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Attention deficit hyperactivity disorder is a com-
mon neurobehavioural developmental disorder 
of childhood (Faraone et al, 2003). Core symp-

toms include hyperactivity, inattention and impulsivity. 
The terms ‘attention deficit’, ‘attention deficit hyperac-
tivity disorder’, ‘hyperkinetic disorder’ and ‘hyperactivi-
ty’ are often used interchangeably by professionals to 
describe children who are overactive and have difficulty 
concentrating and controlling their impulses. Although 
hyperactivity, impulsivity and inattention are all 
attributes of childhood behaviour, they are considered to 
be features of a disorder when they are severe, develop-
mentally inappropriate, pervasive in nature and cause 
functional impairment (Overmeyer and Taylor, 1999). 
This article defines the disorder and examines its origins 
from a historical perspective. The research literature 
relating to prevalence and causation (i.e. genetics, bio-
logical factors and psychosocial factors) is then summa-
rized and current recommendations for the assessment 
and treatment of the disorder are briefly outlined. 

Definitions
The Diagnostic and Statistical Manual of Mental Disorders 
(4th edn) (DSM-IV) (American Psychiatric Association, 
1994) recognizes attention deficit hyperactivity disorder 
as a mental disorder. In Europe, a similar constellation of 
symptoms is termed hyperkinetic disorder and is classi-
fied under ‘Behavioural and Emotional Disorders’ in the 
International Classification of Diseases (ICD-10) (World 
Health Organization, 1992). According to ICD-10, to 
make the diagnosis of hyperkinetic disorder, the onset of 
symptoms should be before the age of 7 years, the three 
core symptoms of inattention, hyperactivity and impul-
sivity need to have been present for at least 6 months, 
and the symptoms should be pervasive in nature. 
According to DSM-IV, however, attention deficit hyper-
activity disorder can be diagnosed if either the inatten-
tion or hyperactivity-impulsivity symptoms or both have 
been present for at least 6 months but, again, the onset of 
symptoms should be before the age of 7 years and there 
must be evidence of impairment in two or more settings. 

In DSM-IV, attention deficit hyperactivity disorder is 
classified into three subtypes: (1) predominantly inatten-
tive type, (2) predominantly hyperactive-impulsive type 
and (3) combined type (American Psychiatric Association, 
1994). Both diagnostic systems require the exclusion of 
other mental disorders which might better account for 
the symptoms, e.g. schizophrenia, other psychotic disor-
ders, or anxiety and mood disorders. 

According to the National Institute for Health and 
Clinical Excellence (2008), ‘moderate ADHD [attention 
deficit hyperactivity disorder] in children and young peo-
ple is taken to be present when the symptoms of hyperac-
tivity/impulsivity and/or inattention, or all three, occur 
together, and are associated with at least moderate impair-
ment, which should be present in multiple settings (e.g. 
home and school) and in multiple domains,’ e.g. achieve-
ments at school and forming positive relationships with 
family and peers, and ‘Severe ADHD corresponds approx-
imately to the ICD-10 diagnosis of hyperkinetic disor-
der... when hyperactivity, impulsivity and inattention are 
all present in multiple settings and when impairment is 
severe (i.e. affects multiple domains in multiple settings).’ 

Historical view
Attention deficit hyperactivity disorder was probably first 
described in the medical literature in 1798 by Dr 
Alexander Crichton who named it ‘mental restlessness’ 
(Palmer and Finger, 2001). In 1845, Dr Heinrich Hoffman 
wrote a story for his son in which he described ‘Fidgity 
Philip’ who presented with symptoms of hyperactivity, 
inattention and impulsivity (Thome and Jacobs, 2004). In 
1902, Sir George Fredrick Still published a series of 
Goulstonian lectures describing a group of 43 children 
who had significant problems with sustained attention 
and self-regulation, who were often aggressive, defiant and 
resistant to discipline, excessively emotional or passionate 
and could not learn from the consequences of their 
actions, although their intellect was normal. Although Still 
did not use the current terminology for this disorder, 
many suggest that the children he described would have 
fulfilled diagnostic criteria for attention deficit hyperactiv-
ity disorder (Barkley, 2006). In relation to the pharmaco-
logical treatment of the symptoms of attention deficit 
hyperactivity disorder, Bradley first described the benefi-
cial effects of amphetamine on hyperactivity in 1937. 

Prevalence
The prevalence of attention deficit hyperactivity disorder 
is estimated at 3–5% in school-aged children (American 
Psychiatric Association, 1994). In the UK, a survey of 
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children age 5–15 years showed a prevalence of 3.6% in 
male children and less than 1% in female children (Ford 
et al, 2003). In England and Wales alone 366 000 pupils 
aged 6–16 years are estimated to have attention deficit 
hyperactivity disorder (National Institute for Clinical 
Excellence, 2000). Attention deficit hyperactivity disor-
der is more common in males with the ratio of males to 
females varying between 2.5:1 to 9:1 (Rappley, 2005). 
More than 70% of children diagnosed with attention 
deficit hyperactivity disorder still fulfil diagnostic criteria 
in adolescence, and up to 65% of adolescents still have 
the disorder as adults (Jadad et al, 1999).

Overlap with other conditions
Many children with attention deficit hyperactivity disor-
der have co-occurring psychiatric or other conditions. 
These can be of a mild to severe nature and include learn-
ing disability, oppositional defiant disorder, conduct dis-
order, anxiety, depression, Tourette syndrome, bipolar 
disorder and sleep disorders (Beiderman et al, 1991). 
Kaplan et al (2001) evaluated 179 school-aged children 
with rigorous research criteria for seven disorders: reading 
disability, attention deficit hyperactivity disorder, devel-
opmental coordination disorder, oppositional defiant 
disorder, conduct disorder, depression and anxiety; 50% 
met criteria for at least two diagnoses, with children with 
attention deficit hyperactivity disorder at highest risk 
(80% chance of having at least one other disorder). 
Ohlmeier et al (2008) reported that alcohol and substance 
misuse can also be highly co-morbid with attention deficit 
hyperactivity disorder. Co-occurring conditions need 
early diagnosis and prompt intervention and treatment. 

Causation 
Psychosocial, social and biological factors are all likely to 
contribute to the aetiology (Cantwell, 1996). Some impor-
tant theories and explanations have been put forward.

Genetics
Attention deficit hyperactivity disorder runs in families – 
more than 76% of children diagnosed with attention 
deficit hyperactivity disorder have another family member 
affected by this disorder (Thapar et al, 1999). The inter-
action of several genes and the environment may contrib-
ute to attention deficit hyperactivity disorder symptoms. 

Several gene candidates have been identified in families 
and children with attention deficit hyperactivity disorder. 
Molecular genetic studies support an association between 
attention deficit hyperactivity disorder and polymor-
phisms in DRD4, DRD5 and SLC6A3 which encode 
dopamine D4 and D5 receptors and the dopamine trans-
porter respectively. Associations between SNAP-25 (syn-
aptosomal-associated protein, 25kDa) and SLC6A4 
(serotonin transporter) have also been reported (Thapar 
et al, 2005). Identification of susceptible genes is a sig-
nificant development, but describing the molecular 
mechanisms, interaction between genes and environment 

and later development of attention deficit hyperactivity 
disorder is a far greater challenge for researchers.

Biological factors
Many biological factors have been proposed to have a 
causative role in the development of attention deficit 
hyperactivity disorder, including adverse events during 
pregnancy and birth (e.g. drug exposure in utero), brain 
infections (e.g. encephalitis), and neurotoxin exposure 
(e.g. lead poisoning) (American Psychiatric Association, 
1994). One early theory was that attention deficit hyper-
activity disorder was caused by brain injury although there 
is no conclusive evidence for this. Some children with 
brain injury show behavioural signs and symptoms similar 
to those seen in attention deficit hyperactivity disorder 
(Levin et al, 2007), but only a small percentage of chil-
dren with attention deficit hyperactivity disorder have a 
history of traumatic brain injury (Keenan et al, 2008). 

It has also been suggested that attention disorders are 
caused by consuming refined sugar or food additives. In 
1982, the National Institutes of Health consensus confer-
ence concluded that dietary restrictions helped about 5% 
of children with attention deficit hyperactivity disorder, 
mostly young children who had food allergies (Consensus 
Conference, 1982). National Institute for Health and 
Clinical Excellence (2008) guidance is that elimination of 
artificial colouring and additives from the diet is not usu-
ally necessary for those with attention deficit hyperactiv-
ity disorder unless a clear link between a specific food or 
drink and behaviour has been established. 

There is some evidence that symptoms and behaviours 
associated with attention deficit hyperactivity disorder 
may be the result of abnormal brain functioning or abnor-
mal brain structure (Castellanos, 2001). The frontal lobes 
of the brain are involved in executive functions such as 
problem solving, understanding the behaviour of others 
and controlling impulses, and they communicate with 
each other through the corpus callosum. The cerebellum, 
which is responsible for motor coordination, is also con-
nected to the frontal lobes. Functional magnetic resonance 
imaging, positron emission tomography and single pho-
ton emission computed tomography studies have shown 
noticeable deficits in the functioning of these brain parts 
in children with attention deficit hyperactivity disorder 
compared with other children (Valera et al, 2007). 

Psychosocial factors
Psychosocial adversity, e.g. a history of child abuse or 
neglect, or multiple foster placements, has been thought 
to have a causative role in attention deficit hyperactivity 
disorder (Haddad and Garralda, 1992). There is a cor-
relation between the use of cigarettes and alcohol during 
pregnancy and risk of development of attention deficit 
hyperactivity disorder in the offspring. Mick at al (2002) 
reported that the children of mothers who smoked dur-
ing pregnancy were more likely to be diagnosed with 
attention deficit hyperactivity disorder. Button et al 
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(2005) found that smoking by the mother, the father or 
both during pregnancy has an independent influence on 
attention deficit hyperactivity disorder symptoms in 
offspring. Froehlich et al (2009) reported an association 
between prenatal tobacco exposure and attention deficit 
hyperactivity disorder in American children. However, 
the role of low socioeconomic status, bad housing and 
poverty remains uncertain (Taylor et al, 1991). 

Assessment 
The European clinical guidelines for hyperkinetic disorder 
(Taylor et al, 2004) recommend that children suspected of 
having attention deficit hyperactivity disorder should be 
first assessed in primary care before referral to specialist 
child and adolescent mental health services or paediatrics. 
There are no laboratory tests of diagnostic value and diag-
nosis is largely based on the clinical history and observa-
tions provided by parents, teachers and other professionals 
who know the child. Where co-existing learning difficul-
ties are suspected, additional assessment by an educational 
or clinical psychologist may also be helpful.

A variety of rating scales are used to gather information 
from parents, teachers and young persons. Narrow band 
scales, e.g. the Conners Rating Scales-Revised (Conners, 
1997), are most helpful when assessing children for atten-
tion deficit hyperactivity disorder (American Academy of 
Pediatrics, 2000). Free rating scales do exist, such as the 
SNAP-IV (DuPaul et al, 1998), but broad band scales, e.g. 
the Strengths and Difficulties Questionnaire (SDQ) 
(Goodman, 1997), are useful to assess different areas such 
as prosocial skills. Obtaining information from different 
sources (e.g. parents and teachers) provides a more accu-
rate overview of the child’s behaviour in different settings. 

Assessment is often carried out by a child psychiatrist or 
paediatrician but can also be done by a professional with 
appropriate expertise and training, e.g. a specialist nurse 
(National Institute for Health and Clinical Excellence, 
2008). Assessment of attention deficit hyperactivity disor-
der consists of reviewing pre-assessment information 
received, e.g. Conners rating scales and SDQs completed 
by parents and teachers and written reports from teachers 
and educational psychologists. Parents and the child are 
interviewed to assess current symptoms and take a full 
developmental history. A physical examination is needed 
to exclude other medical explanations for the symptoms, 
e.g. impairments in vision and/or hearing. Observation of 
the child’s behaviour in the clinic and/or school setting is 
also informative. Consideration of other clinically appro-
priate investigations is required to complete the assess-
ment (Taylor et al, 2004), e.g. neuropsychological tests, 
electroencephalography, brain scans, audiograms, fragile X 
test, and speech and language assessment.

Treatment
Early recognition and treatment of attention deficit hyper-
activity disorder can limit the psychological, social and 
academic impact of the disorder (Cantwell, 1996). 

Treatment aims to manage the core symptoms, address 
associated impairments and improve social and academic 
functioning. Options include behavioural or pharmaco-
logical interventions or both. A multi-focal psychological 
and behavioural intervention provided to affected children, 
their parents or carers and teachers can be more effective 
than intervention with children alone (Jensen et al, 1999). 

Psychological treatments include parent training, behav-
ioural therapy, psychoeducation, cognitive behavioural 
therapy, interpersonal therapy, classroom interventions 
and play therapy (Pelham et al, 1998; Taylor et al, 2004). 
Young and Amarasinghe (2010) have reviewed non-phar-
macological treatments of attention deficit hyperactivity 
disorder for both pre-school and school-aged children as 
well as adults. The National Institute for Health and 
Clinical Excellence (2008) guidelines recommend that all 
children diagnosed with mild to moderate attention defi-
cit hyperactivity disorder should first get appropriate 
behavioural intervention before considering pharmaco-
logical treatments, whereas children with severe attention 
deficit hyperactivity disorder can be given combined treat-
ment, e.g. stimulant medication and psychological inter-
vention. Parent training programmes using standard 
behavioural techniques should be offered in community 
and clinic settings: these aim to reduce the child’s disrup-
tive behaviour and family stress and may enhance parents’ 
confidence in their parenting ability (Cantwell, 1996).

In the UK, atomoxetine, dexamphetamine and meth-
ylphenidate are licensed for the treatment of attention 
deficit hyperactivity disorder. Atomoxetine and methyl-
phenidate can be used for children aged 6 years and older 
while dexamphetamine is licensed for use from the age of 
3 years. Clonidine, risperidone, imipramine and bupro-
pion are not licensed and are used less frequently, gener-
ally only in specialist tertiary centres. 

Stimulant medications, e.g. methylphenidate, tend to 
be used as first line and are available in short- and long-
acting formulations. Choice of medication depends on 
suitability, comorbidity and patient (or parent) choice 
(National Institute for Health and Clinical Excellence, 
2006). Stimulant medications are very effective, with a 
response rate of up to 80% in treating hyperactive and 
inattentive symptoms (Swanson et al, 1995). However, 
these can cause increased pulse rate, high blood pressure, 
decreased appetite and sleep, drowsiness, emotional labil-
ity, headaches and stomach ache (Jensen et al, 1999). 
Rarely stimulants can cause psychotic symptoms or even 
sensitivity reactions requiring the medication to be 
stopped. Stimulant medication needs monitoring because 
of the side effects and length of time that people remain 
on the treatment (National Institute for Health and 
Clinical Excellence, 2008). Children receiving long-acting 
stimulant medication to treat attention deficit hyperactiv-
ity disorder are more likely to achieve remission, feel less 
stigmatized, remain adherent to medication and benefit 
from other interventions which can improve the long-
term prognosis (Hosenbocus and Chahal, 2009).
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Conclusions 
Attention deficit hyperactivity disorder affects 3–5% of 
children (American Psychiatric Association, 1994), with 
symptoms including inattention, hyperactivity and 
impulsivity. The condition is often co-morbid with other 
neurobiological, psychiatric and behavioural disorders. 
The aetiology is not clear, but genetic, psychosocial and/
or environmental factors may be responsible.

Assessment, diagnosis and management should be pro-
vided by a multidisciplinary team of professionals with 
appropriate training. Treatment is multimodal and 
includes medication and psychosocial interventions. BJHM
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KEY POINTS
n	 Attention deficit hyperactivity disorder is a medical disorder which is common in 

school-aged children, with a prevalence of 3–5%.
n	 Attention deficit hyperactivity disorder is frequently co-morbid with other 

psychiatric or neurodevelopmental disorders.
n	 Psychosocial, social and biological factors all contribute to the aetiology, and 

attention deficit hyperactivity disorder runs in families.
n	 Effective evidence-based interventions are available.


