
11. Het DATI-gen is bij volwassenen met ADHD, evenals bij kinderen, geassocieerd met de respons op methylfenidaat. (Hoofdstuk 8)
12. De diagnostiek en behandeling van ADHD bij volwassenen behoort
onderwezen te worden in de opleidingen voor hulpverleners in de
geestelijke gezondheidszorg. (Hoofdstuk 9)
13. Tekkeis mogen dan klein lijken, zij beschouwen zichzelf niet als kleine
honden.
14. Het is een schande dat in Nederland maar één, verouderd medicijn
voor ADHD wordt vergoed. Dit signaal zal producenten van nieuwe
langwerkende medicatie ervan weerhouden in ons land te investeren,
en maakt up-to-date patiëntenzorg onmogelijk.

Sandra Kooij
Augustus 2006

‘ADHD in Adults. Clinical Studies on Assessment and Treatmenf fonns
the dissertation and the results of the studies on adult ADHD by
JJ. Sandra Kooij. The seven chapters are introduced by an overview of the
literature and are completed by a summary, general discussion and future
research directions. The separate chapters discuss the prevalence of
ADHD in the adult general population in the Netherlands, the clinical
picture of ADHD in adult males and females, the efficacy and safety of
treatment with methylphenidate, the pharm aco-gcnetic response
prediction using methylphenidate, the validity of screening instruments
for adult ADHD, the comorbidity of ADHD in adults with seasonal
affective disorder, and the coexistence with and differential diagnosis of
the borderline and anti-sodal personality disorder.
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experienced psychiatrist
and researcher on adult
ADHD in the Netherlands,
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