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Attention deficit hyperactivity disorder (ADHD) is a common childhood disorder that 
frequently persists into adulthood, with significant levels of inattentive, hyperactive and 
impulsive behavior. Impairments associated with adult ADHD include distress from the 
symptoms, impaired ability to function in work and academic settings, and problems 
sustaining stable relationships. The disorder is commonly associated with volatile moods, 
antisocial behavior, and drug and alcohol misuse. There is an increased risk of developing 
comorbid anxiety, depression, personality disorders, and drug and alcohol dependence. 
Despite the proven effectiveness of drugs such as methylphenidate, dexamphetamine and 
atomoxetine, few cases of ADHD are recognized and treated in the UK. The reasons for this 
are unclear, since most psychiatrists working with children and adolescents are aware that 
ADHD commonly persists into adult life and they also see the disorder affecting parents of 
children with ADHD. Issues of transition from the care of child to adult psychiatry and the 
need to refer adult relatives of children with ADHD to suitable psychiatric services are a 
major concern. Furthermore, many cases of adult ADHD go unrecognized or are seen by 
mental health teams that are not familiar with the subtleties of the adult presentation. As a 
result, misdiagnosis and treatment for conditions such as atypical depression, mixed 
affective disorder, cyclothymia, and borderline and unstable emotional personality disorders 
is not uncommon. There is therefore a requirement for further training in this area. This review 
will describe the common clinical presentation and provide guidelines for the diagnosis and 
treatment of ADHD in adults. Any psychiatrically trained physician using standard psychiatric 
assessment procedures can perform clinical evaluations for adult ADHD. As with other 
psychiatric disorders in adulthood, ADHD has its own characteristic onset, course and 
psychopathology. Symptoms of ADHD are trait-like, being stable characteristics from early 
childhood, and commonly co-occur with affective instability. Stimulants are the mainstay of 
treatment and are effective in around 70% of cases. Psychotherapeutic interventions also 
have an important role. These guidelines will assist psychiatrists and other adult mental 
health workers in identifying and treating individuals with adult ADHD. 
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Attention deficit hyperactivity disorder
(ADHD) is a common, highly heritable
neurodevelopmental disorder that affects
approximately 3–4% of children and 1% of
adults  [1]. The disorder starts in early child-
hood and is characterized by pervasive inatten-
tion, hyperactivity and impulsivity that is
inappropriate to the developmental stage.
Symptoms of the disorder are known to persist
into adult life in the majority of cases, either as

the operationally defined disorder or persist-
ence of some symptoms associated with signifi-
cant levels of academic, occupational and social
impairment [2]. The trait-like characteristic of
ADHD symptoms that start early in life and
have a chronic persistent course, and the fre-
quency of symptoms such as mood instability
alongside core ADHD symptoms, can lead to
mis-specification of the diagnosis, either as
personality or minor affective disorders.
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ADHD in adults does, however, have a highly characteristic
psychopathology that includes mood instability, initial insomnia,
ceaseless unfocused thought processes, forgetfulness, distractibil-
ity, inner restlessness, procrastination, disorganization, impatience
and avoidance behaviors. The disorder is associated with a high
risk for comorbid psychiatric disorders including alcohol and drug
abuse, antisocial behavior, anxiety, depression, and general and
specific learning difficulties [3–6]. Clinical and research evidence
defines the characteristics of a significant psychiatric disorder that
responds remarkably well to treatment with stimulants in most
cases [2,7]. Recognition and appropriate treatment of ADHD in all
age groups is therefore of considerable importance.

Although ADHD is well recognized in child and adolescent
psychiatry, general adult psychiatry has yet to recognize the
impact that persistence of ADHD symptoms has on adult
psychopathology. Earlier reports that ADHD is a self-limiting
condition that rarely requires treatment in adult life [8] have not
been supported by more recent evidence [9–11]. Meta-analysis of
available data finds that approximately 33% of children with
ADHD retain the full diagnosis as adults, whereas 66% show
partial diagnosis with persistence of some symptoms linked to
impairment. This suggests a prevalence of approximately 1% for
ADHD in adults, a figure that is similar to that observed in pop-
ulation prevalence surveys. Furthermore, child and adolescent
psychiatrists see many children with ADHD who have contin-
ued difficulties as they grow older and are aware of the need for
continued treatment with stimulants during the transition from
child to adult services. They are also aware of the high level of
clinically significant ADHD symptoms among many parents of
their child patients. Data on familial risks suggest a rate of
ADHD of approximately 20% among parents of ADHD
probands [12].

Awareness of the condition in adults can lead to fruitful clinical
interventions. Double-blind, placebo-controlled trials show that
the clinical effects of stimulant drugs in the short-term reduc-
tion of ADHD symptoms are similar in adults to that estab-
lished in children [13]. The missing piece of hard evidence is
whether the reduction of symptoms in this way also promotes
better social adjustment in the medium- to long term. However,
clinical experience shows an improvement in relationships,
social functioning, adjustment in work conditions, abstinence
from drugs and alcohol, and driving performance. Drug treat-
ment for ADHD should therefore be a normal part of the thera-
peutic resources available within general adult psychiatry. Train-
ing of general psychiatrists in the clinical evaluation and
management of ADHD is therefore a high priority.

Diagnostic criteria for adult attention deficit 
hyperactivity disorder
Symptoms checklist
The Diagnostic and Statistical Manual of Mental Disorders IV,
Text Revision (DSM-IV-TR) criteria defined by the American
Psychiatric Association [14] are the most widely used and
include the three subtypes of ADHD: the inattentive (I), the
hyperactive/impulsive (H/I) and the combined (CT). Many

clinicians consider that inattention is the key feature of ADHD
and it is notable that most children who receive an ADHD
diagnosis in UK clinics have either the CT or I subtypes, but
rarely the H/I subtype. This is in keeping with experience from
adult ADHD clinics, but contrasts with nonclinical popula-
tions where surveys of adult populations find a high rate of the
H/I subtype, suggesting that individuals with the H/I subtype
are rarely identified. Evidence from family and twin studies
suggest that, whereas the CT and I subtypes share familial risks,
this is not the case for the H/I subtype [15].

The hyperkinetic disorder criterion of the World Health
Organization [16] defines a subgroup of the DSM-IV category
that represents a more restricted application of the diagnostic
criteria. However, most clinicians prefer to follow the broader
DSM-IV criteria that allow for the coexistence of comorbid
psychiatric disorders and fits more closely with clinical practice.
Under both sets of criteria there are no special definitions for
ADHD in adults. The same list of 18 core items is listed under
both; nine describing inattentive behaviors and nine describing
hyperactive and impulsive behaviors. DSM-IV requires six out
of the nine inattentive behaviors for the I subtype, six out of
nine hyperactive/impulsive behaviors for the H/I subtype and
six in each of the two domains for the combined subtype.
DSM-IV also allows the category of ‘ADHD in partial remis-
sion’ for individuals who no longer meet the full criteria. This is
an important recognition that many individuals who fulfilled
operational criteria for ADHD as children no longer have a suf-
ficient number of ADHD symptoms to reach full criteria for
ADHD as adults, even though persistence of some symptoms
continues to cause significant clinical impairments.

Strict usage of the full diagnostic criteria in adults will lead to
underidentification of individuals who would benefit from treat-
ment for ADHD [9]. One solution is to apply the full diagnostic
thresholds for retrospective diagnosis of ADHD in childhood,
but developmentally referenced (lower) thresholds in adults.
Another approach is to provide age-appropriate adjustment of
the symptom checklist. The current DSM-IV criteria were
designed for evaluation by parent and teacher observer reports,
rather than the more common use of self-reports in adults. The
emphasis has been less on psychopathology than on descriptions
of observed behaviors. As a consequence, the descriptions in
DSM-IV are not always easy to apply to adults. In adults, prob-
lems with inattention tend to be particularly disabling since
organizational demands increase, impulsivity changes quality and
has different consequences in adults, and the aimless hyper-
activity of childhood may become more purposeful (i.e., sporting
activities and work that allows for restless behavior) or may
present as feelings of inner restlessness. More detailed
descriptions of ADHD symptoms are provided in BOXES 1–4.

Age of onset
The DSM-IV age of onset criterion (‘some symptoms should be
met before the age of 7 years’) may sometimes be difficult to eval-
uate retrospectively. Nevertheless, establishing the early age of
onset of some symptoms is critical to establishing the
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diagnosis and, whenever possible, sufficient retrospective data
should be gathered to be confident of the childhood onset. The
current age criterion may, however, be too restricted for clinical
practice since ADHD symptoms that begin in early childhood
do not always give rise to significant impairments until early ado-
lescence or occasionally early adulthood. This is especially true
for inattentive symptoms, which may go unnoticed in early
childhood but become more evident under the increasing
demands of secondary school education, further education and
employment. Another consideration is that individuals providing
a self-report of their own childhood behaviors are rarely able to
give an accurate account before the age of around 10–12 years.
Moreover, follow-up studies among children with an age of onset
before and after the age of 7 years showed no differences in sever-
ity of symptoms, treatment outcome or prognosis [17,18]. For
these reasons it has been suggested that a broader criteria of some
symptoms being met before the age of 12 years be used when the
diagnosis is evaluated for the first time in adulthood, especially
where other characteristic features of the disorder are present.

Persistence of symptoms
This is a key feature to look for when evaluating ADHD
symptoms in adults. Current ADHD symptoms should have
been present throughout life and appear to be behavioral or

symptomatic traits rather than symptoms of a treatable disorder.
ADHD symptoms usually start in early childhood, are chronic,
do not fluctuate over time and are not associated with a change
in mental state from a normal premorbid personality. Most
individuals will describe their symptoms as always being
present and typically state that this is the way that they have
always been. A good question is to ask them when the symp-
toms first started or if they can recall a time when the
symptoms were not present.

Symptoms are maladaptive to developmental stage
Follow-up studies show that although ADHD symptoms modify
with increasing age, the relative differences between cases and
controls remain and are associated with significant functional
impairments. Typically, overt hyperactive and impulsive symp-
toms modify more than attentional symptoms and it is there-
fore important to make appropriate age adjustments to the
ADHD symptoms.

Impairment in two or more settings
ADHD symptoms are not specific to any particular situation
and impairments are therefore observed in multiple domains.
Impairments are typically prominent at home (inability to pay
bills, disorganization, difficulty sustaining personal

Box 1. Guidelines for current attention deficit hyperactivity disorder symptoms in adults.

Overview:
• The aim of this guide is to provide a comprehensive list of the 18 items that are required to make a diagnosis of attention deficit 

hyperactivity disorder (ADHD) according to the Diagnostic and Statistical Manual of Mental Disorders (DSM)-IV. These items are the 
same as those listed in the International Classification of Diseases (ICD)-10; however, ICD-10 insists that every item must be present in 
more than one environment (e.g., home and school or work). Under DSM-IV, some of the symptoms must be present in two or more 
settings, but there is no requirement that each item must fulfil the criteria of pervasiveness. Symptoms must be maladaptive and 
inconsistent with developmental level. Overall, there must be clear evidence of clinically significant impairment in social, academic or 
occupational functioning

• In adults, there should be two parts to the diagnostic interview. The 18-item list is the same for each, but the symptoms are likely to be 
reflected in different types of behaviors at the different ages (i) childhood mental state and behaviors (off medication), and (ii) current 
mental state and behaviors (off medication)

Age of onset in early childhood:
• It is critical that a good account is taken of childhood psychopathology. A diagnosis of ADHD can only be made with an onset of some 

symptoms prior to the age of 7 years. Due to the problems with obtaining reliable retrospective accounts from such an early age, it is 
usually acceptable to use less stringent criteria of onset by the age of 12 years when making the diagnosis in adults

• In addition to taking a history from the individual being assessed, it is usual to enquire after childhood symptoms and behavior from 
one or both parents. If this is not possible, a (elder) sibling may be able to give an accurate account. Problems at school may be 
established from individual and informant accounts and verified from school records. It is often useful to interview the informant 
with the proband to obtain a consensus account of childhood symptoms. In case of disagreement between informants, the most 
reliable informant(s) should be followed

Symptoms are not better accounted for by another disorder:
• They should not occur exclusively during the course of pervasive developmental disorder (autism and Asperger’s), schizophrenia or 

other psychotic, mood, anxiety, dissociative or personality disorders
Some impairment from the symptoms is present in two or more settings:
• Impairment must be observed at home as well as in other settings such as school or work
Clear evidence of clinically significant impairment in social, academic or occupational function:
• The criteria of clinically significant impairment is important and can affect many different aspects of an individual’s life. Guidelines for 

impairment are given in BOX 4
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Box 2. Attention deficit hyperactivity disorder symptom checklist.

Inattention:
• Often fails to give close attention to detail: difficulty remembering where they put things. In work this may lead to costly errors. Tasks 

that require detail and are tedious (e.g., income tax returns) become very stressful. This may include overly perfectionistic and rigid 
behavior, needing too much time for tasks involving details in order to prevent forgetting any of them

• Often has difficulty sustaining attention: inability to complete tasks such as tidying a room or mowing the lawn without forgetting 
the objective and starting something else. Inability to persist with boring jobs. Inability to sustain sufficient attention to read a book 
that is not of special interest, although there is no reading disorder. Inability to keep accounts, write letters or pay bills. Attention, 
however, can often be sustained during exciting, new or interesting activities (e.g., using the internet, chatting and computer games). 
This does not exclude the criterion when boring activities are not completed

• Often does not appear to listen when spoken to: adults receive complaints that they do not listen, and that it is difficult to gain their 
attention. Even where they appear to have heard, they forget what was said and follow through. These complaints reflect a sense that 
they are ‘not always in the room’, ‘not all there’ or ‘not tuned in’

• Fails to follow through on instructions and complete tasks: adults may observe difficulty in following other people’s instructions. Inability 
to read or follow instructions in a manual for appliances. Failure to keep commitments undertaken (e.g., work around the house)

• Difficulty organizing tasks or activities: adults note recurrent errors (e.g., lateness, missed appointments or missing critical deadlines). 
Sometimes a deficit in this area is seen in the amount of delegation to others such as secretary at work or spouse at home

• Avoids or dislikes sustained mental effort: putting off tasks such as responding to letters, completing tax returns, organizing old 
papers, paying bills or establishing a will. One can enquire about specifics then ask why particular tasks were not attended to. These 
adults often complain of procrastination

• Often loses things needed for tasks: misplacing purse, wallet, keys and assignments from work, where car is parked, tools and even children!
• Easily distracted by extraneous stimuli: subjectively experience distractibility and describe ways in which they try to overcome this. 

This may include listening to white noise, multitasking, requiring absolute quiet or creating an emergency to achieve adequate states 
of arousal to complete tasks, many projects going simultaneously and trouble with completion of tasks

• Forgetful in daily activities: may complain of memory problems. They head out to the supermarket with a list of things, but end up 
coming home having failed to complete their tasks or having purchased something else

Hyperactivity:
• Fidgets with hands or feet: this item may be observed, but it is also useful to ask about this. Fidgeting may include picking their 

fingers, shaking their knees, tapping their hands or feet and changing position. Fidgeting is most likely to be observed while waiting in 
the waiting area of the clinic

• Leaves seat in situations in which remaining seated is usual: adults may be restless. For example, they experience frustration with 
dinners out in restaurants and are unable to sit during conversations, meetings and conferences. This may also manifest as a strong 
internal feeling of restlessness when waiting

• Wanders or runs about excessively or frequently experiences subjective feelings of restlessness: adults may describe their subjective 
sense of always needing to be ‘on the go’, or feeling more comfortable with stimulating activities (e.g., skiing) than with more 
sedentary types of recreation. They may pace during the interview

• Difficulty engaging in leisure activities quietly: adults may describe an unwillingness/dislike to ever just stay home or engage in quiet 
activities. They may complain that they are workaholics, in which case detailed examples should be given

• Often ‘on the go’ or acts as if driven by a motor: significant others may have a sense of the exhausting and frenetic pace of these 
adults. Attention deficit hyperactivity disorder adults will often appear to expect the same frenetic pace of others. Holidays may be 
described as draining since there is no opportunity for rest

• Talks excessively: excessive talking makes dialog difficult. This may interfere with a spouse’s sense of ‘being heard’ or achieving 
intimacy. This chatter may be experienced as nagging and may interfere with normal social interactions. Clowning, repartee or other 
means of dominating conversations may mask an inability to engage in give-and-take conversation

Impulsivity:
• Blurts out answers before questions have been completed: this will usually be observed during the interview. This may also be 

experienced by probands as a subjective sense of other people talking too slowly and of finding it difficult to wait for them to finish. 
Tendency to say what comes to mind without considering timing or appropriateness

• Difficulty waiting in turn: adults find it difficult to wait for others to finish tasks at their own pace, such as children. They may feel 
irritated waiting in line at bank machines or in a restaurant. They may be aware of their own intense efforts to force themselves to 
wait. Some adults compensate for this by carrying something to do at all times

• Interrupts or intrudes on others: most often experienced by adults as social ineptness at social gatherings or even with close friends. 
An example might be the inability to watch others struggle with a task (e.g., opening a door with a key) without jumping in to try 
for themselves
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relationships, frustration and irritability), at work (inability to
focus on tasks, inconsistent performance, difficulty following
instructions, time-keeping and disorganization) and when going
out (time-keeping, frustration when having to wait for any
reason, listening to others, driving accidents and ability to relax). 

Attention deficit hyperactivity disorder symptoms not better 
explained by another disorder
ADHD symptoms should not occur solely within the context of
another psychiatric disorder such as schizophrenia, or mood, sub-
stance abuse or pervasive developmental disorders. However, it is
important to recognize that ADHD is frequently accompanied by
comorbid syndromes and disorders, especially anxiety, mood, sub-
stance use and personality disorders. Comorbidity is the rule in
some clinical series, with up to 75% having at least one other
comorbid disorder or syndrome, and 33% having two or more
other disorders or syndromes. It is, however, important to distin-
guish between co-occurring Axis I disorders that may require their
own targeted treatment, rather than symptoms of ADHD that
overlap with other common psychiatric disorders such as mood
instability and behavioral traits that may be explained by the per-
sistence of ADHD symptoms. For this reason, differential diagno-
sis is an important part of the diagnostic process and has
consequences for the order and choice of treatments.

Assessment process
Diagnosis is based on a careful and systematic assessment of the
developmental psychiatric history in addition to the current
mental state examination and adult psychiatric history.
Although rating scale and neuropsychologic measures are fre-
quently used in specialist ADHD clinics, these are not suffi-
ciently good predictors to ensure a correct clinical diagnosis. As
with other psychiatric disorders, ADHD is a clinical and behav-
ioral phenotype best evaluated by clinical diagnostic interview of
the individual with supporting evidence from informants.

A major issue faced by clinicians is to decide at what level of
severity the behaviors and symptoms of ADHD become signifi-
cant. This is important since the symptoms occur to a varying
degree in most people and there is no natural clinical threshold.
In this sense, ADHD is no different from other common psy-
chiatric disorders, such as anxiety and depression, that also com-
monly occur in most people. In clinical practice, reasonable
thresholds need to be applied on the basis of the level of severity,
personal distress to self and others, and levels of impairment
associated with the symptoms.

To get a complete overview of lifetime medical history it is
important to enquire about psychiatric symptoms occurring
throughout the lifespan and previous treatments for psychiatric
and medical conditions. Establishing an accurate record of early
adult and childhood symptoms using retrospective accounts
remains controversial, although the task of collecting accurate
accounts of past behavior is in fact central to understanding
many psychiatric disorders. This is therefore a process that all
general adult psychiatrists should be familiar with. A
judgment will have to be formed on the reliability of the

account provided and whether the patient has good insight
into the symptoms and behaviors at each time-point. Diagnosis
based upon the single use of self-report alone is not impossible,
but in most cases provides less certainty than using the
combination of self- and observer reports.

The use of information from multiple informants is
underscored by follow-up data in adolescents with ADHD. It
has been shown that higher persistence rates of ADHD are
recorded using parent reports than using self-report, with par-
ent reports being more strongly associated with clinical impair-
ments [19]. This reflects a substantial risk of underdiagnosis,
rather than the more commonly assumed problem of overdiag-
nosis, using self-report alone. On the other hand, epidemio-
logic studies using rating scales show that the core symptoms of
ADHD are often recognized in the absence of significant
impairment, suggesting that, in a proportion of cases, self-
report may lead to overdiagnosis. Despite these concerns over
the accuracy of self-report for ADHD symptoms, the usual
clinical experience is similar to that for other nonpsychotic psy-
chiatric conditions; that in most cases both the individual with
ADHD and the informant agree on the major items. As with
psychiatric assessments of other common conditions, inform-
ant report is helpful to corroborate the account, provide more
detailed objective observations of behavior and find out more
on the impact of the behaviors on interactions with close
relatives, friends and work colleagues. 

Diagnostic instruments
There are several screening instruments and diagnostic interviews
available to use during the assessment process. However, the
main task is to take a careful developmental and psychiatric his-
tory and mental state. It should not be expected that individu-
als with ADHD would necessarily display objective signs of the
disorder during the assessment session. ADHD symptoms are
often suppressed in situations that individuals find highly moti-
vating. This is certainly the case for most clinic appointments
when patients typically have a high level of interest in the
assessment process and its outcome. The focus of the mental
state examination should therefore be on behavior and per-
formance during the previous week. Questions should be asked
about the level of function and more specifically about presence
or absence of typical ADHD symptoms during the last week in
a variety of situations at home, work or college, and in social
situations. To guide the assessment process or for research pur-
poses, diagnostic interviews are available that systematically
enquire about the major symptoms. These include the Brown
ADD Scale (BADDS) Diagnostic Form [20], the Conners Adult
ADHD Diagnostic Interview for DSM-IV [21] and the struc-
tured Diagnostic Interview Schedule (DIS)-L (part of the
DIS-IV) [22].

Rating scale measures can be useful as screening instruments or
to follow the progress of treatment response as change from base-
line levels. The most widely used rating scales for current symp-
toms are based upon the DSM-IV criteria and include the Barkley
adult ADHD rating scale [23], the Conners Adult ADHD rating
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scale [24], and the World Health Organization Adult ADHD Self-
Report Scale (ASRS) [25]. The BADDS is frequently used in clinics
in the USA and consists of a broader range of inattention symp-
toms and organizational difficulties, including several items related
to emotional regulation [20]. For the retrospective diagnosis of
ADHD in childhood, a commonly used screening instrument is
the Wender Utah Rating Scale [26]. The Barkley and Conner scales
also include checklists that may be used retrospectively to obtain
information on childhood symptoms. In addition to self-ratings,
ratings from informants are frequently used; typically from parents
for ratings of early childhood behavior and partners or close
relatives for current behavior.

There are currently no direct biologic tests with sufficient
positive and negative predictive value for reliable use in the
clinical setting. Structural imaging and functional imaging
patterns, direct measurement of striatal dopamine trans-
porter density using single photon emission computed tom-
ography scan, and performance on various neuropsychologic
tests are all associated with ADHD in case-control compari-
sons [27–30]. On an individual level, patients may be suffi-
ciently aroused by the novelty of test situations to perform
well, while other individuals will show deficits on tests of
attention, executive function, timing tasks and response
inhibition. An extensive research literature demonstrates that
individuals with ADHD may not have core deficits of

attention or response inhibition (in the sense that individuals
have different intelligence quotient levels), since task performance
under fast or rewarded conditions is associated with normalization
of performance [28]. There is now increasing evidence that intra-
individual variability in performance across a variety of neuro-
psychologic tests discriminates ADHD cases from controls better
than mean difference in performance on tasks designed to
measure specific aspects of cognitive processing [KLEIN C,

WENDLING K, HUETTNER P, PEPER M. SUBMITTED]. 

Evaluation of clinical features
Central to the assessment of ADHD is the evaluation of each of
the 18 core items that define the disorder. These are listed in
BOXES 1–4, with age-adjusted descriptions of how the symptoms
may present in adulthood. However, there are additional symp-
toms and characteristic features of adult ADHD that are not
outlined in standard descriptions of ADHD.

Mood symptoms
Problems with mood lability, emotional over-reactivity and tem-
per outburst are very commonly observed, in up to 90% of
patients in one clinical series [6], and in some cases are the main
presenting complaint. Mood instability often appears to be part
of the ADHD syndrome when there is an early age of onset,
occurrence across the lifespan in association with core ADHD

Box 3. Symptoms associated with adult attention deficit hyperactivity disorder.

Some symptoms are not a requirement for a Diagnostic and Statistical Manual of Mental Disorders-IV diagnosis of attention deficit 
hyperactivity disorder but are commonly associated with the disorder and should therefore be looked for:
• Procrastination: observed when assignments are not begun until the day they are due. In adult life, procrastination causes potentially 

serious consequences, such as not paying bills, not completing income tax forms and not answering letters – all of which make life 
difficult both for the individual and their spouse

• Low tolerance of frustration: this is related to impulsivity and is often described as being on a ‘short fuse’. Relatively minor frustrations 
cause catastrophic reactions that may manifest as actual loss of temper or by getting in an angry mood. It may occur at home or work 
and interferes with relationships in either setting

• Mood lability: this is very commonly observed in as many as 90% of cases. The characteristic mood is highly volatile from one part of 
the day to the next, changing around four- to five-times a day. Mood changes are not necessarily in response to external events, 
although they may be. The mood is up and down, often for an hour or a few hours. It has been described as like a roller coaster. Unlike 
the mood changes observed in uni- or bipolar affective disorders, the mood swings are not so extreme, do not last for days or weeks 
at a time and do not fit into an episodic or cyclical pattern

• Low self-esteem: diminished self-esteem is very common. It is expected given the lifelong problems with rejections and failures that 
occur more frequently than would be expected given their individual potential. Problems of low self-esteem that start in childhood are 
often enduring (e.g., following academic failure). Adults often describe feeling ‘stupid and different’ at some time in their life. Even 
successful individuals feel as if they are a fraud or a nuisance to those around them and they frequently complain that they are unable 
to perform at the level that they expect of themselves. Low self-esteem is often pervasive since it started so early in life

Other common associated symptoms include:
• Underachievement associated with a sense of failure
• Frequent search for high stimulation
• Intolerance of boredom
• Hyperfocusing
• Trouble going through proper procedures due to boredom and frustration
• Tendency to worry needlessly (worry becomes what attention turns into when it is not focused)
• Sense of insecurity
• Inaccurate self-observation and -assessment of their impact on others
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symptoms and a nonepisodic course. Clinical experience
shows that mood instability often responds to stimulant med-
ication in the same time course as the main ADHD symp-
toms and should therefore be regarded as part of the ADHD
condition and not always as a separate mood disorder. Careful
evaluation will need to be made of any affective symptoms
that occur to differentiate these from the more typical onset
of anxiety, depressive or bipolar disorders.

Thought processes
A common account from individuals with ADHD is of hav-
ing a ‘distractible mind’ or a mind that is ‘in a fog’. Individ-
uals report the experience of ceaseless mental activity,
thoughts that are constantly on the go or a mind that is con-
stantly full of thoughts. Thought processes are often experi-
enced as uncontrolled in the sense that multiple thoughts
occur at the same time, one overlapping the other and dis-
tracting each other. Another common description is of
short-lived thoughts that flit from one thing to another or
jump around between different ideas. In a few rare extreme
cases, such thought processes may be confused with the
speeding of thoughts and flight of ideas observed in bipolar
disorder. However, individuals with ADHD do not describe
their thoughts as clear or focused, they do not have typical
flight of ideas and the thought content is not grandiose.
They do not perceive their thoughts as running faster than
usual, but rather that they are uncontrolled, constant and
unfocused. As with the other features of ADHD, such
descriptions of thought processes are not periodic, but are
recalled as starting in childhood and are persistent and non-
fluctuating. They are often described as exhausting, not
allowing the individual to relax or have a quiet mind and
may give rise to initial insomnia. Another feature of this
symptom is the sensitivity to stimulant medication with

control only during the active phase of the drug response.
Ceaseless or uncontrolled mental activity may sometimes
mimic anxious worrying or rarely obsessional thoughts.

Slow & variable performance
Although the term attention deficit suggests a core deficit in
attentional processing, clinical and research evidence does not
strongly support this view [KLEIN C, WENDLING K, HUETTNER P,

PEPER M. SUBMITTED, 27,28]. A more characteristic feature of
ADHD is the inability to sustain levels of interest and per-
formance for tasks that are slow or do not have a high degree
of salience for the individual. Clinically, a highly variable level
of performance is typical, so that someone with ADHD may
perform very well at one or two tasks they are particularly
interested in, while many other functions are neglected,
avoided or performed inadequately. For example, a person
with ADHD may spend hours at a computer terminal reading
and responding to e-mails and opening multiple websites or
may be very focused during sporting activities, while failing to
pay the house bills, organize shopping, focus on conversa-
tions, get to work on time, work at a normal pace or provide a
reliable level of performance at work and suffer temper out-
bursts. This type of variable performance can lead observers
to feel that the person is not trying hard enough, or is being
lazy or has a problem of will. However, this view fails to
understand that one of the core impairments in ADHD is the
ability to sustain attention and allocate normal levels of
energy on tasks that are not highly salient (i.e., fast, rapidly
changing and rewarding tasks). While this is true for everyone
to some extent, the inability to allocate sufficient mental
effort to tasks can be extreme and disabling in ADHD. As
with other core symptoms of ADHD, these types of difficul-
ties with motivation or state regulation are in most cases
highly responsive to stimulants. 

Box 4. Assessment of impairment.

Impairment is a requirement for a diagnosis of attention deficit hyperactivity disorder (ADHD). The clinician needs to assess whether an 
individual is impaired relative to his or her own potential, or relative to expected norms. Some very bright individuals are not impaired 
relative to expected norms, but reveal unequivocal impairment relative to their own potential. It is important to enquire into different 
areas of life since someone with ADHD may be brilliant at some sorts of work while feeling totally inadequate because of their inability 
to be organized or do work around the house
• Quality of life: mood lability, a short fuse and constant efforts to correct scatterbrained mistakes are frustrating and demoralizing
• Family life: even where an adult with ADHD feels fine, interviewing of the patient’s spouse/family may reveal significant dysfunction
• Work: while some ADHD individuals find work that is compatible with their symptoms, they may be impaired by not being able to 

move in new directions in which they would otherwise have desired to move. Others may be functioning in attention-demanding 
professions, but at great emotional cost and without much success. Work may not be commensurate with their intelligence and 
educational background. This is usually experienced as underachievement

• Love: ADHD is hard on relationships and some adults with ADHD give up on their capacity for intimacy and lead an isolated existence. 
They may be unaware of the ways in which their ADHD-caused behavior patterns have contributed to relationship failures.

• Education: many adults with ADHD are impeded from obtaining an education appropriate to their potential (usually assessed by IQ). A 
history of academic underachievement or erratic performance represents academic impairment

• Activities of daily life (ADL): even a high-functioning individual with ADHD may have difficulties with ADL, such as shopping, cleaning, 
dressing or managing money. The deficit is not observed in what the individual can do, but in what they actually do – so direct 
observation or an informant is required to assess this correctly
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Treatment
Impact of diagnosis & treatment
As ADHD is a developmental disorder persisting across the
lifespan, the impact of the disorder on adults can be considera-
ble. Many adults with ADHD report a life full of problems and
frustrations that stem directly from attention deficits, impulsive
and overactive behavior, and mood lability. Others often per-
ceive behaviors related to ADHD as the result of being lazy,
stupid or just difficult. Individuals with ADHD often say they
have always known that they were different from other people
their own age, but never knew what was wrong. As a result, the
diagnosis of ADHD is often received with considerable relief
since it provides an explanation for lifetime problems and the
potential for effective treatment where significant symptoms
persist. This initial relief is sometimes followed by feelings of
anger; ‘why didn’t I receive this diagnosis earlier on’, ‘I could
have finished my education’, or ‘maybe my relationship/mar-
riage wouldn’t have failed’. Diagnosis alone often has a great
impact, as finally an overview and understanding of lifetime
patterns of behavioral problems is achieved. Many individuals
need time to accept the diagnosis and its consequences. Finally,
if treatment is successful, new opportunities arise, and many
patients need to learn new skills to cope with them.

ADHD symptoms can be treated effectively in adults as well
as in children. Numerous studies have shown the beneficial
effects of stimulant medication on the core symptoms of
ADHD in children [31]. The number of drug trials in adults is
far less than that for childhood ADHD but these consistently
demonstrate similar response rates [13]. Due to the demands
and responsibilities of adult life and the ability of many adults
to develop strategies to cope with ADHD symptoms, a range
of targeted psychosocial and psychologic treatments are likely
to be beneficial; however, there have been few attempts to
quantify the benefits of such interventions. Treatment offers
hope of a better life by reducing the level of ADHD symp-
toms that give rise to psychosocial impairments and enabling
individuals to overcome dysfunctional patterns of behavior.
Areas of improvement include:

• Levels of distress from ADHD symptoms

• Psychologic functioning and increased self-confidence

• Family/relational functioning

• Interpersonal (broader than family) functioning

• Professional/academic functioning

• Driving performance

• Risk of alcohol and substance abuse (including smoking)

Optimal treatment algorithm
Treatment always starts with careful diagnostic assessment of
ADHD, accompanying symptoms and behaviors, and comor-
bid disorders. Comorbidity is common, with many individuals
with adult ADHD having one or more associated psychiatric
syndromes. However, care must be taken to differentiate associ-
ated symptoms of ADHD such as mood lability, irritability and

low self-esteem from distinct (comorbid) psychiatric disorders.
Differential diagnostic considerations are an important part of
the diagnostic process and have consequences for treatment and
its order. As for most other psychiatric conditions, treatment
should take a multimodal approach including psycho-
education, pharmacotherapy and psychotherapeutic interven-
tions such as coaching, cognitive behavioral therapy (CBT)
and counseling.

Pharmaceutical treatments
Stimulants
Stimulants are the first-choice treatments for ADHD in both
children and adults. In the UK, both methylphenidate
(Ritalin®, Equasym®, Concerta®) and dexamphetamine
(Dexedrine®) are available, although at the time of writing they
remain unlicensed for use in adults. The evidence base for the
effectiveness and safety of stimulants in children is
considerable, and there is now an increasing amount of data
concerning efficacy in adults [13,32,33]. A recent meta-analysis of
well-conducted drug trials of methylphenidate found the same
treatment effect size to that observed in multiple studies of chil-
dren [13]. The meta-analysis suggested that adequate dosage reg-
imens were important to maximize drug response rates and this
has been shown to be the case in recent studies of methyl-
phenidate [33,34]. The effects of stimulants on ADHD symp-
toms are different from many other psychiatric treatments, as
there is an immediate effect similar to the rapid-onset sedative
and anxiolytic effects of benzodiazepines. The therapeutic
effects start within 30 min of an initial dose and continue,
depending on dose and individual pharmacokinetic profile, for
approximately 3–4 h for methylphenidate and a little longer for
dexamphetamine. It is therefore necessary for most people to
take a dose every 3–4 h throughout the day to obtain a
sustained effect.

Treatment regimens in adults are similar to those used in
children. The usual dosage regimen for short-acting methyl-
phenidate (Ritalin and Equasym) is between 10 and 20 mg
taken three-times daily. A few individuals are very sensitive to
stimulants and require doses as low as 2.5–5 mg twice daily.
More common are individuals who are relatively drug resistant
and require higher doses (up to 30 mg four-times daily) before
an adequate response is observed. The reason for this interindi-
vidual variability in dosage regimens has not been well studied,
but is likely to be due to differences in metabolism of stimulant
drugs and not primarily due to body mass considerations.

To increase the ease of taking methylphenidate, improve
compliance and reduce the on–off effects of short-acting stimu-
lants, long-acting preparations are now marketed. This is par-
ticularly useful for adults who become forgetful or disorganized
once the effects of medication start to wear off. Another poten-
tial advantage is reduced abuse or diversion potential, although
evidence that either occurs when stimulants are appropriately
prescribed for individuals with ADHD is very limited. Con-
certa is a long-acting form of methylphenidate that, in most
cases, only needs to be taken once daily with an action
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lasting 8–12 h in most people, although a few individuals
report effects lasting as little as 4–5 h. A rough dose equivalent
can be calculated on the basis that each 18 mg dose of Concerta
is equivalent to 4–5 mg three-times daily of short-acting methly-
phenidate. It is therefore not unusual in adults to use doses of
Concerta up to 108 mg for adequate clinical response [34]. In
cases that do not respond well to methylphenidate, have idiosyn-
cratic side effects or require a more potent option, Dexedrine
provides a useful alternative. The most common dose regimen
for Dexedrine is 5–10 mg three-times daily, but in a few cases
higher doses of up to 30 mg three-times daily can be effective.

Although stimulants are the most studied and most effective
treatment for ADHD in both children and adults, their use in
adults remains controversial across Europe. At the time of writ-
ing, none of the stimulants are licensed for use in adult ADHD,
although this situation is expected to change within the next few
years. Hesitancy and uncertainty about using treatments that are
classified as controlled drugs and are not licensed for use in adult
ADHD is understandable but not supported by the available
evidence. Reluctance to prescribe stimulants is not generally
shared by child and adolescent psychiatrists who are aware of the
potential benefits and relative safety of stimulants in children. It
is therefore an unusual scenario that a treatment considered suit-
able for children is not accepted for use in adults, and it creates a
particular difficult problem for patients making the transition
from child to adult psychiatric services and those suffering from
ADHD symptoms as adults.

Atomoxetine
An alternative treatment is atomoxetine (Straterra®), a specific
noradrenergic reuptake inhibitor that is now established as the
major second-line, and in some cases first-line, treatment for
ADHD. Atomoxetine is licensed in the USA for the treatment
of ADHD in both children and adults, although in the UK it is
only licensed for treatment of adults who started atomoxetine in
childhood or adolescence. Atomoxetine represents a potential
breakthrough as a major alternative to stimulant drugs in the
treatment of ADHD. Initial trials suggest that atomoxetine is as
effective as conventional stimulants, although there is as yet far
less clinical experience in the use of this medication [35–37].

Other drug treatments
The effectiveness of other medications is not so well established,
although there is consistent evidence for reduction of ADHD
symptoms in adults from noradrenergic antidepressants [37].
Second-line choices therefore include antidepressants with
noradrenergic effects such as desipramine, venlafaxine and
reboxetine. Another nonstimulant medication that is widely
used in the USA and shown to be a well-tolerated and effective
treatment for adult ADHD is bupropion [38]. 

Side effects of medication
Common side effects of stimulants include decreased appetite,
insomnia when taken in the evenings, headaches and nervous-
ness or dysphoria. In most cases these are transient or mild and

only occasionally require the medication to be stopped or
changed. Decreasing the dose, altering the stimulant or changing
to a nonstimulant medication should be considered if the
symptoms persist. Atomoxetine and antidepressants can all
cause constipation, dry mouth, nauseam and postural hypo-
tension. Buproprion can cause seizures, insomnia and head-
ache. All drug treatments for ADHD can cause minor but sta-
tistically significant increases in heart rate and blood pressure,
so it is recommended that adults with ADHD should have
their blood pressure and heart rate checked at baseline and
periodically throughout treatment [39]. 

Psychotherapeutic interventions
There has only been limited evaluation of psychotherapeutic
interventions and no controlled trials. Interventions that have
been used include psychoeducation, use of support groups,
skills training, CBT, coaching and counseling [41–43].

Coaching
Formal studies of the effectiveness of coaching and psycho-
education have not been performed, but many adults with
ADHD report that they gain benefit from these approaches.
Coaching is a structured, supportive therapy that can be
offered individually or by group sessions. The purpose of
coaching is to learn new problem-solving skills for identified
practical problems. Due to the early onset and persistence of
ADHD, patients have often failed to learn to cope with the
practical and organizational demands of daily life. Skills such
as time management and the use of tools such as checklists
and handheld computers can be trained in a step-by-step pro-
gram. The support and recognition of typical ADHD diffi-
culties by group members is an additional and powerful treat-
ment tool during coaching in the group. Themes of coaching
include acceptance of the disorder, learning to deal with time
management, learning to limit activities to one goal at a time,
organizing home management and finances, and dealing with
relationship difficulties.

Psychotherapy
Wilens and McDermott have reported the benefits of using
CBT in combination with medication [43]. CBT should be
studied as a complementary treatment to the use of stimulant
medication  and may be sufficient for adults where considerable
moderation of symptoms has occurred with age. CBT can also
be useful as a complementary treatment for comorbid anxiety
and depression that is commonly associated with adult ADHD.
The ability of individuals to make the best use of CBT
approaches may correlate with general cognitive ability, and
clinical experience finds that many adults with ADHD have
already developed effective strategies to cope with persistent
ADHD symptoms; often entailing a high cost in the amount of
time and effort required to complete many everyday tasks.
Other forms of psychotherapy, such as counseling or client-
based psychotherapies, will have an important role in helping
some individuals come to terms with and better understand the
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way that ADHD has influenced their personal and emotional
lives. Treatment with stimulants presents great opportunities
but is also a time of great change; individuals need time to
re-evaluate their lives in the face of renewed opportunities.

Treatment of comorbid conditions
The order of treatment of ADHD and comorbid disorders
depends on the severity of the different disorders and a clinical
judgment on which disorder is driving the current level of
behavioral impairments or mental state changes. In many cases,
it is appropriate to treat both ADHD and comorbid conditions
simultaneously. It is therefore important to provide a diagnostic
formulation based upon consideration of the possible differen-
tial diagnoses. A critical aspect of the formulation is to draw the
distinction between symptoms that commonly co-occur with
ADHD and may therefore be reasonably expected to respond
to stimulants (e.g., chronic mood instability) or other major
psychiatric disorders that require targeted treatments
(e.g., major depression).

Attention deficit hyperactivity disorder & mood symptoms
A volatile and irritable mood is frequently observed in adult
ADHD and is not usually the consequence of comorbid
depression or bipolar disorder. In this case, treatment should
be targeted at ADHD. On the other hand, this symptom
clearly overlaps with that observed in major affective disorders
and care must be taken to ensure that mood lability does not
occur solely within the context of such disorders. This is
determined by attending to the time course of the symptoms
(i.e., early onset, chronic-trait-like course, frequency of mood
swings four- to five-times a day, no recent deterioration or
severe exacerbation) and the detailed psychopathology
(i.e., whether the mood swings are extreme, low or high
moods sustained for longer periods or are associated with
other features of major affective disorder). Some individuals
previously diagnosed with atypical depression, cyclothymia or
unstable emotional personality disorder have a primary
diagnosis of ADHD with good response to stimulants.

Individuals with ADHD may present with major depression.
In this case, treatment of depression would become the prior-
ity due to the severe and immediate risks of untreated depres-
sion. Moreover, persistence of major depression will interfere
with the interpretation of the efficacy of treatment for ADHD.
The severity of ADHD symptoms and the need for stimulant
medication can be considered once improvement for the
depression has been observed. Data on the combined use of
antidepressants and stimulants are lacking, although clinical
experience suggests that the combination of antidepressants
with stimulants is effective and safe.

The frequency of comorbid bipolar disorder with ADHD is
currently subject to discussion and research due to the symptom
overlap (irritability, volatility, overactive thought processes, rest-
lessness, overactive behavior and impulsive behavior), especially
in the case of juvenile-onset bipolar disorder [KLEIN C, WENDLING

K, HUETTNER P, PEPER M. SUBMITTED, 30,31]. However, the distinction

is far easier to make in adults and is only rarely a diagnostic
dilemma in adult clinics. Compared with bipolar disorder,
ADHD has a much earlier age of onset and a chronic persist-
ent course. Mood swings are less extreme and more frequent
(∼four- to five-times a day), are interspersed by short periods
of normal mood and there are no extended periods of very
low or high moods. Grandiosity is not a feature of ADHD.
Thoughts may be ceaseless and unfocused (a distracted
mind) but are not speeded up, do not show flight of ideas
and are not experienced as unusually clear or special. Finally,
adults with ADHD may have a family history of ADHD and
other developmental disorders but rarely of bipolar disorder
or schizophrenia. In cases of comorbid bipolar disorder with
ADHD, differential diagnosis may be difficult.

Attention deficit hyperactivity disorder & anxiety symptoms
Individuals with ADHD commonly report high levels of anxiety
on rating scales. However, a more detailed enquiry about the psy-
chopathology shows that in some cases the ADHD syndrome
mimics apparent anxiety symptoms and the primary treatment
should therefore target ADHD. For example, individuals with
ADHD frequently have difficulty coping with social situations
(especially social groups) because they are unable to focus on con-
versations and tend to tune out. They may as a consequence worry
about how they will cope in such situations (i.e., an understanda-
ble concern) and as a result avoid group interactions. A similar sce-
nario can occur with simple tasks such as shopping due to their
experience of forgetting things, high levels of disorganization and
intolerance of having to wait in shopping queues. The difficulties
coping with simple everyday tasks that most take for granted are a
source of considerable concern and are often accompanied by
avoidance of stressful tasks and poor self-esteem. In combination
with ceaseless mental activity, these legitimate concerns and
responses take on the appearance of a mild-to-moderate anxiety
state, although lacking the systemic manifestations of anxiety dis-
orders. Some patients try to cope with disorganization by getting
overly rigid and perfectionist, in order to have some control over
the chaos. This behavior can mimic obsessive–compulsive disorder,
but does not have the function to avert fear. It serves to control
complete chaos. As with the major affective disorders, the key to
understanding the comorbid symptoms is to focus on the precise
phenomenology and consider whether they have a similar onset
and time course to the ADHD symptoms and the extent to which
they may reasonably be a consequence of core ADHD symptoms.

Of course, it is also the case that many individuals with ADHD
will develop more typical anxiety states and it will then be
important to consider whether primary treatment should be
targeted at the anxiety disorder. A judgment will need to be
made on the severity of the anxiety and the strength of the
current relationship between the anxiety and the ADHD
symptoms. Three main courses of action can then
be considered:
• Medication for anxiety (e.g., selective serotonin reuptake

inhibitor) followed by medication for ADHD
(e.g., stimulant medication)
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• Medication for ADHD followed by medication for anxiety

• Stimulant medication for ADHD followed by cognitive
behavioral treatment for anxiety

Untreated anxiety symptoms can deteriorate using stimulant
medications. In such cases, initial pharmacotherapeutic treatment
of the anxiety disorder (especially panic disorder) is advised.
Although it is possible to introduce two medications at the same
time, it is usually advisable to introduce them one by one. If the
anxiety symptoms are severe and warrant immediate treatment, the
first option should be followed, but the introduction of stimulant
medication should be considered early on if ADHD symptoms are
considerable, since they may contribute to maintenance of the anx-
iety state. Finally, psychologic interventions are far more likely to
succeed once some control has been gained on the core ADHD
symptoms using stimulants or atomoxetine.

Attention deficit hyperactivity disorder & 
substance-use disorders
ADHD is a risk factor for substance-use disorders through
three potential mechanisms:

• Increased levels of reward-seeking (risk-taking) behaviors

• Increased level of psychosocial impairments, oppositional
defiant disorder and conduct disorder in childhood that are
themselves associated with substance abuse

• Self-medication for ADHD symptoms

It should be remembered that children with ADHD often
show a very poor academic performance compared with their
ability, have difficulties in developing healthy social interac-
tions and a tendency to act in an impulsive way that may lead
them to hang out with other individuals showing poor social
integration. Family background and other environmental risks
are another set of factors to take into consideration. The rea-
son for the increased level of substance-use disorders among
individuals with ADHD is therefore necessarily complex.

In most cases, severe substance-use disorders should be treated
first because of the known risks and impairments associated with
such behavior. Ongoing substance abuse will interfere with the
evaluation of ADHD treatment response, interactions will emerge
and side effects can be intensified. Therefore, all substance use
should be minimized before the start of medication for ADHD.
However, it is important to recognize the role that persistent
ADHD symptoms play in maintaining substance abuse. For
example, street amphetamine, cocaine and Ecstasy may be used to
calm the mental and physical restlessness associated with ADHD.
However, self-treatment with stimulants is only occasionally
observed, while the use of alcohol and cannabis to dampen down
symptoms associated with adult ADHD is far more common.
Difficulties in adjusting lifestyle due to persistent ADHD symp-
toms and associated psychosocial impairments, and the increased
level of risk-taking behaviors associated with untreated ADHD, are
other factors.

For these reasons it has been argued that it is important to
use stimulant medication to decrease the level of ADHD
symptoms in comorbid adult ADHD and substance-use

disorders. Case reports support the view that treatment of
ADHD with stimulants may diminish the need for substance
use in adults. A recent meta-analysis of follow-up studies con-
firmed that treatment of ADHD with stimulants is associated
with an average twofold reduction of substance-use disorders in
adolescents with ADHD [32]. The concerns of some profession-
als that use of stimulants in ADHD may lead to drug abuse
either by sensitization or as a gateway to other drugs is not sup-
ported by available evidence. Although there may be a small
risk that a few individuals with drug abuse problems may sell
his or her stimulants, it is important to note that stimulants
used appropriately by adults do not cause euphoria and are
neither habit forming nor addictive.

Attention deficit hyperactivity disorder & personality disorders
The relationship of ADHD to personality disorders is complex
and to some extent semantic. There is no doubt that ADHD is
a risk factor for the development of conduct disorder and adult
antisocial behaviors. There is, however, considerable confusion
that stems from the early onset and persistence of ADHD
symptoms, which therefore appear to be traits or personality
characteristics rather than symptoms. The difference in defini-
tion between a trait and a symptom is that symptoms represent
a change from a normal premorbid state, such as the onset of
adult depression or psychosis, whereas traits are considered to
be enduring characteristics. Current psychiatric training tends
to focus on the distinction between symptoms and traits and
gives rise to a nosology that does not fit well with the concept
of ADHD. First, because of the trait-like quality of ADHD
phenomena, significant psychopathology often goes unno-
ticed or is regarded as a personality characteristic that is not
amenable to pharmacotherapy. Second, because ADHD phe-
nomena are frequently associated with persistent disruptive
and oppositional behaviors or development of poor interper-
sonal skills, it is again assumed that this represents an
ingrained and therapeutically resistant set of behavioral traits.
Further confusion stems from the definition of cluster B per-
sonality disorders, such as antisocial, borderline and emotion-
ally unstable personality disorders, which include symptoms
such as mood instability, impulsivity and anger outbursts that
are also common features of adult ADHD.

The issue for diagnosis and treatment is to recognize when
there is evidence for ADHD; that is, whether the operational
criteria were fulfilled in childhood and whether ADHD symp-
toms that started in childhood have persisted and continue to
bring about significant impairments. While the diagnostic
focus should be on the main symptoms that define inatten-
tion, overactivity and impulsivity, it is also important to
remember that mood instability and impulsivity are common
components of the ADHD syndrome. Care must be taken to
distinguish between uncontrolled, impulsive, oppositional
and antisocial behaviors that arise in the context of a specific
ADHD syndrome from those that do not. For this reason, it is
often useful to make particular enquiries about symptoms that
are more specific to ADHD, such as short attention span,
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variable performance, distractibility, forgetfulness, dis-
organization, physical restlessness and over talkativeness, rather
than focus on the occurrence of maladjusted and disruptive
behaviors (which do not define ADHD).

Where ADHD and personality disorder occur together, treat-
ment of ADHD can effectively diminish problems of inatten-
tion, impulsivity, mood swings and associated aggressive behav-
ior, and may lead to greater adherence and responsiveness to
psychotherapeutic interventions. For this reason, treatment of
ADHD is advised before starting treatment of personality dis-
orders. However, it should be recognized that, although stimu-
lant medication may treat specific symptoms of ADHD, overall
prognosis may be poor for some individuals who cannot engage
in behavioral or psychotherapeutic interventions or do not have
the capacity to alter maladaptive patterns of behavior. In a few
cases, compliance with stimulants can be poor even when
informants such as parents and close friends report an
improved behavioral response. This may be because the
increased focus and ability to reflect on patterns of behavior
that accompanies treatment of ADHD may be difficult to tol-
erate for some individuals who may find it easier or more exciting
to remain in the relative haze and fog of untreated ADHD. 

Attention deficit hyperactivity disorder & psychotic disorders
Psychotic symptoms should be diagnosed and treated using
conventional antipsychotic medication. Severe inattention
may rarely mimic the thought-disorder symptoms observed
in some psychoses, such as derailment, tangentiality, circum-
stantiality and flight of ideas. Careful monitoring of both
psychotic and ADHD symptoms is advised but it may be
very difficult to distinguish residual and negative symptoms
of schizophrenia from persistence of ADHD symptoms. In
general, the use of stimulants (dopamine agonists) is not
advised for the treatment of comorbid ADHD and psy-
chotic symptoms. In a few rare cases it is possible that stim-
ulants could trigger a relapse (or first episode) of a psychotic
illness. Acute psychotic reactions to stimulants are rare but
have been reported. Alternative treatments for ADHD
should be considered in such cases, and atomoxetine would
currently be the first-line option. In some cases, stimulants
have been used alongside traditional antipsychotics and,
despite the apparent contradiction in such a regimen, have
been successful in controlling both conditions. For this rea-
son it is reasonable to keep such a combination where it has
already been initiated and appears to be successful.

Expert commentary
Currently, only very few psychiatrists with expertise in gen-
eral adult psychiatry have acquired the necessary knowledge to
diagnose and treat ADHD and it remains the case that the
majority do not yet recognise the clinical needs of this group.
However, the ability to diagnose and treat ADHD requires
clinical skills that are similar to those used to diagnose and
treat other common psychiatric disorders. General adult psy-
chiatrists are well versed in the detailed psychopathology and

clinical course of anxiety, affective and other psychiatric
disorders and therefore have all the expertise required to dif-
ferentiate ADHD from other psychiatric disorders. What is
required is additional training to raise the level of awareness
of ADHD, its onset, course and outcome in adults and the
best forms of management. Specialist clinics have a key role
to play in advising, supporting and training clinicians in this
area and can assist in the management of clinically more
complex cases. The experience of general adult psychiatrists
who have taken the step to diagnose and treat adult ADHD
has been extremely rewarding due to the availability of effec-
tive treatments for this important and common
clinical group.

Five-year view
ADHD is not a new disorder. It was first documented by
Still in 1902 who described a hyperactive behavior pattern
occurring when brain damage was expected and was consid-
ered to be a ‘defect of moral control’. The well-known
description of ‘fidgety Phil’, however, was written by Hein-
rich Hoffmann in 1844 and is a perfect description of the
combined subtype of ADHD. The increased risk to close
relatives has been known since the early 1970s and we now
know that this is predominantly the result of shared genetic
risk factors with heritability estimates in the order of
60–90%. Charles Bradley first noted the effectiveness of
stimulants to treat hyperactive children in 1937 and Ritalin
was introduced as a treatment in 1956.

The recognition and treatment of ADHD in all age
groups has, however, lagged behind that of other major psy-
chiatric disorders. The precise reasons for this are unclear
but may relate to the fact that ADHD is best perceived as a
quantitative trait distributed throughout the population and
there are no obvious discontinuities between normal and
abnormal levels of ADHD symptoms. The persistence and
stability of ADHD symptoms over time, high level of
intraindividual variability in behavior and academic per-
formance, occurrence of similar behavior patterns among
parents and siblings, association with measures of poor and
inconsistent parenting, and high levels of expressed emotion
give the impression of a behavioral problem associated with
abnormal personality development that has for many years
been causally linked with poor parenting. Recent advances
in our knowledge of the etiology of ADHD has altered this
perspective and childhood ADHD is now widely perceived
as an important neurobiologic disorder resulting from genes
and their interactions with risky environments [30], and few
child and adolescent psychiatrists now question the use of
stimulants to treat ADHD. In the UK, treatment of ADHD
has dramatically changed in the last 10 years, with a marked
increase in its diagnosis and a doubling of stimulant
prescriptions between 1998 and 2004.

However, this change in perspective is only slowly filtering
through to those engaged in treating the adult population. For
adults, ADHD symptoms are regularly perceived as immutable,
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resistant to drug treatment and relatively resistant to behavioral
and psychologic interventions. At the present time, the
recognition of adult ADHD remains a rare specialist concern
among adult psychiatrists, despite evidence that the disorder
and its psychiatric and psychosocial ramifications are common.
However, it is inevitable that this perspective on treating adults
with ADHD will change over the next 5–10 years, as more
young people with ADHD come into the adult services and
awareness of the condition increases among patient groups and
professionals alike. The number of clinical training meetings on
this topic in the UK is increasing rapidly and public awareness
has been raised through programs such as BBC Horizon. Drug
companies that market stimulants and nonstimulant treatments
for ADHD are in the process of organizing drug trials in the
adult population with the aim of licensing some of these drugs
for the treatment of adult ADHD. Currently, however, it
remains an anomaly that drugs that are considered to be safe
and effective in children and adolescents are not licensed for use
in adults.

We are now starting to see the clinical rewards that stem from
increased research in the field of neurodevelopmental lifespan
disorders. As we learn more about the genetic and
environmental origins of behavioral disorders, we are starting to
delineate the lifespan outcomes of disorders that start in child-
hood and their impact on adult psychopathology. The umbrella
term ‘personality disorder’ is starting to break down into a series
of identifiable conditions that includes, in a proportion,
ADHD, autism and Asperger’s syndrome. This change is very
welcome for those suffering from neurodevelopmental disor-
ders that have their own etiology, course, outcome psychopa-
thology, associated risks and response to treatments. Moreover,
we are seeing that many individuals with minor but persistent
mood disorders are suffering from untreated ADHD and this is
another category that can be further subdivided. My prediction
is that within 10 years many patients previously categorized
with atypical (and some typical) forms of affective or personal-
ity disorder will be diagnosed with adult ADHD and effectively
treated for the first time.

Key issues

• Why should we be interested in adult attention deficit hyperactivity disorder (ADHD)? (i) ADHD is a common, heritable behavioral 
disorder that gives rise to significant social and academic impairments and the risk for negative long-term outcomes. (ii) There is no 
doubt that in some cases ADHD symptoms persist into adult life and cause significant clinical impairments. (iii) The main clinical issue 
is recognition of the disorder in adults and quantifying the load on adult psychopathology. (iv) ADHD is a treatable condition.

• ADHD is an increasing load on adult psychiatry. (i) Young people come into adult life still receiving stimulants or other treatment for 
ADHD. (ii) Adults are increasingly recognizing themselves as having been disabled by ADHD. (iii) Psychiatrists dealing with anxiety, 
depression, personality disorders, substance abuse and (rarely) chronic hypomania will find that some individuals have a lifetime 
diagnosis of ADHD. (iv) Forensic psychiatrists encounter a high frequency of cases.

• Do children grow out of ADHD? (i) Symptoms decline with age. (ii) Full childhood ADHD criteria are less often met. (iii) However, 
differences between ADHD cases and controls are maintained. (iv) Age-appropriate impairment continues. (v) Medication effects still 
present in adulthood.

• Service provision. Mental health services for adult ADHD are rare in the UK and across Europe. This leads to a high level of untreated 
psychiatric morbidity in this patient group.

• ADHD in adults is frequently misdiagnosed. This stems from limited training and awareness of this common treatable condition. 
Psychopathology overlaps with other psychiatric conditions in two main ways: (i) The chronic trait-like characteristics of ADHD 
symptoms that start in early childhood and persist into adulthood are frequently mistaken for traits of a personality disorder. 
(ii) The frequent prominence of affective instability alongside typical ADHD symptoms often leads to diagnosis of atypical affective 
disorder or cyclothymia.

• Comorbid conditions are common. ADHD is associated with comorbid conditions including drug and alcohol abuse, anxiety and 
depression, impulsive antisocial behavior, and the development of personality disorders. Treating ADHD alongside these comorbid 
conditions is required for effective treatment.

• Known treatment response. The evidence base for the short-term symptomatic response to stimulants such as methylphenidate is 
good. Atomoxetine, a specific noradrenergic re-uptake inhibitor, also has proven efficacy. Although the use of stimulants and 
atomoxetine are licensed for use in children, it remains anomalous that they are not licensed for use in adults. The evidence base 
supporting the current licensing situation is poor, since several drug trials consistently demonstrate the efficacy and safety of 
stimulants. Despite common concerns over drug abuse potential, the evidence of diversion and abuse of stimulants and atomoxetine 
is very limited. In contrast, the appropriate therapeutic use of stimulants is associated with a twofold reduction in drug and alcohol 
misuse disorders.

• Key issues for the clinical management of adult ADHD. (i) Adult ADHD is no more difficult to diagnose and treat than other common 
adult psychiatric disorders. (ii) Adult ADHD is commonly misdiagnosed. (iii) Adult ADHD is a treatable condition in most cases. 
(iv) Adult ADHD should be within the remit of general adult psychiatry.



Asherson

538 Expert Rev. Neurotherapeutics 5(4), (2005)

References
Papers of special note have been highlighted as:
•  of interest
••  of considerable interest

1 Asherson P, and the Image Consortium. 
Attention-deficit hyperactivity disorder in 
the post-genomic era. Eur. Child Adolesc. 
Psychiatry 13(Suppl. 1), 150–170 
(2004).

•• Attention deficit hyperactivity disorder 
(ADHD) symptoms are highly heritable 
and numerous groups are investigating the 
molecular genetic basis. This paper 
provides a review of the main methods and 
genetic findings being applied to ADHD. 
Quantitative genetic data suggest that the 
disorder is best conceived as a trait that is 
continuously distributed in the general 
population and that ADHD shares 
important genetic risk factors with 
comorbid syndromes including dyslexia 
and conduct disorder. Molecular genetic 
findings report association between 
ADHD and genetic variation within 
several dopamine system genes and other 
associations are being detected.

2 Faraone SV, Biederman J, Spencer T et al. 
Attention-deficit/hyperactivity disorder in 
adults: an overview. Biol. Psychiatry 48, 
9–20 (2000).

•• Concise summary of the clinical 
epidemiology and scientific validation of 
adult ADHD. Provides an overview of 
clinical, family, psychopharmacologic, 
neurobiologic and outcome studies.

3 Biederman J, Faraone SV, Spencer T et al. 
Patterns of psychiatric comorbidity, 
cognition and psychosocial functioning in 
adults with attention deficit hyperactivity 
disorder. Am. J. Psychiatry 150, 1792–1798 
(1993).

4 Mannuzza S, Klein RG, Bessler A, 
Malloy P, LaPadula M. Adult outcome of 
hyperactive boys. Educational achievement, 
occupational rank, and psychiatric status. 
Arch. Gen. Psychiatry 50, 565–576 
(1993).

5 Taylor E, Chadwick O, Heptinstall E, 
Danckaerts M. Hyperactivity and conduct 
problems as risk factors for adolescent 
development. J. Am. Acad. Child Adolesc. 
Psychiatry 35, 1213–1226 (1996).

6 Kooij JJ, Aeckerlin LP, Buitelaar JK. 
Functioning, comorbidity and treatment of 
141 adults with attention deficit 
hyperactivity disorder (ADHD) at a 
psychiatric out-patients’ department. Ned. 
Tijdschr. Geneeskd 145, 1498–1501 (2001).

7 Weiss M, Murray C. Attention deficit 
hyperactivity disorder in adults. Can. Med. 
Assoc. J. 168, 715–722 (2003).

•• Excellent article providing a further 
summary of the clinical assessment and 
management issues for adult ADHD. 

8 Hill JC, Schoener EP. Age-dependent 
decline of attention deficit hyperactivity 
disorder. Am. J. Psychiatry 153, 
1143–1146 (1996).

9 Biederman J, Mick E, Faraone SV. Age-
dependent decline of symptoms of 
attention deficit hyperactivity disorder: 
impact of remission definition and 
symptom type. Am. J. Psychiatry 157, 
816–818 (2000).

• Addresses the key issue of the decline 
of ADHD symptoms with age and 
the relationship of ADHD symptoms 
in adults to clinically relevant 
impairments. The paper is important in 
conceptualizing the important 
contribution that ADHD in ‘partial 
remission’ makes to 
psychiatric morbidity.

10 Fischer M, Barkley RA, Smallish L, 
Fletcher K. Young adult follow-up of 
hyperactive children: self-reported 
psychiatric disorders, comorbidity, and the 
role of childhood conduct problems and 
teen CD. J. Abnorm. Child Psychol. 30, 
463–475 (2002).

11 Rasmussen P, Gillberg C. Natural outcome 
of ADHD with developmental co-
ordination disorder at age 22 years: a 
controlled, longitudinal, community-
based study. J. Am. Acad. Child Adolesc. 
Psychiatry 39, 1424–1431 (2000).

12 Faraone SV, Biederman J, Monuteaux 
MC. Toward guidelines for pedigree 
selection in genetic studies of attention 
deficit hyperactivity disorder. Genet. 
Epidemiol. 18, 1–16 (2000).

• There are few studies that investigate the 
familial risk for adult ADHD. This paper 
provides estimates of the prevalence rate 
of ADHD among parents of children 
with ADHD compared with controls and 
finds an approximately fourfold increase.

13 Faraone SV, Spencer T, Aleardi M, Pagano 
C, Biederman J. Meta-analysis of the 
efficacy of methylphenidate for treating 
adult attention-deficit/hyperactivity 
disorder. J. Clin. Psychopharmacol. 24, 
24–29 (2004).

•• Key paper that estimates the effect size of 
stimulants on symptom response in adult 
ADHD from meta-analysis of placebo-
controlled drug trials. The important 
observation that improved symptom 
response rates are associated with higher 
average dose regimens has subsequently 
been demonstrated by trials that titrate 
dose to clinically effective levels, rather 
than fixed-dose regimens. 

14 American Psychiatric Association. 
Diagnostic and Statistical Manual of Mental 
Disorders. Fourth Edition, text revision. 
American Psychiatric Association, 
Washington, DC, USA (2000).

15 Todd RD, Rasmussen ER, Neuman RJ 
et al. Familiality and heritability of 
subtypes of attention deficit hyperactivity 
disorder in a population sample of 
adolescent female twins. Am. J. Psychiatry 
158, 1891–1898 (2001).

16 World Health Organization. The ICD-10 
Classification of Mental and Behavioural 
Disorders: Diagnostic Criteria for Research. 
World Health Organization, Geneva, 
Switzerland (1993).

17 Applegate B, Lahey BB, Hart EL et al. 
Validity of the age-of-onset criterion for 
ADHD: a report from the DSM-IV field 
trials. J. Am. Acad. Child Adolesc. 
Psychiatry 36, 1211–1221 (1997).

18 Barkley RA, Biederman J. Toward a 
broader definition of the age-of-onset 
criterion for attention-deficit 
hyperactivity disorder. J. Am. Acad. Child 
Adolesc. Psychiatry 36, 1204–1210 (1997).

19 Barkley RA, Fischer M, Smallish L, 
Fletcher K. The persistence of attention-
deficit/hyperactivity disorder into young 
adulthood as a function of reporting 
source and definition of disorder. 
J. Abnorm. Psychol. 111, 279–289 
(2002).

20 Brown TE. Brown ADD scale diagnostic 
form. In: Brown Attention-Deficit Disorder 
Scales. The Psychological Corporation, 
TX, USA (1996).

21 Epstein J, Johsnon D, Conners CK. 
Conners Adult ADHD Diagnostic Interview 
for DSM-IV (CAADID). Multi Health 
Systems, Inc., NY, USA (1999).

22 Robins LN, Helzer JE, Croughan J, 
Ratcliff KS. National Institute of Mental 
Health diagnostic interview schedule. Its 
history, characteristics, and validity. Arch. 
Gen. Psychiatry 38, 381–389 (1981).

23 Barkley RA, Murphy K. Attention-Deficit 
Hyperactivity Disorder. A Clinical 
Workbook. The Guilford Press, NY, USA 
(1998).

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

25 Kessler RC, Adler L, Ames M et al. The 
World Health Organization adult ADHD 
self-report scale (ASRS): a short screening 
scale for use in the general population. 
Psychol. Med. 35, 245–256 (2005).



Clinical assessment and treatment of ADHD in adults

www.future-drugs.com 539

26 Ward MF, Wender PH, Reimherr FW. The 
WURS: a rating scale to aid in the 
retrospective diagnosis of attention deficit 
disorder in childhood. Am. J. Psychiatry 150, 
885–890 (1993).

27 Castellanos FX, Tannock R. Neuroscience of 
attention-deficit hyperactivity disorder: the 
search for endophenotypes. Nature Rev. 
Neurosci. 3, 617–628 (2002).

•• Comprehensive review of the main 
neurobiologic findings in ADHD.

28 Kuntsi J, Asherson P. An interdisciplinary 
approach to ADHD. Attention Deficit 
Hyperacivity Disorder Research Developments. 
Nova Science Publishers, Inc, NY, USA, 
1–30 (2004).

29 Hervey AS, Epstein JN, Curry JF. 
Neuropsychology of adults with attention-
deficit/hyperactivity disorder: a meta-analytic 
review. Neuropsychology 18, 485–503 (2004).

30 Asherson P, Kuntsi J, Taylor E. Unraveling 
the complexity of ADHD: a behavioral 
genomic approach. Br. J. Psychiatry (2005) 
(In Press).

31 Schachter HM, Pham B, King J, Langford S, 
Moher D. How efficacious and safe is short-
acting methylphenidate for the treatment of 
attention-deficit disorder in children and 
adolescents? A meta-analysis. Can. Med. 
Assoc. J. 165, 1475–1488 (2001).

32 Kooij JJ, Burger H, Boonstra AM, Van der 
Linden PD, Kalma LE, Buitelaar JK. Efficacy 
and safety of methylphenidate in 45 adults 
with attention-deficit/hyperactivity disorder. 
A randomized, placebo-controlled, double-
blind, cross-over trial. Psychol. Med. 34, 
973–982 (2004).

33 Spencer T, Biederman J, Wilens T et al. A 
large, double-blind, randomized clinical trial 
of methylphenidate in the treatment of adults 
with attention-deficit/hyperactivity disorder. 
Biol. Psychiatry 57, 456–463 (2005).

34 Spencer T, Biederman J, Wilens T et al. A 
large, double-blind, randomized clinical 
trial of methylphenidate in the treatment of 
adults with attention-deficit/hyperactivity 
disorder. Biol. Psychiatry 57(5), 456–463 
(2005).

35 Simpson D, Plosker GL. Spotlight on 
atomoxetine in adults with attention-deficit 
hyperactivity disorder. CNS Drugs 18, 
397–401 (2004).

36 Michelson D, Adler L, Spencer T et al. 
Atomoxetine in adults with ADHD: two 
randomized, placebo-controlled studies. Biol. 
Psychiatry 53, 112–120 (2003).

37 Adler LA, Spencer TJ, Milton DR, Moore RJ, 
Michelson D. Long-term, open-label study of 
the safety and efficacy of atomoxetine in 
adults with attention-deficit/hyperactivity 
disorder: an interim analysis. J. Clin. 
Psychiatry 66, 294–299 (2005).

38 Wilens TE, Spencer TJ, Biederman J. A 
review of the pharmacotherapy of adults with 
attention-deficit/hyperactivity disorder. J. 
Atten. Disord. 5, 189–202 (2002).

• Systematic review of the literature 
identified 15 studies of stimulants and 22 
studies of nonstimulant medications of the 
treatment of ADHD in adults. The 
conclusion is that under controlled 
conditions the aggregate literature shows 
significant reduction of adult ADHD 
symptoms with the use of stimulants and 
noradrenergic antidepressants.

39 Wilens TE, Hammerness PG, Biederman J 
et al. Blood pressure changes associated with 
medication treatment of adults with 
attention-deficit/hyperactivity disorder. J. 
Clin. Psychiatry 66, 253–259 (2005).

40 Wilens TE, Haight BR, Horrigan JP et al. 
Bupropion XL in adults with attention-
deficit/hyperactivity disorder: a randomized, 
placebo-controlled study. Biol. Psychiatry 57, 
793–801 (2005).

41 Hesslinger B, Tebartz van Elst L, Nyberg E 
et al. Psychotherapy of attention deficit 
hyperactivity disorder in adults – a pilot study 
using a structured skills training program. Eur. 
Arch. Psychiatry Clin. Neurosci. 252, 177–184 
(2002).

42 Stevenson CS, Whitmont S, Bornholt L, 
Livesey D, Stevenson RJ. A cognitive 
remediation programme for adults with 
attention deficit hyperactivity disorder. Aust. 
NZ. J. Psychiatry 36, 610–616 (2002).

43 Wilens T, McDermott S. Cognitive therapy 
for adults with ADHD. In: Attention Deficit 
Disorders and Comorbidities in Children, 
Adolescents and Adults. Brown TE (Ed.), 
American Psychiatric Press, WA, USA, 
569–607 (2000).

44 Biederman J, Mick E, Faraone SV, Van 
Patten S, Burback M, Wozniak J. A 
prospective follow-up study of pediatric 
bipolar disorder in boys with attention-
deficit/hyperactivity disorder. J. Affect. 
Disord. 82(Suppl. 1), S17–S23 (2004).

45 Kent L, Craddock N. Is there a relationship 
between attention deficit hyperactivity 
disorder and bipolar disorder? J. Affect. 
Disord. 73, 211–221 (2003).

46 Wilens TE, Biederman J, Wozniak J, 
Gunawardene S, Wong J, Monuteaux M. 
Can adults with attention-
deficit/hyperactivity disorder be 
distinguished from those with comorbid 
bipolar disorder? Findings from a sample of 
clinically referred adults. Biol. Psychiatry 54, 
1–8 (2003).

47 Wilens TE, Faraone SV, Biederman J, 
Gunawardene S. Does stimulant therapy of 
attention-deficit/hyperactivity disorder 
beget later substance abuse? A meta-analytic 
review of the literature. Pediatrics 111, 
179–185 (2003).

•• Important meta-analysis that summarizes 
the effect of treating ADHD with 
stimulants on substance abuse. The 
conclusion is that the appropriate use of 
stimulant medication in children and 
adolescents reduces the risk of drug abuse 
by approximately twofold.

Affiliation
• Philip Asherson, MRCPsych, PhD

Professor of Molecular Psychiatry and Honorary 
Consultant Psychiatrist, MRC Social Genetic 
Developmental Psychiatry Centre, Institute of 
Psychiatry, Kings College London, London, 
SE5 8AF, UK
Tel.: +44 207 848 0078
Fax: +44 207 848 5262
p.asherson@iop.kcl.ac.uk


