
Attention deficit hyperactivity
disorder (ADHD) remains a

controversial diagnosis but
genetic, neuroimaging and
neuro psychological studies con-
firm the existence of a neuro -
developmental disorder. The
symptoms of this disorder can be
very disruptive but they are treat-
able. In this article the applicable
scientific points are summarised
before the referral and treatment
details relevant to general prac-
tice are described. 

ADHD symptoms can impact
upon the self-esteem of primary-
school children, the scholastic
achievements of those at secondary
school and the employment oppor-
tunities of adults. Young adults who
were diagnosed with ADHD as chil-
dren are at greater risk of drug-
related antisocial activities than
even their conduct-disordered
peers. Concomitantly, parents and

siblings can struggle as a result of
the behavioural problems associ-
ated with ADHD with increased lev-
els of stress, depression and marital
discord.1

ADHD is associated with other
neurodevelopmental disorders like
learning disability, tics and autistic
spectrum disorder. The core symp-
toms appear to predispose to sub-
stance misuse while impaired
performance can be associated
with conduct disorder, oppositional
defiant disorder, anxiety and
depression.

Diagnosis
The International Statistical
Classification of Diseases and
Related Health Problems (10th
Revision, ICD-10) classifies ADHD
as a childhood hyperkinetic disor-
der with disturbance of activity 
and attention (F90.0). Diagnosis
requires seven symptoms of inatten-

tion, hyperactivity and impulsivity
to be causing pervasive develop-
mentally-inappropriate functional
impairment (see Table 1). These
problems must have been evident
before the age of seven years and
IQ must be above 50.2

Using these criteria, the preva-
lence in US and non-US popula-
tions was found to be 11.4–16.1 per
cent and 2.4–19.8 per cent respec-
tively (the highest prevalence was
found in a group of Ukrainian chil-
dren – n=600 – evacuated to Kyiv
after the Chernobyl nuclear power
plant disaster, while Iceland,
Australia, Italy and Sweden had the
lowest numbers).1

There is no equivalent diagnos-
tic system for adults but the British
Association for Psycho pharma -
cology consensus group has pre-
sented an extended adult symptom
checklist to guide diagnosis (see
Table 2).3 The estimated prevalence
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in adults was found to be 2.9 per
cent when only adults showing
strong evidence for ADHD in both
childhood and adulthood are
counted.4

NICE guidelines5 recommend
that diagnosis in children and
adults should only be made by a
specialist psychiatrist, paediatrician
or other healthcare professional
with training and expertise in the
diagnosis of ADHD (see section on
referral below).

Aetiology
Twin studies estimate the heritabil-
ity of ADHD to be between 65 and
90 per cent, and the parents and
siblings of affected individuals are
four or five times more likely to
have ADHD than the general pop-
ulation. This heritability appears
to be determined by anomalies of
monoamine system genes, which
include the dopamine receptors
D4 (DRD4) and D5 (DRD5) and
the dopamine transporter 1
(DAT1). 

Environmental co-factors
appear to be important too as
ADHD is actually associated with
the combination of DAT polymor-
phism and prenatal exposure to
maternal smoking.6

Because prefrontal brain lesions
can cause ADHD-like symptoms,
prefrontal anomalies were pre-
dicted in ADHD. These anomalies
were confirmed before numerous
unrelated cognitive deficits includ-
ing impairments in pattern recog-
nition, short-term memory and
simple learning were also reported
in children and adults with
ADHD.7

Neuroimaging studies of brain
development in ADHD suggest that
it is characterised by a delay in
brain maturation of about three
years. This is most prominent in
those prefrontal regions involved
in the control of cognitive
processes like attention and motor
planning.8

It is often assumed that the
symptoms of ADHD are caused by
poor parenting; indeed, the moth-
ers of children with ADHD are
more negative, controlling, intru-
sive, disapproving, less rewarding
and less responsive.9 However, con-
comitantly, children with ADHD
are less compliant, less responsive,
less often on task and more active
than their peers. 

It seems then that the influence
is bidirectional with parents and
symptomatic children affecting each

other’s behaviour. Furthermore, the
strong heritability of ADHD makes
it likely that the parents of children
with ADHD will have symptoms
themselves and this will also inter-
fere with their parenting. 

Diet does not make much of a
difference to affected children and
food additives do not cause ADHD.
For example, preschool children
with high levels of hyperactivity are
no more susceptible to the effects
of food colouring or benzoate
preservatives than their peers,10

and children with and without
ADHD do not differ markedly in
their responses to food dyes or
preservatives.11

Referral
When a child or young person pres-
ents to their GP with problems sug-
gesting ADHD, the GP should
determine the severity of the prob-
lems and how pervasive they are.
Thereafter, a referral to a parent-
training/education programme
and a 10-week period of watchful
waiting is usually appropriate.5 If
the ADHD-type problems continue,
the young person should be
referred to secondary care for con-
sideration of diagnosis and drug
treatment.

Adults presenting to their GP
with problems suggesting ADHD
should be referred to general adult
psychiatry for assessment if the
signs or symptoms began in child-
hood and are still causing social,
educational or occupational
impairment.

Drug treatment 
Contemporary drugs for ADHD
are dopamine and norepinephrine
agonists or reuptake inhibitors.
Positron emission tomography
(PET) studies have shown that the
resultant increases in brain
dopamine correlate with an
increase in the attention and inter-
est evoked by an academic task.
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Table 1. Diagnosis of ADHD in children requires seven symptoms of inattention, 

hyperactivity and impulsivity

Symptoms of inattention include

• not following through on instructions and failing to finish work 

• having difficulty engaging in leisure activities quietly

• avoiding or struggling to engage in work that requires sustained mental

effort

Symptoms of hyperactivity include 

• leaving one’s seat in class

• not listening when spoken to directly

• being squirmy and restless 

Symptoms of impulsivity include 

• blurting out answers before questions have been completed

• being easily distracted

• having difficulty waiting turn



This might account for the thera-
peutic effect.13

Drug treatment should be initi-
ated by a specialist, but continua-
tion and monitoring can be carried
out by GPs under shared-care
arrangements.

General issues
Before prescribing drug therapy for
ADHD height, weight, blood pres-
sure and heart rate should be
recorded, and an ECG conducted if
there is a past medical or family his-
tory of serious cardiac disease or
abnormal findings on examination.
Heart rate and blood pressure
should be recorded every three
months and after any dose change.
The dose should be reduced and a
cardiology opinion sought if there is
a resting tachycardia, arrhythmia or
significant blood pressure increase.

Class effects of ADHD medica-
tion include insomnia, appetite
suppression, growth retardation,
emotional lability, cognitive rigidity
and a lowering of seizure threshold.
Treatment should begin with low
doses but higher doses of about
1mg per kg dose equivalent of
methylphenidate usually produce
a greater response.

If a young person prescribed
stimulant medication does not
meet their expected height, a treat-
ment break over the school holi-
days can allow for catch-up growth. 

Tolerance and dependence are
rare side-effects of stimulant med-
ication and animal studies have
shown that early exposure to
methylphenidate can cause behav-
ioural changes that persist into
adulthood.14 It is prudent then to
review prescriptions and diagnosis
at least annually. The effect of
missed doses and drug holidays can
inform these reviews.

First-line treatment
There is no clear prescribing hier-
archy but methylphenidate is usu-

ally tried first because a variety of
formulations are available. It can be
abused and has been sold to stu-
dents and those trying to lose
weight. If this is anticipated atom-
oxetine (Strattera) should be pre-
scribed.

Immediate-release methyl phen -
idate preparations can be used to
find the right dose but modified-
release preparations (see Table 3)
aid adherence and reduce stigma

by avoiding the need for medica-
tion at school or work. Concerta
XL, for example, consists of 22 per
cent immediate-release and 78 per
cent modified-release components;
the clinical effects will last for up to
12 hours. This can cover the work-
ing day but might cause insomnia
or loss of evening appetite. 

Table 4 outlines the NICE
guidelines for initial, titration and
maximum doses.

www.prescriber.co.uk Prescriber January 2013 35

Prescribing in practice

Table 2. Proposed BAP extended adult symptom checklist

• lack of attention to detail or carelessness

• inattention in tasks or activities the patient finds tedious

• difficulty listening

• failure to follow instructions

• starting many tasks while having difficulty finishing them

• poor organisational skills

• avoidance of, dislike of or inability to expend sustained mental effort

• losing or misplacing things

• ready distractibility

• forgetfulness

• fidgeting

• restlessness or an inability to sit still in low-stimulation situations

• inappropriate or excessive activity or an internal feeling of restlessness or

edginess

• difficulty keeping quiet; talking out of turn

• unfocused mental activity; difficulty turning thoughts off

• blurting out responses; poor social timing in dialogue

• trouble waiting if there is nothing to do

• interrupting or intruding on others

• irritability, impatience or frustration

• affective lability or hot temper

• stress intolerance

• impulsivity or risk-taking in activities

Table 3. Immediate- and modified-release dose equivalents of methylphenidate;

adapted from NICE CG725

10mg - 10mg 10mg

15mg 18mg - -

20mg - 20mg 20mg

30mg 36mg 30mg 30mg

- - - 40mg

45mg 54mg - -

60mg 72mg* 60mg -

*licensed up to 54mg

Immediate release Concerta XL Equasym XL Medikinet XL



Second-line treatment
Atomoxetine is indicated if
methylphenidate exacerbates tics
or Tourette’s syndrome. Ver y
rarely, it can cause liver damage
so recipients should be told to
report abdominal pain, unex-
plained nausea, malaise, darken-

ing of the urine and jaundice.
They should also be warned about
the potential for irritability and
suicidal thinking. 

Methylphenidate and dexam -
fetamine can cause psychosis. If
this happens, the drug should be
withdrawn and a psychiatric assess-

ment carried out before atomoxe-
tine is tried. Atomoxetine is also
indicated if the alternatives caused
anxiety.

Dexamfetamine is appropriate
if atomoxetine or methylphenidate
causes de novo seizures or worsening
of a known seizure disorder. 
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Table 4. Initial, titration and maximum doses for methylphenidate, atomoxetine and dexamfetamine; adapted from NICE CG725

Methylphenidate

children aged 6 years begin with low doses consistent with offer modified-release preparations as a single dose

and older and starting doses in the BNF in the morning; offer immediate-release preparations 

young people in 2 or 3 divided doses

adults begin with low doses (5mg 3 times increase dose according to response up to a

daily for immediate-release maximum of 100mg/day

preparations or the equivalent modified-release preparations may increase

modified-release dose) adherence and be preferred if there is concern about

misuse or diversion; normally offer these once daily,

but no more than twice daily

offer immediate-release preparations up to 4 times

daily

Atomoxetine

children aged 6 years up to 70kg body weight: use a total up to 70kg body weight: increase dose after

and older and starting dose of approximately 7 days to approximately 1.2mg/kg/day

young people 0.5mg/kg/day over 70 kg body weight: increase after

over 70kg body weight: use a total 7 days up to a maintenance dose of 80mg/day

starting dose of 40mg/day offer a single daily dose, or 2 divided doses to

minimise side-effects

adults up to 70kg body weight: use a total up to 70kg body weight: increase dose after

starting dose of approximately 7 days to approximately 1.2mg/kg/day

0.5mg/kg/day over 70kg body weight: increase after 7 days

over 70kg body weight: use a total up to a maximum maintenance dose of 100mg/day

starting dose of 40mg/day the usual maintenance dose is 80 or 100mg/day,

which can be offered in divided doses; trial this dose

for 6 weeks to determine effectiveness

Dexamfetamine

children aged 6 years begin with low doses consistent with offer divided doses, increasing to a maximum

and older and starting doses in the BNF of 20mg/day

young people children aged 6–18 years: up to 40mg/day may

occasionally be required

adults begin with low doses of 5mg increase dose according to response up to a

twice daily maximum of 60mg/day

offer divided doses, usually between 2 and 4

times daily

Initial treatment Titration and dose



Third-line treatment
If none of these agents are tolera-
ble, third-line alternatives include
bupropion, clonidine and moda f -
inil. These options are unlicensed
in ADHD.

Psychoeducation is also useful
(particularly at the time of diag-
nosis) and educational and occu-
pational therapy can maximise
functioning at college or work.
Although evidence is sparse, psy-
chotherapy on its own can help
with core problems like disorgan-
isation as well as co-morbid anxi-
ety and impaired executive
functioning.3

Conclusion
It is suggested that GPs keep the
diagnosis in mind and share man-
agement with local psychiatric serv-
ices because the symptoms are not

always recognised while the disor-
der can be treated.
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