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SUMMARY

The topic of attention deficit hyperactivity disorder (ADHD)
is fascinating and controversial. A variety of stances have
been taken by different clinicians, support groups, and the
media. A nature/nurture argument has developed that may
have a tendency to polarize views. This review aims to pre-
sent research findings that inform the debate. It deals with
symptomatology, aetiology, and prevalence, with assess-
ment for diagnosis, management, and outcome. The impor-
tance of comprehensive management taking into considera-
tion not just attention abilities but a range of other factors
that have an impact upon them is stressed. Management
should be pragmatic, multifaceted, and based around the
establishment of good working relationships with family and
school.
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Introduction

Awith ‘abnormal incapacity for sustained attention’ and
deficits in ‘volitional inhibition’? In 1937, it was discovered that
amphetamine could reduce levels of hyperactivity and beha
ioural difficulties? Although the term ‘minimal brain damage’

S early as 1902, a group of restless children was described

Classification

The core symptoms of ADHD are poor ability to sustain atten-
tion, impulsivity, and overactivit§.” However, there are long
standing differences between clinicians that some have suggested
illustrate a dichotomy between Europe and other countries such
as North America, Australia, and South Africa. These revolve
around the severity required for diagnosis and the constellation
of symptoms (and previously the pervasiveness), resulting in
higher rates of diagnosis in some places than in others. These dif-
ferences are being resolved, at least diagnostically, but there is
still a wide variation in the clinical use of medicatfohalthough

this involves individual clinicians within countries as well as dif-
ferences between countries.

ICD-10 and DSM-IV criteria for attention deficit
hyperactivity disorder (ADHD)

Both ICD-1¢ and DSM-IV criteria require symptoms of ADHD
to be:

pervasive; that is, symptoms must occur in two or more set-
tings (e.g. home and school),

present before the age of seven,

persistent for more than six months,

out of keeping with developmental level,

maladaptive, and

significantly impairing social, academic, or occupational
functioning.

CD-10 criteria ADHD

ICD-10 criteria for hyperkinetic disorder with disturbance of

(MBD) was often applied to children with these symptoms in theactivity and attention are that there are six of the following

1950s, there was no evidence of neurological dysfunction i

pymptoms of inattention for at least six months:

most cases. By 1960, the emphasis shifted from the ‘unknow
biological basis of the disorder to the ‘known’ behavioural
expression of the symptoms and the labels attention deficit disd
der (ADD) and attention deficit hyperactivity disorder (ADHD).
The symptoms, impulsiveness, and inattention in ADD (and als
over-activity in ADHD) became the syndrom®d&here is an

ongoing debate about whether ADHD is a continuum represer

ing a risk factor for future adversity or whether it is a discretg °

disorder*

The symptoms and their weighting have altered with each ne
diagnostic system, and we have now reached a situation whg
ICD-10 (the World Health Organization diagnostic system

A. Attention problems

poor attention to detail/careless errors,

often fails to concentrate on tasks or play,

often appears not to listen,

often fails to finish things (but not for developmental or
oppositional reasons),

poor task organization,

often avoids tasks which require sustained mental effor,
often loses things for tasks,

often distracted by external stimuli,
often forgetful.

r

N.
ré

describes Hyperkinetic Disorder and DSM-IV (the Americal
Medical Association system) describes Attention Deficit
Hyperactivity Disorder (ADHD), and these are very similar to
each other. Recent research focuses on cognitive processi

And three of the following disturbances of motor activity for at
least six months:
‘\g’

genetic factors, brain function abnormalities, and the significang
of comorbidity in ADHD®

C Williams, BA, Msc, DclinPsycholclinical psychologist; B Wrightyess,
MMedSci, DCH, MRCGP, MRCPsycEonsultant psychiatrist; and | Partridge,
Msc, cQswsocial worker, Lime Trees, Child, Adolescent and Family
Unit, York.

eB. Hyperactivity problems

often fidgets or squirms on seat,

often leaves seat when expected to sit,
excessive inappropriate running or climbing,
often noisy/difficulty being quiet,

persistent overactivity not modulated by request or con}
text.
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And one of the following symptoms of impulsiveness for at leasttion, a polygenic phenomena leading to a continuum of difficulty
six months: within the population, or a heterogeneous group with sub-groups
within it remains to be seen. Given the evidence in this review, it
is very unlikely to be one single biological dysfunction or one
single gene that is responsible for ADHD as we now know it.

. Impulsiveness problems
often blurts out answers before the question is complete
often fails to wait turn in groups, games, or queues, :
often intrudes into games or conversations, Str.u_ctura-I b.ral.n. damage ) ) )
often talks excessive|y without response to social appro- Strlklng similarities have been noticed in behaviour problems
priateness. between children with ADHD and people who had suffered

injury to the frontal lobes of the brain. Relatively new scanning

techniques, such as SPECT (single photon emission computed
tomography) and PET (positron emission tomography), are able
DSM-1IV ADHD to indicate the areas that are being relatively under- or overused.

DSM-IV uses exactly the same symptoms, but differs from ICD-Areas implicated by studies showing apparent underuse include
10 in the way that it operationalizes them to achieve diagnoseEhe caudate neulei/subcortical striatum, the prefrontal and frontal
Six symptoms from box A (attention problems) are required tdreas, the limbic systeng,nthe posterior periventricular regions,
be present (as with ICD-10), but it amalgamates hyperactivit:nd the corpus callosuti® o

and impulsiveness (boxes B and C) and requires six symptoms inSome have questioned whether these findings mean that these
total from these to be present (i.e. different from ICD-10). Itareas of the brain are abnormal, leading to attention and other
allows diagnoses to be madeeifherof these two strands is pre- Problems, or whether attention problems (whatever their cause)

LA B NG

sent. In this way three diagnoses are possible: lead to the differential glucose utilization in these parts of the
) ) ) S brain?2 The direction of the effect is important.
1. ADHD combined type (inattenticend hyperactivity/impul- One year after suffering a closed head injury, almost 40% of
siveness criteria met), children met DSM-III R criteria for ADHD, and, on retrospective

2. ADHD predominately inattention (six of the symptoms for gnalysis, only half of these did so before the tratitfasubstan-
inattention but does not require that the criteria are met fofiated, this implies that structural head injury may lead to symp-
hyperactivity/impulsiveness), and toms of ADHD (particularly where psychosocial adversity is pre-

3. ADHD predominately hyperactivity (six of the symptoms sent)23 byt also, interestingly, that children with ADHD may be

for hyperactivity/impulsiveness but does not require that thenore likely to put themselves in situations where they suffer
criteria are met for inattention). head injury.

The way that the disorders and associated difficulties have S0me have sought to link some of the structural findings to
been conceptualized and organized has changed over the yedrdIction, such as the ability to control and direct what we attend
As a result, both the names given to the disorders and the criteff@ SUggesting that a filter, allowing important information in and
to merit any specific diagnosis have changed. Consequentl{€€Ping interfering information out, may be dysfunctiotfal.
some of the research is not strictly comparable because differerPM€ hypothesize that abnormalities may be related to a dys-
diagnostic criteria were used. functional inhibitory control sys_teﬁ‘i’,whlch is markedly similar

In terms of the diagnostic schedules, ICD-10 criteria probably© the effects of closed head injufy.
define a more severe group of children than DSM-IV, with .
impulsiveness as well as overactivity and attention problems3rain receptor sites
However, the rest of this review will use the term ADHD (theThere have been studies that show that some receptor sites in the
most popular term) to include diagnoses of ADHD or hyperki-brain may have certain configurations that are more common in
netic disorder. this group of children than in the remainder of the population.
The genes coding for dopamine receptors, such as the 34 site,
Aetiology are implicated, and research is on_going into othgr dopamine

receptor sites. The fact that the main neurotransmitters affected
A difficult issue with respect to aetiology centres around thepy methylphenidate are dopamine and noradrerfaithénds
nature (genetics)/nurture (environment) debate. It can be vertpport to the importance of dopamine receptors. Since stimu-
difficult to tease out the influences of one or the other. It thererants have an effect on the dopaminergic pathways, many have
fore becomes necessary to consider the various aetiological asgstulated that methylphenidate’s action is mediated®ere.
ciations that have been proposed in the literature under the fol-

lowing headings. Thyroid function

Up to 5% of children with ADHD may have abnormal thyroid

Genetics ] ] ) ~ function?® although the significance of this is unclear since other
There are studies showing higher rates of ADHD and behavioutydies have not found such high réfes.

problems in relatives of sufferefs!talthough this does not nec-

essarily prove genetic linkage. However, studies of twins shovgijrth experiences
high rates of inheritance, supporting the importance of gene
ics1?14 Some children have an underlying language disdfder,
while some have inherited cognitive difficulties including a ten-
dency to respond impulsively, difficulties with sustaining and
shifting attention, and with planning.Although there is still - .
some debate about this, most researchers agree that ADHD haggrly life experiences

hereditary component. Whether this is a predisposition that inteStudies looking at children brought up in institutions found sig-

acts with the environment, a definite single biological dysfuncJ’]iﬁC&mt'?)/lhiggzer than expected rates of impulsiveness and atten-
tion problems®

When very low birthweight children were compared with healthy
controls at the age of 12, 23% of them met the criteria for ADHD
against 6% of their peefs.
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Parenting and parental mental health ed with medication met the DSM-IV diagnostic critéfia.
Children with ADHD are more likely to have a parent with a his- The rates quoted for how many children suffer from ADHD
tory of ADHD 2 although it should be noted that a parent is inte-are very variable, and some studies suggest that as high as 17%
gral to both nature and nurture. Within the home environmentof children are sufferer$.Rates depend on the diagnostic crite-
parenting styles, psychosocial support, socioeconomic status, aftid being used and who applies them (this study was in a sample
parental psychopathology have been identified as signifitant. of boys aged 10 to 13 years using DSM-III R criteria). The
With respect to parenting style, parents of hyperactive childretighter World Health Organization diagnostic schedules (ICD-
have been observed to be more directive and give more frequeb®) put the rate at 0.5% to 1% of the total child populéfion.
commands, reprimands, and corrections. They are also report€SM-1V criteria produce a higher rate (approximately 5%).
as giving fewer rewards for compliance and to attend less to Boys are five to nine times more likely to be affected with
appropriate behaviours than parents with children without thesADHD than girls. It is possible that girls have previously been
difficulties. Furthermore, mothers who rewarded their childrenunder-identified and undertreated because ADHD girls are less
less and controlled them more were associated with conduct dikely to show behavioural problemi%and the drive for referral
order and ADHD together compared with normal children ormay therefore be lower. Girls are also more likely to show cogni-
children with ADHD aloné?® Critical parenting and limited par- tive impairment, depression, and low self-esteem when com-
enting skills have been shown to be associated with hyperactivpared with boys suffering from ADHB.
ty, even when controlling for conduct disorder symptés. Children with inattention but not overactivity appear to be a
With respect to home environment, there is a suggestion thaifferent group from those with ADHD. They are characterized
children who have not experienced a home that has promoteds suffering from anxiety more and they are more likely to be
fostered, or modelled attention skills (e.g. very chaotic homejuiet and introverteéf This group is more likely to have learn-
lives), may be more likely to display attention difficulties at ing difficulties®®53 and come from a household with lower
school¥” Hyperactivity is associated with families where there issocioeconomic stati#.They are far less likely to be at risk in
marital disharmony? family dysfunction3® and where there is the same way as the children with ADHD, particularly for behav-
overt hostility between child and paréft! However, we should iour disorders and comorbid psychiatric disordemd the natur-
be cautious given that any particular style of parenting may haval history and prognosis is probably different.
developed partly in response to their child’s behavicas well
as being influential in it. We should always consider the direc—... .. . . .
tion of such associations (and the fact that there is often comoPncﬁCUItIeS with diagnosis
bid conduct disorder), and we should acknowledge that associZhere is no current acceptable biological measure of ABHD.
tions are probably best understood dynamically rather than in ADHD therefore tends to be measured by behavioural symp-
linear way. toms375*This can be problematic in that:

Parental mental health is an important factor in a child’s devele  Many other disorders can be mistaken for ADHD owing to
opment. Nigg and Hinshatshowed that there was a much  the similarities in behavioural presentation. For example,
higher rate of maternal depression in the year previous to diagno- poor attention can be caused by hearing difficulties; seizures;
sis than in a comparison group confirming previous findings of  drugs; trauma; head injury; autism; neurobiological illnesses
associations between maternal depression and symptoms of (e.g. Hurler's Syndrome, Hunter's Syndrome, Fragile X);
ADHD.#243 language disorders; specific learning disabilities; infections;
anaemia; poor nutrition; insufficient sleep; inappropriate edu-
cational provision; multiple rejections; repeated traumatic
experiences; and abusive, disruptive, or chaotic home cir-
cumstances.

Children can have ADHnd other disorders. Between 50%
and 80% of children with ADHD meet the diagnostic criteria
for other disorder? The research shows that many children

Other psychosocial factors

In later life, the symptoms of ADHD may be exacerbated by
adverse social factofé A study of the effect of social factors on
the development of ADHD found higher scores on a sociat
adversity scale were related to increased ADHD symptoms and
to the presence of the comorbid symptoms of depression and

anxiety?® Interestingly, children with higher levels of psychoso-
cial adversity were more likely to develop symptoms of ADHD
(using DSM-III R criteria) after head injury than children with-

with a diagnosis of ADHD or ADD also suffer from anxiety
(around 25%%! depression (15% to 209%j,and specific
learning disabilities (20%% Conduct disorder and opposi-

tional defiant disorder are commonly associated with ADHD
(between 40% and 90%)>6 and include antisocial activity

as well as aggression and rule-breaKitig Different rates of
comorbidity are found in different settings. Taylor believes
that ADHD puts children at risk of suffering other problems,
perhaps because ADHD children cannot meet the expecta-
tions of family, peers, and teachers, resulting in social, edu-
cational, and psychological problems for the chilthese

The symptoms required to make the diagnosis are behavioural factors often result in a complex differential diagnosis.

and therefore subjectively judged, and will in part be dependent The scoring of assessment tools such as questionnaires can
on factors such as the experience the observer has with the child, be heavily influenced by disruptive behaviétr.

the behaviour of the child on assessment days or across different |t is often difficult to assess the degree to which social fac-
situations. It will also depend on the information provided by  tors and/or ADHD and/or other disorders contribute to the
other observers who may have different perceptions about what behaviours manifested by children.

is normal and what is abnormal. Hence, studies have found that

those receiving a diagnosis may not be a homogenous group. Flgr .

example, one study looking at children on treatment for ADHDP'2gnosis and assessment

in two general hospitals found that only half of those being treath is perhaps too easy to apply the label attention deficit hyperac-

out?s

In just the same way that it is acknowledged that factors
affecting parenting behaviour and style may be both heritable
and environmentd® we should not be surprised to find that
childhood behaviour is as well.

Prevalence
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tivity disorder when problems with attention are present, and it isemained largely unchanged after an eight-week behavioural pro-
a more difficult task to elucidate the nature of the problems witlgramme for ADHD childreri! suggesting that programmes need
attention and closely explore other physical, emotional, ando be for more than the short term. Parents of children with
social factors that impact upon attention. In this sense, diagnosiDHD often need help in developing strategies to deal with the
is complicated, and so assessment should be as thorough as pm$mary, secondary, and comorbid symptoms. Studies show fam-
sible. The diagnostic interviews should include the following: ily approaches to be successfiThey may increase behaviour
compliancé*’® and reduce behaviour problerffsand may

¢ An interview with parents to establish the child’'s develop-reduce subsequent delinqueréy

mental history, family history, presenting problems, and
other relevant information, including systematic information Cognitive—behavioural interventions
about the presence or absence of diagnostic criteria. = ) )

« Reports from and discussion with teachers, including systenAS cognitive processes appear to be strongly linked with the
atic information about the presence or absence of diagnosttymptoms of ADHD, cognitive behavioural therapy (CBT)
criteria and special educational needs. would seem to be ideally suited as an intervention. However,

 Rating scales and checklists used by clinicians. There aré@search evidence to date has not shown significant benefits.
many, but examples include the ‘strengths and difficulties’'Whalen, Her_1ker, a_nd Hinshaw reviewed cognitive behavioural
questionnairé? Achenbach’s child behaviour checkIf8t, approaches in the literature, and concluded that evidence for ben-
Conners’ parent and teacher’s rating Scﬂautter’s par- efit was weak for many StUd|é%Kenda” and Braswell found
enf? and teaché? scales, and the Barkley and Du Paul that CBT reduced impulsivity but had little effect on other fea-

ADHD rating scalé* tures of ADHD?® Abikoff and Gittleman examined the combina-
« Observation of the child. tion of cognitive behavioural treatments with medication. The
+ Medical evaluation to exclude physical causes of attention of€sults showed limited benefit over medication aldhe.
activity problems. However, in consideration of the findings in the literature, it is
« Cognitive testing is not usually performed routinely, but canimportant to recognize that there is considerable variation in the
be useful in the evaluation of specific difficulties. type of CBT throughout the studies.

The difficulties in assessment and treatment have prompte|r,:iducational interventions

some to have multi-disciplinary or even multi-agency teams to ) ) ) ) )
facilitate the proces¥:66 Educational interventions to enhance learning may improve

attention problem&: Systematic behavioural management tech-
niques have been shown to be of benefit in schBdis.the
Treatment classroom, ADHD symptoms were reduced in formal versus
The debate about treatment options can be as contentious iagormal classroont$ when children were in small classes with
those surrounding aetiology and diagnosis. Educational interverfront row seat§! when work was given in small quantities with
tions, behavioural interventions, and medication are the threkreaks in betwee®f, when tasks were novel and with multi-
main groups of treatment. Adjunctive therapies include sociamodal presentatioff;**and when noise levels were reduéed.
skills training, family work, and cognitive therapy.
Gordor” quotes five core needs with respect to psychosociaDiet
treatment of children with ADHD. Namely: Several dietary factors have been suggested as causing or exacer-
1. Clearly specified rules, expectations, and instructions; bating symptoms. The ‘Feingold’ diet is one such #ighis and
2. Frequent, immediate, and consistent feedback on behavio@fn€" approaches were not the revolutionary answer hopét for.
and redirection to task: Concerns have been raised about routinely using dietary inter-

3. Reasonable and meaningful consequences for both complf€ntions because of low response rates, high placebo response,
ance and non compliance; and potential for diets that may be nutritionally damadhg.

4. A package of adult interventions designed to compensate foi/hen there is a very powerful history of association with food,
the child’s distractibility, limited organizational skills, and SUch strategies should be considered, but preferably under pro-
low frustration tolerance; and fessional guidanc®.A high intake of caffeine in drinks and food

5. A well-integrated and functioning system of parents, teachay be enough to cause symptoms of restlesS$hésecdotally

LT .. . i 92
ers, administrators, and clinicians who communicate ofterimplicated substances such as stigand aspartanié®have not
and work together to create a structured and supportive enveen shown to be significant causes of ADHD-related difficulties

ronment. in controlled trials.
Elimination diets may be warranted in special circumstances
Behavioural approaches but do not usually demonstrate large behavioural differences and
may be burdensome and unpleasamegavitamin therapy has

There is no doubt that behavioural interventions can prOdUCBeen advocated by some, but consistent advantages have not
short-term benefits in children with ADHf.Fior, Becker, and been demonstrated. '

Nero reviewed 150 largely non-pharmacological intervention

stuc_iies@:9 AIthough the evidence remains contradigt_ory, t_he fo"SociaI skills training

lowing interventions seemed the most useful: positive reinforce- ) ; ) ) .

ment, reprimands and redirection, response costs, parent or farsi@Me improvement is noted in the behaviour of ADHD children
ly training, self-instruction/cognitive behaviour training, and taskafter social skills trainin§? However, behaviour may not reach

or environmental stimulation/biofeedback. Behavioural treatmenformal 'Q%"e'S' and generalization to natural settings remains a
approaches have been shown to be effective in improving orroblem

task behaviouf? reducing aggressioft,and improving short- )

term academic and behavioural performafidgowever, despite  FSychotherapy, counselling, and play therapy

improvement in outcome targets, Abikoff and Gittleman foundMendelson, Johnson, and Stewart found psychotherapy, coun-
that the primary symptoms of attention, impulsivity, and activityselling, and play therapy relatively ineffective in altering the
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behaviour of children with ADHDB? Other researchers have ness of psychostimulantd' When considering children with
looked at psychoanalysis, suggesting improvement in a third afevere to moderate learning difficulties, the use of stimulants is
children, but there were methodological problems includingnot so clear cut. For example, dexamphetamine may increase
small numbers, old criteria for diagnosis, and closed case fiotesaggressiveness in autistic childf@hand methylphenidate works
less well in this groug?* Children with organic impairmeri§
Medication and behavioural intervention combined or neurodevelopmental impairmetitsare likely to respond less

The research literature suggests that the sole treatment approa: i_llld:OnSt\:vni][lrJ]lam\?. rThIey rilﬁlo a(ljri)pet?irlitti%’ébeltfr?r Ief]s f}ﬁgf“;}’e n
es of either medication or behavioural modification have severﬁi\gw rr?ild Iearnsiﬁgedﬁfici?[ies gr]espsoid iust :}5 Woelljlgascchildreen of
shortcomings. Pelham suggests that these can be reduced w ; . ” . .

the two apgroaches are c%?nbined with suggestions that the pngrmal intelligencé?* Additionally, adverse socioeconomic fac-
mary symptoms are most successfully treated by medication, arléﬁfrﬁcﬁggscigﬁectlveness of medication in children with learning
the secondary symptoms by behavioural approa€h@itieman : N .

. ; : Other than the two main stimulants used (methylphenidate and
and colleagues |nve§t|gated .t.he gfflcacy of three treatm.elrﬁexamphetamine) Pemoline was used in tge pa)étpbut was with-
appr_o_aches of behaviour qulflcatlon plus placeb_o, be;gwo drawn recently bécause of concerns of adverse effects on the
_rprc])g|f|c§t)|%nb;i)rllu:tirgﬁthy(l)?hetr)lgjﬁ;%igzcri mritg)élﬁ?cegt'?srt]e plﬂil liver in a minority of children. Tricyclic antidepressants, such as

S . 198 e e ,
methylphenidate was the most effective followed bylmlpramlne, have also been us@d!?® particularly where anxi

. ; P ty/depression is present (when methylphenidate may be less
n"lleth)k/)lphenldate alone and then behaviour modification plugf%/ecti\ee) Desiprapmine ha(s been use)(/jpand may be iljseful in
placebo. :

ADHD sufferers who also suffer with Gilles de la Tourette syn-
- drome®?® but some reports of sudden déalled to many clini-
Medication ; : = R . _ _
o S cians opting for imipramine if they are using a tricyclic.
There _has been criticism of the rates of prescription in d_|fferen¢;|onidine has been shown to be useful in treating ADHD, partic-
countries, but the research shows that even within countries suglarly with comorbid conduct disord&®-1310ther drugs, such as

as America and Australia there are very different prescribingerotonin re-uptake inhibitors, have been suggested, and system-
rates, and these are of the same magnitude of difference as tlagt studies on their efficacy are awaited.
between countries or between Europe and Améridaere are

numerous research papers to show that stimulants of therecautions and side-effects of methylphenidate

phenylethylamine variety, such as methylphenidate and dexam-,, time to time the use of methylphenidate has been criticized
phetamine, do have very clear short-term benefits for childref, 1o megia or by sections of society as unethical or too risky.
with ADHD.1%%%*Not aII.stlmu.Iant groups work so effgctlvely. There may be several reasons for this, not least because it is a
For example, the xanthine stimulants, such as caffeine, have g that is marketable on the streets as a recreational drug, and
beneficial effect on concentration but tend to lead to a short-teric 5 pecause studies have shown that it may induce paranoid
increase in restlessness and levels of act¥ity. _ symptoms in some adultd and may provoke relapse in schizo-
The. bepeflts of the phe_ny.lethylamm_e §t|mglants |ncludfe hrenicst3 Parents or carers may abuse the medicktidnut
reduction in errors of commission and omission, improvement ifiere s no evidence that drug tolerance or future abuse develops
vigilance tasks, improvement in search tasks, improvements ipy chiidren who are prescribed¥ These facts, in conjunction
maze tracing, and improvements in arithmetic and spelling task§yith 5 distinct absence of personality development research in
and children handing in more correctly done work over the shokhe geveloping brain of children taking it, have created some
term; but, despite this, expected resultant improvements iggncerns among some clinicians. Some have suggested that opt-
longer-term scholastic achievement have been extremely disapyy for the simple solution of medication may adversely affect
pointing*°***!Being on medication not only increases academiGnhe motivation of carers and teachers to seek other interventions
task successes but is associated with more positive attributions #@at would additionally benefit the chil@® Another concern
failure experiences;? perhaps because there are fewer of themye|ates to the attributional effects on the child with a potential to
Benefits are not just restricted to childhood, with adolescentgeduce perceived autonomy, choice, or responsibility for behav-
also showing |mprovemen%§: . . ) iour. Similarly, the attributional effects on parents may reduce
Methylphenidate also reduces disruptive behavidtits. responsibility for change of behaviour management style or
Aggression in naturally observed situations is diminishéd. expectations of the child. Others have argued that medication
Relationships within the family appear to impré¥&;*°presum-  facilitates good behaviour management and that the explanations
ably by the systemic effects that an improvement in symptomgf the clinicians are crucial. It has been widely used throughout
sparks. Some have questioned whether this represents more paRie world for some time without apparent serious adverse physi-
tive interactions or less negative parentih@lthough this is  cal effects.
likely to be too simplistic. Although ADHD children are likely to  Simple tics may be precipitated in 2% of children after treat-
have poor social communication skt peer relationships may ment with methylphenidate (and these disappear after dose
also improve with stimulanfg® reduction or withdrawal of medication), but it appears to be safe
Some researchers have suggested that increasing the dasenhildren who already suffer with simple tf8 Stimulants are
loses the educational (concentration-based) effects in favour efsually avoided where there is a genetic predisposition to severe
the effects on behaviot# although other researchers have nottic disorders such as Tourette’s syndrdfi@nd some have sug-
agreed with this finding?® Twenty-five per cent of children with gested that methylphenidate may precipitate symptoms of
ADHD may not respond to one stimulant (e.g. Tourette’s syndrome in predisposed individudfsHowever,
methylphenidate}°2121although some of these may then methylphenidate can abate symptoms of ADHD in children with
respond to the alternative (e.g. dexamphetamine). Predictors eftablished Tourette’s syndrori.Some studies suggest the
the response to drug treatment (i.e. what factors predict whicavoidance of stimulants in patients suffering with epilésut,
children are likely to respond) have been very hard to*fihd. despite theoretical risks of a reduced seizure threshold, other
The prevalence of anxiety or depression reduces the effectivetudies have shown that average dosages of methylphenidate do
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not seem to increase seizure frequel®y Stomachaches and likely to t_;e referred for specialist help than those _Without _the
headaches may occur, especially in the first week of treatmefg@Mmorbidity!*® Some (though by no means all) children with
with methylphenidaté?? Stimulants can also reduce appetite, ADHD move into adolescence and take a p_ath towards conduct
prevent sleep, and cause weepirf@sSuch side-effects occur disorder and delinquenc§z Some authors believe that they may
early in treatment, may abate with time, and are dose-réfated. be more likely to suffer incidents such as head injury because of
Rarely there may be blood dyscrasias involving white cells ofisk-taking behaviout>* Many children improve significantly
platelets?® Stimulants should not be used with monoamine oxi-With time. As children move into adolescence, most of them
dase inhibitors, and can increase blood pressure and pulse esfiBprove with respect to overactivity, and just under half of them
cially when used concurrently with antidepressants or other stinimprove with respect to inattentiveness and impulsi¥ityin
ulants® Growth velocity may be affected by prolonged treat-adolescence, low self-esteem and poor peer relationships remain
ment. It is not entirely clear why this should be. It does no@ featuré! Predictive factors for those who do not improve are
appear to be related to reduced appéfieotal daily growth ~ more related to conduct disorder symptoms and family dysfunc-
hormone release, or sleep pattéfislthough there are signifi- tion than the hyperactive symptoms themsetfes.
cant effects on the diurnal release patterns of growth hor- Thorley looked at what happened to hyperactive children by
monel45146The evidence is that if the child is on medication for early adult lifel®3 It was found that they were more likely to
two years or less, and it is stopped before age 13, then the ultiave been expelled from school and more likely to have suffered
mate height in adulthood will not have been affeétédlow or accidents than psychiatric controls. Six to 12-year-old males who
standard doses (up to 20 milligrams) are not thought to be towere followed up were twice as likely than controls to be arrest-
problematic with respect to growtf14%although studies of ed or convicted when oldé&#* Comorbid conduct disorder has a
children who have been on it throughout childhood are not availontributory effect with worse outcom®:””
able. When growth velocity is affected, it rebounds (with catch- Restlessness, concentration difficulties, and reduced stability
up growth) during periods of time without medicatiéh:Drug in both personal relationships and employment pef§fst.
holidays’ have been found to result in compensatory growthnterestingly, outcome was more determined by intelligence,
spurtst*®and many clinicians operate drug holidays periodicallysocial class, and conduct disorder symptoms than hyperactivity
to allow for this and to monitor how children respond withoutsymptoms'®3and Weiss and Hechtman confirm these as well as
medication. parental psychopathology and dysfunctional family status as pre-
With antidepressants, side-effects may include a dry mouthdictors!®? Treatment with medication has not been shown to be a
constipation, blurred vision, rash, cardiac arrhythmias, and othaignificant outcome predictdf® Satterfield and Schell found
rarer side-effects including rare sudden déatbefore starting  that, although children with ADHD had an increased risk of both
medication, height, weight, and blood pressure are measured ajgenile and adult criminality, children with ADHD and no con-

some suggest that liver function tests and electrocardiograpfuct problems appear to have no increased risk of later criminali-
tests should be performétiSome clinicians also take intermit- ty.167
tent full blood counts.

Long-term outcome with medication Conclusion

Compared with the large number of studies looking at short-terr} order to assess and treat children with ADHD it is essential to
outcome, there is a relative paucity of studies following childrerPbtain detailed information from a variety of sources (e.g. par-

on medication into adulthood. The few studies available hav€nts, teachers, clinicians) using a variety of methods (history-tak-
produced disappointing results in that hyperactive children ofnd, questionnaires, direct observation). The complex combina-
medication were no more likely to go to university than hyperaction of primary, secondary, and comorbid symptoms, as well as
tive children not on medicatidfit nor were ADHD children on  social factors, should be considered for each individual child in

medication less likely to become delinquent than those not ofrder to plan and carry out the most effective treatment

medication'>2153However, the methodological problems of con- approaches.

ducting a randomized controlled trial in this area are Rtige.  The outcome efficacy studies show that results from cognitive
They include ethical issues, high attrition rates, cross-over frorhehavioural approaches, psychotherapy, and social skills are
one group to another, problems with compliance, and inconsignconsistent. Family therapy and parent training, behavioural

tency in taking medication. In addition to this is the difficult taskinterventions, and stimulant medication were on the whole

of controlling for all the other relevant educational, developmenfound to be more effective, with combined behavioural and

tal, familial, and social factors. stimulant medication approaches showing the greatest potential
for improvement of all symptoms. Pelham and Bender support
Are stimulants a diagnostic test for ADHD? this view and suggest that treatment approaches for children

Itis clear that the beneficial effects of stimulants are not specifi@/ith ADHD should begin with behavioural management and
to children with ADHD. They improve reaction time and vigi- Parent training. They suggest that only when these methods are
lance in enuretic children without ADHE* They reduce activi- N0t successful should medication trials be implemefftatie

ty as well as improving memory and vigilance tasks in normaWould suggest that a pragmatic approach should be taken in
children 155156 Benefits have been shown with both conjunction with the family, with a careful weighing up of the

methylphenidaté® and dexamphetamiré yarious risks and benefits of the options. On occasion, behav-
It has also been shown to have beneficial effects on normaPural interventions may be all that is needed. On other occa-
adults, with improved task performance and concentrafion. sions this is not the case, with methylphenidate generating a
Since these stimulants seem to improve concentration in most pddenefit that facilitates successful behaviour management.
ple, they should not be considered a diagnostic test for ADHD. ~ Finally, there should be a strong emphasis on multi-agency
cooperation (e.g. therapists, parents, teachers, educational psy-
. chologists, special educational needs coordinators, behaviour
Natural history and outcome support teachers, and general practitioners) to enable the most
Children with ADHD and comorbid conduct disorder are moresuccessful interventions.
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