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Attention-deficit hyperactivity
disorder in adults

Brian Toone, Maria Clarke & Susan Young

Attention-deficithyperactivity disorder (ADHD) and
hyperkinetic disorder are well-established diag
noses in children, with estimates of prevalence in
pre-adolescent children from 3 to 5%. Until recently
ADHD was not thought to persist beyond adoles
cence, but results from long-term prospective
outcome studies indicate that 30-70% of children
with ADHD exhibit some symptoms as adults.
Recognition of this disorder is important as the
persistence of ADHD symptoms has been shown to
be associated with academic and occupational
failure and high rates of psychiatric comorbidity.
With the establishment of a UK support group
(LADDER) and increasing media attention high
lighting this problem it is likely that there will be an
increased demand for psychiatric assessment of
adult ADHD in the next few years.

History

At the beginning of the century severe overactivity
as a symptom was viewed as a "defect of moral
control" (Still, 1902). However, the occurrence of
hyperactivity following encephalitis (the 1918
epidemic) and in association with other neuro
logical disorders supported an organic cause. By
the 1950s hyperactivity began to be considered as a
distinct disorder and, as no brain lesion could be
identified, the term 'minimal brain damage' came
into use. This term was vague and overinclusive
and was superceded in the 1960s by the behaviour
ally defined 'hyperkinetic syndrome'. In the USA,
the 19705 saw a broadening of the concept to include

a greater emphasis on attention deficits, whereas in
the UK hyperactivity was still regarded as a symptom
rather than a primary disorder. These differences
were reflected in the widely differing estimates of
prevalence from the USA and UK studies at the time.
The DSM-IV (American Psychiatric Association,
1994) and ICD-10 (World Health Organization,
1992) criteria are now broadly similar, but with
greater emphasis on hyperactivity in hyperkinetic
disorder (ICD-10).

Aetiology

The aetiology of ADHD remains unclear. It is likely
that multiple aetiologies can give rise to the disorder
through disturbances of a final common neuro
logical pathway in the nervous system.

There is good evidence to support a genetic
predisposition for the disorder. Several studies have
shown increased rates of ADHD in parents and sib
lings of children with ADHD (Biederman et ai, 1990,
1992) demonstrating that ADHD is a familial disor
der. Twin and adoption studies support a genetic,
rather thanenvironmental, cause for the increased rate
of ADHD in families. The largest twin study to date
(Goodman & Stevenson, 1989) studied the heritabil
ity of hyperactivity in 127 monozygotic twins and
111 dizygotic twins. The results showed a concord
ance for ADHD of51%in the monozygotic pairs and
33% in the dizygotic pairs. The authors estimated
the heritability for twins of traits of hyperactivity
and inattention as being 30-50%, common environ
mental factors accounting for 0-30% of the variance.
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Magnetic resonance imaging studies have
produced conflicting results. Abnormalities have
been identified in the caudate nucleus (Hynd et ai,
1993; Castellanos et aI, 1994) and corpus callosum
(Hynd et ai, 1991; Giedd et ai, 1994).These studies
require replication. Studies ofcerebral blood flow in
ADHD have shown striatal hypoperfusion (Lou et
ai, 1984, 1989) and a low cerebral glucose metab
olism in the prefrontal cortex (Zametkin et ai,
1990).The prefrontal cortex has been implicated in
attentional processes. These studies were small,
however, and subsequent studies have produced
inconsistent results.

Other studies have tried to identify a possible
underlying neurotransmitter abnormality in ADHD.
The response of ADHD symptoms to stimulant
medication suggests a role for catecholamines. Many
blood, urine and cerebral spinal fluid studies have
been reported, the results of which are inconclusive.
Most studies suggest a low turnover of dopamine
and noradrenaline, but others indicate the invol
vement of multiple neurotransmitter systems.
(serotonin, y-aminobutyric acid) and the precise
abnormality remains elusive.

It has been postulated that children with ADHD
have a general autonomic under-arousal,
but psychophysiological studies (galvanic skin
response, electroencephalogram and auditory
evoked responses) do not provide sufficient evidence
to support this theory.

A number of environmental factors have been
studied in the aetiology of ADHD. These include
pre- and perinatal insults causing hypoxic/anoxic
brain injury, food additives (Feingold, 1975), refined
sugar (Smith, 1975) and lead (Silva et ai, 1988). The
contribution of these factors is unlikely to be
important in more than a small minority of cases.

Psychosocial factors (family discord, poor
parental management of childhood behaviour,
poverty) are not thought to have a primary aetio
logical role in ADHD but may exacerbate the
condition.

Epidemiology and outcome

Extrapolation from long-term outcome studies of
childhood ADHD yields estimates of prevalence in
0.5-1% of adults with persistent symptoms of
ADHD. Outcome studies suggest that although for
most children symptoms of ADHD disappear in
adolescence, for others symptoms persist into
adulthood and are associated with impairment.

In a controlled prospective study of ADHD (mean
age 25 years at IS-year follow-up) Weiss et al (1985)

demonstrated that 66% of adults with a history of
childhood ADHD had at least one disabling
symptom of ADHD compared with 7% of the normal
control group. Twenty-three per cent of the hyper
active group also had an antisocial personality
disorder and generally the ADHD group functioned
less well as adults. A criticism of this study is that
there was a rather low follow-up rate (35% of the
original sample from childhood) and that the
residual group studied may not be representative of
adult outcome.

In another long-term outcome study a much
higher follow-up rate was achieved (98% of the
original sample was interviewed at the late
adolescent follow-up, and 88% as adults). In this
study Gittelman et al (1985) looked at adults who
had been diagnosed as hyperactive as children and
compared this group with a normal control group.
Thirty-one per cent of the hyperactive group still
met the criteria for ADHD in late adolescence as
compared with 3% of the control subjects. There was
a marked falling-off of symptoms of ADHD at
follow-up in adulthood (Mannuzza et aI, 1993) with
only 8% receiving a diagnosis of ADHD compared
with 1% of the control subjects.There were also high
rates of antisocial personality disorder and sub
stance misuse in the index group at follow-up.

Clinical features

Adults often refer themselves. An adult may seek
treatment because of problems related to their
studies, work or family. Others may self-refer after
their child has been diagnosed with ADHD and the
parent recognises similar symptoms in themselves.

Common complaints (see Box 1) are of personal
disorganisation, failure to maintain a routine,

Bo 1. Common complaints een in adult
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difficulty completing tasks, inability to concentrate
when reading and constantly losing things. Others
may complain that the adult with ADHD does not
appear to listen, daydreams and often interrupts
at inappropriate times in conversations, thus
appearing impolite. In addition, the patient may
complain of difficulty maintaining relationships,
inability to complete educational courses or frequent
changes of job. There may also be a history of low
frustration tolerance and angry outbursts. Repeated
failure leads to lowered self-esteem.

Adults with ADHD may have coexistent psychi
atric disorders including depression, antisocial
personality disorder, substance and alcohol misuse.
The interview should begin in an open, unstruc
tured manner allowing the patient to describe any
complaints. The interviewer should then ask about
points relevant to the evaluation of ADHD. The
interview should include an assessment of the
patient's previous knowledge about the diagnosis
and treatment of adult ADHD, full birth details,
childhood symptoms of ADHD, current symptoms,
and a full personal and family psychiatric history.
In addition details of alcohol and substance misuse
and detailed educational, social, occupational and
forensic histories should be recorded.

Establishment of childhood
symptoms

A history of childhood ADHD symptoms is neces
sary for the diagnosis of adult ADHD; however, this
may be difficult to obtain. Ideally, evidence of
childhood ADHD is obtained through a review of
past medical notes or educational records. Unfortun
ately, as there has been little recognition of ADHD
until recently, many adults referred may have
attended school at a time when general practitioners
and schools had little knowledge of the disorder
and so this evidence may be lacking. For those adults
attending without a parent and without access to
old medical and educational records, childhood
diagnosis is dependent on patient recall of child
hood symptoms. Hyperactive children, on reaching
adulthood, often fail to recall their childhood
symptoms; in one study (Mannuzza et aI, 1993) one
fifth of adults failed to do so, resulting in a failure to
make a correct diagnosis. All patients attending for
assessment should be accompanied by an informant,
preferably a parent. In order to obtain a more
accurate record, parents should complete a rating
scale of childhood symptoms (Conners, 1973) as
Wender et al (1981) have shown that parental recall
is the greatest predictor of treatment response.

In taking the educational history particular note
should be made of any learning or behavioural
difficulties, truancy or expulsions and the quality
of peer relationships. Qualifications and further
education undertaken should be enquired about and
reasons for dropping-out of courses, if appropriate.
Number and types of occupation with reasons for
leaving posts are noted in the occupational history.
The social history should include details of
relationships both in and outside the family and
the patient's view of reasons for failure or difficulties
in relationships.

Particular attention should be paid to personality
assessment, especially in view of the established
comorbidity that exists between adult ADHD and
personality disorder, particularly of the antisocial
type. The distinction between the two disorders may
be difficult, but a developmental perspective will
usually be of assistance: as already stated, ADHD
features will be most prominent in early and mid
childhood, becoming progressively less so into
adolescence and early adult life.

During the interview the clinician should observe
the patient for evidence of restlessness, fidgeting,
poor attention, distractibility and abnormal move
ments, such as tics.

Differential diagnosis of
attention deficits

The most difficult problem in the assessment of
attention deficits in adults is differential diagnosis,
as these problems are common in many other
psychiatric disorders (see Box 2). Patients with
depression are often forgetful and inattentive and
in agitated depression they may appear restless.
Hypomania can resemble adult ADHD. Patients
intoxicated with or withdrawing from alcohol,
cocaine or other substances may be restless,

Bo 2. Other psychiatric di orders with
attention deficit
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distractible or inattentive at interview. Patients with
borderline personality disorder often describe
attentional problems, unstable relationships and
poor occupational histories. Those with antisocial
personality disorder may display impulsivity, and
have problems with substance misuse. Such patients
may report or exaggerate their attention deficits in
order to obtain stimulant treatment or in some cases
to lessen their responsibility for criminal activities.

The difficulty in differential diagnosis may be
further complicated by high rates of comorbidity in
adult ADHD, in particular of affective disorders,
intermittent explosive disorders, antisocial person
ality disorder and substance misuse. In addition,
primary psychiatric disorders may of course also
occur in adults who had a diagnosis of childhood
ADHD in whom ADHD symptoms have resolved.

Medical conditions, for example hyperthyroid
ism, renal or hepatic insufficiency, and anoxia, may
also produce attention deficits. Symptoms of ADHD
can occur following head injuries, though they
usually cause more severe cognitive impairments
than those seen in ADHD.

Primary or secondary attentional deficit can
usually be established by taking a detailed history
of the course and evolution of symptoms and by the
accompanying symptomatology. Ifdoubt remains,
treatment of the psychiatric or medical disorder
should be commenced and further assessment of
possible adult ADHD deferred.

Some patients may have commenced treatment
prior to the referral, making the assessment of an
attention deficit difficult. As methylphenidate has a
short half-life and an immediate effect it may be
appropriate to stop treatment in these cases and
reassess the patient while off their treatment in order
to ensure an accurate diagnosis and a baseline
record of symptoms.

Neuropsychological tests

The role of neuropsychological testing in adult
ADHD is not fully established. Tests can establish the
presence ofan attention deficit, but do notdistinguish
between primary or secondary attentional deficits.
The Continuous Performance Test (Erlenmeyer
Kimling & Cornblatt, 1978), which is a measure of
sustained attention, is widely used. The most
common form of Continuous Performance Test
requires the patient to look ata computerscreenwhile
individual letters or numbers are projected onto it
rapidly. The number of omission errors (missed
responses) measuring inattention, and commission
errors (incorrect or non-target responses) measuring
impulsivity and sustained attention, are recorded.

Other neuropsychological tests which may be
used include the Matching Familiar Figures Test
(Cairnes & Cammock, 1978) and a Letter Cancel
lation Test (Goodman & Stevenson, 1989). The former
assesses impulse control and involves presenting
an image to the subject and asking them to match
the image to the identical one from a selection of
variants. The Letter Cancellation Test is sensitive to
hyperactivity and involves the deletion of a target
letter from a random sample of alphabetical letters.

The neuropsychological tests of attention are not
diagnostic, but should be used in combination with
the other sources of information at assessment to
assist in the diagnosis of ADHD. The tests can also
be useful in establishing a baseline against which
response to treatment can be monitored. An
assessment of general intelligence may also be
included in the neuropsychological assessment.

Pharmacological treatment

Before commencing any pharmacological treatment,
as discussed earlier, any primary psychiatric
disorder, for example depression, should be treated
first and the attention deficit reassessed after
improvement of this condition. Substance and
alcohol misuse/ dependence should be referred for
treatment and the patient reviewed when the
dependence is in remission.

There is very little information to date on the
pharmacotherapy of ADHD in adults, studies are
few, often of limited sample size and have produced
conflicting results. The following guidelines should
be read with these qualifications in mind.

If pharmacological treatment is required, a
psychostimulant, usually methylphenidate, is the
drug of first choice.

Psychostimulants

The role of stimulants in the short-term treatment of
childhood ADHD has been well established with
over 100 controlled studies ofefficacy. In adults there
have been few controlled studies, often with small
patient cohorts, and of the five studies reporting
marked benefits three are from the same centre.

The first positive trial in adults was reported by
Wood et al in1976. In this study 11 out of 15 subjects
were included in a double-blind trial of methyl
phenidate, eight out of the 11 showing improvement
in concentration, decreased nervousness and better
temper control. There have been five othercontrolled
studies demonstrating a significant beneficial effect
of stimulants. The dose of methylphenidate varied
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in the different studies. The average dose in the first
four studies was 0.6 mg/kg per day. In Spencer et
aI's study (1995) a higher dose of 1 mg/kg per day
was used. A higher response rate was seen with the
higher dose (70% compared with approximately 50%).

The one negative study (Mattes et aI, 1984) is also
the largest, but has methodological flaws. The
treatment group included adults lacking a definite
childhood history of ADHD and high rates of
psychiatric morbidity were present. The treatment
group therefore included many who would not meet
current criteria for adult ADHD and this may
account for the negative results.

Methylphenidate

This drug was reserved for named patients only until
recently, but is now generally available in the UK. It
is prescribed as a controlled drug - so prescriptions
need to be carefully written, with the dose and total
amount required written in words and figures. It is
a dopamine agonist.

Methylphenidate is rapidly absorbed, reaching a
peak plasma concentration 1-1.5 hours after oral
dosing. It has a plasma half-life of three hours and
is totally excreted within 12 hours.

The clinical improvement is immediate (peak
behavioural effects in 1-2 hours), but short-lived,
requiring multiple doses per day. It appears to have
most effect on motor activity, restlessness and
inattention.

The initial starting dose is usually 5 mg at 8.00 am
and 5 mg at midday, with increments every two or
three days, depending on the response, up to 60 mg
per day. To avoid insomnia methylphenidate should
not be prescribed late in the day.

Other side-effects include decreased appetite,
weight loss, headache, minor increases in systolic
blood pressure, mood lability and, infrequently,
worsening of tics. Contraindications include
psychosis, cardiovascular disease including
moderate to severe hypertension, hyperthyroidism,
drug/alcohol dependence, glaucoma, tics or a family
history of Gilles de la Tourette syndrome. The drug
should not be prescribed in pregnancy or to breast
feeding women.

Dexamphetamine sulphate

Treatment is commenced at 2.5 mg once daily
increasing in 5 mg increments up to a maximum of
40 mg per day. This drug is also a controlled drug
and is used less widely than methylphenidate.

Pemoline

Pemoline has a similar pharmacological central
nervous system action to methylphenidate, but due

to its longer half-life it has the advantage of requiring
only once daily dosage. The licensing authority in
the UK has recently revoked authorisation for
pemoline at the recommendation of the Committee
on the Safety of Medicines following reports from
the USA of serious hepatotoxicity. The drug is now
available on a named-patient basis only, with
requirements for pre-treatment and two monthly
liver function tests. Hepatotoxicity may occur
months or years after treatment with pemoline has
been commenced.

Some patients may already be established on and
benefiting from taking pemoline and it may be
reasonable to continue with treatment in these cases
if the patient so desires, after a full explanation of
the risks involved, with agreement to regular liver
function test monitoring.

The starting dose is 20 mg per day. The response
is delayed, benefits sometimes not beingevident until
the third or fourth week of therapy. The dose is
increased by 20 mg increments up to a maximum of
120 mg per day.

Drug interactions

Psychostimulants should not be prescribed with
monoamine oxidase inhibitors (MAOls) as this can
elevate blood pressure to dangerous levels. Psycho
stimulants will also elevate the plasma levels of
tricyclics, anticonvulsants and fluoxetine.

Antidepressants

Patients who do not respond or cannot tolerate
stimulants may benefit from treatment with an anti
depressant. Tricyclics drugs that have been used
include desipramine and imipramine. Tricyclic com
pounds have the advantage that they do not encourage
misuse and involve once daily dosing schedules.

Monoamine oxidase inhibitors have also been
investigated in open studies (pargyline, Wender et
aI1983; deprenyl, Wood et aI, 1983) of adult ADHD
and have shown a moderate improvement in most
patients' symptoms. Other antidepressants which
may be of benefit, but require further evaluation,
include fluoxetine, bupropion and venlafaxine.

Clonidine

Clonidine, an (X2 noradrenergic agonist, has been
shown to be of benefit in preliminary studies with
adults and may be of particular benefit as an adjunct
to treatment in those patients with hyperaroused
states or aggressive behaviour. Controlled studies
are required. Side-effects include postural hypo
tension and sedation.
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Beta-blockers

Propranolol and nadolol have been shown in small
preliminary studies to be of benefit, but further
studies are required.

It must be emphasised that the precise role and
efficacy of pharmacotherapy in adult ADHD remain
to be established and this should be borne in mind
when prescribing these drugs.

Non-pharmacological
management

There is very little evidence to guide the non
pharmacological management of ADHD in adults.
The following strategies (see also Box 3) are
suggestions which may assist the adult with ADHD
to cope with their symptoms.

Individual counselling

Many adults with ADHD have a long history of
repeated failure and are concerned that they do not
perform to their full potential. Often undiagnosed,
the person may feel guilty; self-blame may lead to
low self-esteem. In individual work the person can
be helped to accept that they have a disability, but
that ways can be found to prevent this causing
problems. An understanding of ADHD may help
the person make sense of some of their difficulties,
lessening the feelings of self-blame. Teaching coping
strategies empowers the person, enhancing their
self-esteem.

Compensatory behavioural
strategies

Adults with ADHD may easily feel overwhelmed
by everyday tasks. Behavioural strategies can be
used to try to structure and add order to the external
world. A frequent complaint in adult ADHD is of
forgetfulness and difficulty in organising tasks. Tune
management and self-organisation skills can be
taught to help with these problems. It may be helpful
to suggest that the person keep a diary and
appointment book and to encourage them to set
aside time at the beginning of the day to write down
tasks that need to be achieved later thatday. Carrying
a notebook or dictaphone allows a person to make a
note of an idea as soon as it occurs to them before a
new stimulus distracts them. Work or study
schedules requiring sustained attention should

be interspersed with regular periods of high
stimulation, for example, physical activity.

Interpersonal!communication
skills

Communication skills may be poorly developed in
adults with ADHD. Inattention and distractibility
may lead to complaints that the person does not
listen. Impulsivity may lead to inappropriate
interruptions in conversations that are interpreted
as rudeness. The importance of maintaining eye
contact when addressing people and learning to
listen to others are skills that may be taught and
practised in both individual and group settings.

Stress and anger management

These skills may be useful particularly to the
hyperaroused individual with a tendency to temper
or violent outbursts.

Marital counselling

Partners of adults with ADHD may have little
understanding of ADHD and may complain that
their partner fails to listen to them, is unreliable or
irresponsible. Education about the disorder, open
discussion, and acknowledgement of the partner's
frustrations may help the couple to work together to
improve their relationship and to lessen the impact
of ADHD on their lives.

Group therapy

Group work offers the opportunity to meet people
with similar problems and to learn how others cope

Bo 3. on-pharmacological trategi for
the management of adult DHD
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with their difficulties. The group format can also be
used for learning and practising communication
skills, anger and stress management.

Other supports

Adults with ADHD should be made aware of
LADDER (National Learning Attention Deficit
Disorder Association) a self-help and campaigning
organisation in the UK. The organisation can offer
education about the disorder and support to the
patient and their families.

In the USA some colleges offer academic support
services and career advice for adults with ADHD.
When selecting a degree/further education course
adults with ADHD may be better suited to a course
offering classes with a small discussion format as
opposed to large lectures to allow better focus. In
addition, courses offering continuous assessment
rather than one final examination may offer a person
with ADHD a greater chance of academic success.

The emphasis of all the above measures is to
enhance self-esteem by offering the adult with
ADHD strategies to cope with their difficulties and
limit the impact of ADHD symptoms on their lives.

Conclusions

It is clear from long-term outcome studies that sym
ptoms ofADHD may persist into adulthood in some
cases and that this can lead to Significant impair
ments in adult functioning. With the likely increase
in self-referrals due to increasing public awareness
of the disorder, and as the preferred medication used
for treatment is known to be a substance that is
misused, the clinician should remain alert to the
risks of self-diagnosis and the potential for all
manner of problems, job failures, poor motivation,
lack of success and so on to be incorrectly attributed
to this disorder. The efficacy of pharmacotherapy
and psychological therapies requires further study,
but the evidence thus far is encouraging and it is
likely that some adults will benefit from treatment,
with symptom relief and consequent improvement
in adult adjustment and quality of life.
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Multiple choice questions

1. Side-effects associated with methylphenidate
include:
a weight loss
b a rash
c insomnia
d restlessness
e flushing.

2. Common comorbid disorders seen in adult
ADHD include:
a antisocial personality disorder
b depression
c anorexia nervosa
d substance misuse
e schizophrenia.

3. Fora diagnosis ofhyperkinetic disorder (lCD-tO):
a both inattention and hyperactivity must be

present
b symptoms must occur in more than one type

of situation

c symptoms mustoccurbefore the ageofsix years
d childhood criteria are equivalent to criteria

required in adulthood
e the criteria are the same as required for a

diagnosis of ADHD (DSM-IV).

4. The follOWing neuropsychological tests are used
to assess attention and/or impulse control:
a the Continuous Performance Test
b the Matching Familiar Figures Test
c the Wechsler Adult Intelligence Scale
d the Letter Cancellation Test
e the Graded Naming Test.

5. Contraindications to methylphenidate include:
a pregnancy
b glaucoma
c hyperthyroidism
d mild hypertension
e history of epilepsy.

M Qan wer

2 3 4 5
a T a T a a T a T
b T b T b b b
c T c F c c F c
d T d T d d T d F
e e F e F F e F
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