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DAV E CO GH I L L

Attention-deficit hyperactivity disorder: should we
believe the mass media or peer-reviewed literature?{

Bailly’s review describes the author’s perspectives on the
‘intense controversies’ surrounding attention-deficit
hyperactivity disorder (ADHD) and its treatment with
stimulant medications. Drawing on a range of literature
sources, including the UK press, pharmaceutical industry
websites and peer-reviewed scientific papers, he ques-
tions the validity of ADHD as a concept and disorder, the
accuracy and reliability of diagnosis, the use of stimulant
medications and the impact of advertising by the phar-
maceutical industry. There are, however, additional
sources and alternative interpretations.

The validity and reliability of ADHD
as a diagnostic entity
Robins and Guze (1970) proposed criteria to assess the
evidence on the validity of psychiatric disorders. They
suggest that such validity derives not from any single
study but from a pattern of consistent data across a
range of areas, including clinical correlates, family history,
treatment response, laboratory studies, course and
outcome. The evidence supporting ADHD, as defined by
DSM-IV (American Psychiatric Association, 1994), and
hyperkinetic disorder, a narrower concept defined by
ICD-10 (World Health Organization, 1993) (collectively
referred to as ADHD throughout this article), fulfilling
these criteria is extensive and has been comprehensively
reviewed on many occasions and will not be discussed in
detail for reasons of brevity (see for example Schachar &
Tannock, 2002). Both DSM-IV and ICD-10 require the
presence of severe, persistent and pervasive, and levels
of inattentive, overactive and impulsive, behaviours with
onset early in life (by definition before the age of 7 years,
nearly always before the age of 5 years and frequently
earlier). Of key importance in both systems is the
requirement for the presence of clinically significant
impairment in addition to the operationally defined
symptoms and their associations. The Children’s Global
Assessment Scale (CGAS) (Shaffer et al., 1983) is a helpful
instrument for measuring impairment and was influential
in the definition of DSM-IV ADHD, where a cut-off point
of 60 on the CGAS - indicating a level of clinical impair-
ment that requires treatment - was used to define the
number of symptom criteria for ADHD. Field trials found
that five symptoms of ADHD had to be present in order
to arrive at the CGAS cut-off point of 60 (Lahey et al,
1994). In order to be conservative and avoid false-
positives the standard was set at six or more symptoms
of inattention and hyperactivity-impulsivity.

The importance of the identification, assessment
and accurate diagnosis of those with ADHD should not be
underestimated as, when unrecognised and untreated,

severe hyperactivity, impulsivity and inattentiveness are
strongly predictive of negative outcomes across a range
of dimensions, including poor self-esteem, academic
achievement and occupational status, peer relationships
and family functioning and increased rates of accidents,
disruptive and antisocial behaviour, substance misuse,
mood and anxiety disorders (Fischer et al, 1990; Barkley
et al, 1991; Taylor et al, 1996; Barkley et al, 2004).

Bailly is correct to point out that diagnosis must not
be based merely on the presence of the required number
of symptoms. The assessment of ADHD requires a careful,
complete and critical, but not dismissive, examination of
information from multiple sources and across a wide
range of domains. The use of information from a range of
sources will strengthen, rather than weaken, the assess-
ment process. Parents and teachers are important infor-
mants as it is well recognised that they are more accurate
than the child at reporting the presence of externalising
(but not internalising) symptoms (Faraone et al, 1995). It
is important to acknowledge that the difficulties experi-
enced by parents and teachers in maintaining neutrality
during assessment are often a consequence of having
had to wait a considerable length of time and negotiate
many barriers before being able to access help, and in the
meantime having themselves to manage and support a
challenging child. This does not make the clinician’s task
easier but it is not prohibitive to their conducting a full
and comprehensive assessment. The striking similarities
between the many published clinical guidelines on the
assessment of ADHD are not serendipitous (American
Academy of Child and Adolescent Psychiatry, 1997;
American Academy of Pediatrics, 2001; Scottish
Intercollegiate Guidelines Network, 2001; Taylor et al,
2005). Familiarity with and adherence to the recommen-
dations made within these guidelines will assist greatly in
ensuring reliability in diagnostic practice.

The biological and cognitive underpinnings
of ADHD
Those who doubt or oppose the validity of ADHD as a
diagnosis frequently cite statements such as that made
by the National Institute for Mental Health (Kupfer et al,
2000), that ‘after years of clinical research and experience
with ADHD, our knowledge about the cause or causes of
ADHD remain largely speculative’ (p. 3). In countering this
position clinical specialists and researchers in ADHD point
out that these comments are being used out of context
and cite the many genetic, neuroimaging, neurophysiological
and neuropsychological studies which not only support
the validity of the disorder but also provide strong
evidence for it having a biological basis (Barkley et al,
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2002; Castellanos & Tannock, 2002). In fact the field has
reached a point at which relatively sophisticated causal
theories have been proposed. Such theories emphasise
problems in the inhibition of inappropriate responses
(Barkley, 1998) and delay aversion (Sonuga-Barke, 2003)
rather than disrupted attentional function, which
although observable at a behavioural level of analysis
appears intact at a cognitive level. However, we still
remain some distance from demonstrating a full causal
model of ADHD, or its component symptom dimensions,
at multiple levels of analysis. This should come as no
surprise. The brain is the most complex of biochemical
machines and this, linked with the complex polygenic
genetic underpinnings of ADHD, would as Gottesman and
Gould (2003) describe most eloquently, ‘predict a ballet
choreographed interactively over time among genotype,
environment, and epigenetic factors, which gives rise to a
particular phenotype’. Coghill et al (2005) have recently
reviewed some of the important barriers which must be
overcome if we are to shift from positing causal theories
to demonstrating formal causal effects. These include:

. The need for studies to work across multiple levels of
analysis (e.g. genetic, neural, cognitive andbehavioural)
in order that the links between the elements making
up causal chains can be empirically described.

. The need to recognise the existence of and then
effectively model heterogeneity within ADHD samples.

. The need to integrate environmental and social
mechanisms with genetic and neurobiological
mechanisms in empirical designs.

. The need to properly characterise endophenotypes.

. The need to take developmental aspects seriously.

The issue of heterogeneity is particularly interesting.
Until recently simple single cause models dominated the
ADHD literature. Such models carry an implicit suggestion
that the behavioural symptoms of ADHD are a consequence
of a single underlying factor and that all cases of ADHD
will be similar. However there is now considerable
evidence from a wide range of sources which suggests a
marked heterogeneity within ADHD samples at several
levels (including genetic, neural, cognitive and behavioural).
This will require the development of multiple interacting
developmental causal pathways in order that ADHD is
fully explained (Sonuga-Barke, 2003). This heterogeneity,
at a cognitive level, in part explains the difficulties in
employing neuropsychological tests as part of the diagnostic
process within any group of children with ADHD. Most
will have some neuropsychological deficit but only a
proportion will perform poorly on any one task. This has
led to the recent suggestion that future classification
systems should consider describing neuropsychologically
rather than behaviourally defined ADHD subtypes (Nigg
et al, 2005).

The differential diagnosis of ADHD
A large part of Bailly’s review focuses on alternative
explanations for hyperactive behaviours. Distinguishing
ADHD from other treatable disorders is important,
however the application of a comprehensive history and

examination carried out by an experienced clinician as
described above should, in most cases, enable accurate
diagnoses to be made. Although sleep deprivation,
hearing difficulties, bereavement and treatment with
common medications such as b-stimulants can result in
behavioural patterns resembling those seen in ADHD,
these presentations are normally much less severe and
disabling and/or temporally related to the provoking
factor. Rutter and colleagues’ work on the impact of the
early severe deprivation experienced by children adopted
from the Romanian orphanages shows a raised incidence
of ADHD (among other problems), increasing as a function
of length of deprivation experienced (Kreppner et al,
2001). These findings are highly suggestive of an envir-
onmental route to ADHD. However the level of depriva-
tion suffered by these children was severe and it would
be inappropriate to extend these findings to all victims of
abuse. The relationship between ADHD and bipolar
disorder is complex and controversial and will not be
discussed in detail here (see for example Carlson, 1998).
However clinicians should be wary about applying the
diagnostic criteria for a manic episode to children without
extreme care and consideration as to the true nature of
symptoms. Finally, although parenting a child with ADHD
may result in suboptimal parenting and such critical and
coercive parenting styles frequently result in the child
with ADHD developing a comorbid oppositional defiant
disorder, there is no evidence to suggest inadequate
parenting as a cause of ADHD. On the contrary, evidence
from behavioural genetic studies suggests that although the
heritability of ADHD is high (about 0.8) the contribution of
shared environmental factors is very small (Faraone &
Doyle, 2000).

Stimulant treatment of ADHD
Although the precise modes of action by which the
stimulant medications result in a reduction in the symptoms
of ADHD remain elusive, the situation is far less pessimistic
than suggested by Bailly. Considerable clinical and basic
scientific study has begun to describe the complexities of
stimulant actions (Solanto et al, 2001). For example
Volkow et al (2001) have demonstrated that oral methyl-
phenidate results in increased levels of extracellular
dopamine. Stimulants have also been demonstrated to
exert a positive, but not negative, effect on those biolo-
gical and cognitive processes thought to be involved in
the causation of ADHD, improving behaviour, cognitive
flexibility and memory functioning (Tannock et al, 1995;
Rhodes et al, 2004) rather than by ‘doping them up’ or
turning them into ‘zombies’ as often suggested in the
media.

Systematic reviews and meta-analyses of evidence
from short-term studies have uniformly concluded that
both methylphenidate and dexamfetamine are effective
and safe treatments (Jadad et al, 1999). Evidence from
longer-term studies, although still somewhat sparse, is
starting to appear and supports continuing effectiveness
and safety over the medium- to long-term (Abikoff et al,
2004). Importantly neither methylphenidate nor dexam-
fetamine, both of which have been used for over 50
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years to treat the symptoms of ADHD in millions of
children, have been associated with serious adverse
events when used as a monotherapy in either the
pharmacovigilance systems or peer-reviewed journals.

Important findings have recently emerged
concerning the relationships between ADHD stimulant
treatment and substance misuse. For example, although
the increased rates of substance misuse may largely be
explained by comorbid conduct disorder, ADHD does
appear to be an independent risk factor for substance
misuse (Milberger et al, 1997). Stimulant treatment of
ADHD reduces these increased rates by around 50%
(Huss & Lehmkuhl, 2002). Further, when taken orally
methylphenidate is not associated with a drug ‘high’
(Volkow & Swanson, 2003). There is some evidence (e.g.
from police seizures) to suggest that small quantities of
methylphenidate are diverted towards illicit use, but rates
of methylphenidate misuse seem to be low, with those
who do choose to misuse it doing so mainly by intravenous
injection.

Notwithstanding the large increases in the rates of
stimulant prescribing which have been documented over
recent years, the available evidence suggests there is still
large regional variation in prescribing practices, and even
within high prescribing areas there is a continued under-
recognition and undertreatment. For example there are
sevenfold differences between health boards in prescrip-
tion rates for methylphenidate across Scotland (Philp et
al, 2002), with high prescribing areas still falling well
below the expected levels. The National Institute for
Clinical Excellence (NICE), using a very conservative
approach to treatment decision-making, reported that in
England and Wales only 30% of those with hyperkinetic
disorder, the most severe form of ADHD, were receiving
stimulant medication (National Institute for Clinical Excel-
lence, 2000). Thus the increases in the prescription of
psychostimulants over recent years represent less of a
worrying ‘explosion’ than a move towards, but not yet to,
the appropriate recognition and treatment of a serious
childhood disorder.

The influence of the pharmaceutical industry
Although the increased stimulant prescribing rates in the
UK pre-date the recent flood of interest in ADHD by the
pharmaceutical industry, it remains important to consider
the potential impact of industry on clinical practice.
Broadening of the ADHD concept and increasing rates of
recognition, diagnosis and prescribing will all serve to
increase the potential market and profits available to
these companies. Advertising campaigns, sponsorship of
academic meetings and other educational activities, and
phase III and IV research trials must be seen as profitable
exercises otherwise they would not continue to be
funded. However it is important not to throw the baby
out with the bath water. Extended-release stimulant
preparations and novel non-stimulant treatments for
ADHD potentially offer real benefits for patient care
which would not have been possible without considerable
investment on the part of the pharmaceutical industry.

The findings of industry-sponsored trials must be skilfully
and critically appraised and interpreted with caution but
they also have the potential to inform treatment decisions
and occasionally advance our scientific understanding of
ADHD (e.g. Swanson et al, 1999).

Conclusion
If, as a lay person, I had not been taught scientific
method and critical appraisal, and my only sources of
information were the popular press and the internet,
then I would be confused and concerned about the
validity of ADHD and the use of stimulant drugs to treat
it. However as a medical professional with access to an
extensive peer-reviewed literature I feel able to under-
stand the gaps in our knowledge about this complex
disorder and to use an evidence-based approach to make
a difference to the lives of those with ADHD.
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