
The increasing use of psychotropic medica-The increasing use of psychotropic medica-

tion to treat child and adolescent disorderstion to treat child and adolescent disorders

is causing concern in the community. Thisis causing concern in the community. This

particularly applies to the use of stimulantsparticularly applies to the use of stimulants

such as amphetamines and methylpheni-such as amphetamines and methylpheni-

date. Is the prescription of stimulants re-date. Is the prescription of stimulants re-

stricted to conditions for which they arestricted to conditions for which they are

an effective treatment? Is the medical pro-an effective treatment? Is the medical pro-

fession placing too much emphasis on thefession placing too much emphasis on the

use of medication to treat childhood mentaluse of medication to treat childhood mental

health problems and failing to utilise effec-health problems and failing to utilise effec-

tive non-drug treatments? Are worriestive non-drug treatments? Are worries

about overuse of stimulants the reactionabout overuse of stimulants the reaction

of an ill-informed public?of an ill-informed public?

PHARMACO-EPIDEMIOLOGYPHARMACO-EPIDEMIOLOGY
OF STIMULANTSOF STIMULANTS

Reliable information on the pharmaco-Reliable information on the pharmaco-

epidemiology of stimulants is scarce, parti-epidemiology of stimulants is scarce, parti-

cularly in relation to Europe. The overallcularly in relation to Europe. The overall

prevalence of stimulant use in children hasprevalence of stimulant use in children has

been estimated as 1–6% in the USA (Jensenbeen estimated as 1–6% in the USA (Jensen

et alet al, 1999; Angold, 1999; Angold et alet al, 2000; Barbaresi, 2000; Barbaresi etet

alal, 2002), 2% in Australia (Sawyer, 2002), 2% in Australia (Sawyer et alet al,,

2002), 5% in Canada (Poulin, 2001) and2002), 5% in Canada (Poulin, 2001) and

0.03% in Britain (Kewley, 1998). There is0.03% in Britain (Kewley, 1998). There is

good evidence that treatment with stimu-good evidence that treatment with stimu-

lants has been increasing in the USA,lants has been increasing in the USA,

Canada and Australia, although there areCanada and Australia, although there are

large variations between countries andlarge variations between countries and

between regions within countries (Jensenbetween regions within countries (Jensen

et alet al, 1999)., 1999).

The surveys that have examined com-The surveys that have examined com-

munity samples of young people withmunity samples of young people with

attention-deficit hyperactivity disorderattention-deficit hyperactivity disorder

(ADHD) and medication use are sum-(ADHD) and medication use are sum-

marised in Table 1. Even in countries withmarised in Table 1. Even in countries with

higher prescription rates, such as the USAhigher prescription rates, such as the USA

and Australia, many children with ADHDand Australia, many children with ADHD

do not receive medication.do not receive medication.

Children without ADHD treatedChildren without ADHD treated
with stimulantswith stimulants

The surveys listed in Table 1 also show thatThe surveys listed in Table 1 also show that

a substantial number of children who dida substantial number of children who did

not meet criteria for ADHD were treatednot meet criteria for ADHD were treated

with stimulants. Although the populationwith stimulants. Although the population

percentages were small (0.5–4%), theypercentages were small (0.5–4%), they

represented between 18% and 72% of allrepresented between 18% and 72% of all

young people being prescribed these drugs.young people being prescribed these drugs.

Comparison between the studies is notComparison between the studies is not

straightforward because diagnostic criteriastraightforward because diagnostic criteria

and methodology varied. Surveys that usedand methodology varied. Surveys that used

DSM–III–R criteria (American PsychiatricDSM–III–R criteria (American Psychiatric

Association, 1987) reported prevalences ofAssociation, 1987) reported prevalences of

ADHD of 3.4% and 5.1%. The AustralianADHD of 3.4% and 5.1%. The Australian

study (Sawyerstudy (Sawyer et alet al, 2002), using DSM–IV, 2002), using DSM–IV

criteria (American Psychiatric Association,criteria (American Psychiatric Association,

1994), showed a rate of 11.2%, or 9.9%1994), showed a rate of 11.2%, or 9.9%

if impairment was considered. This rateif impairment was considered. This rate

was similar to that reported by Barbaresiwas similar to that reported by Barbaresi

et alet al (2002) in the Rochester cohort: a(2002) in the Rochester cohort: a

cumulative incidence by age 19 years ofcumulative incidence by age 19 years of

7.5% (or 9.4% if ‘definite’ and ‘probable’7.5% (or 9.4% if ‘definite’ and ‘probable’

ADHD were included).ADHD were included).

Not surprisingly, the diagnostic criteriaNot surprisingly, the diagnostic criteria

used have a large impact on the estimates ofused have a large impact on the estimates of

the number of children with and withoutthe number of children with and without

ADHD who are treated. For example, ifADHD who are treated. For example, if

instead of any subtype of ADHD only theinstead of any subtype of ADHD only the

combined subtype was used to identifycombined subtype was used to identify

those with ADHD in the Australian studythose with ADHD in the Australian study

(this information is not available for the(this information is not available for the

other reports), the proportion of childrenother reports), the proportion of children

not meeting criteria for ADHD but re-not meeting criteria for ADHD but re-

ceiving stimulants would increase fromceiving stimulants would increase from

23% of all those receiving stimulants23% of all those receiving stimulants

(14 879 children aged 6–17 years(14 879 children aged 6–17 years

Australia-wide) to 56% (35 032). TheAustralia-wide) to 56% (35 032). The

combined subtype requires the presence ofcombined subtype requires the presence of

symptoms of inattention, impulsivity andsymptoms of inattention, impulsivity and

overactivity. The two other subtypes areoveractivity. The two other subtypes are

new diagnoses introduced in DSM–IV: thenew diagnoses introduced in DSM–IV: the

inattentive form needs symptoms ofinattentive form needs symptoms of

inattention only, and the impulsive–inattention only, and the impulsive–

hyperactive subtype requires symptoms ofhyperactive subtype requires symptoms of

impulsivity and overactivity only. The com-impulsivity and overactivity only. The com-

bined subtype is similar (but not identical)bined subtype is similar (but not identical)

to ADHD in DSM–III–R and to hyper-to ADHD in DSM–III–R and to hyper-

kinetic disorder in ICD–10 (World Healthkinetic disorder in ICD–10 (World Health

Organization, 1992), corresponds to theOrganization, 1992), corresponds to the

traditional construct of ADHD, and is thetraditional construct of ADHD, and is the

better researched and validated form ofbetter researched and validated form of

the condition (almost all treatment studiesthe condition (almost all treatment studies

involve the participation of patients withinvolve the participation of patients with

this syndrome). Therefore, the most appro-this syndrome). Therefore, the most appro-

priate rate to consider when comparingpriate rate to consider when comparing

these studies may be that observed whenthese studies may be that observed when

only the combined subtype is included.only the combined subtype is included.

The results thus obtained are similar acrossThe results thus obtained are similar across

the studies for which data are available:the studies for which data are available:

half or more of all the children treated withhalf or more of all the children treated with

stimulants did not meet criteria for thestimulants did not meet criteria for the

combined subtype (Jensencombined subtype (Jensen et alet al, 1999;, 1999;

AngoldAngold et alet al, 2000; Sawyer, 2000; Sawyer et alet al, 2002)., 2002).

That is, although a large proportion of chil-That is, although a large proportion of chil-

dren with ADHD are not being treated withdren with ADHD are not being treated with

stimulants, up to half of those treated dostimulants, up to half of those treated do

not have the combined form. A further halfnot have the combined form. A further half

of the remainder of those treated probablyof the remainder of those treated probably

meet criteria for the inattentive and impul-meet criteria for the inattentive and impul-

sive–hyperactive subtypes, if the Australiansive–hyperactive subtypes, if the Australian

data are to be believed. Some may concludedata are to be believed. Some may conclude

from this that the number of young peoplefrom this that the number of young people

being treated with stimulants in the USAbeing treated with stimulants in the USA

and Australia and who do not have ADHDand Australia and who do not have ADHD

is unacceptably high.is unacceptably high.

These conclusions may be incorrect,These conclusions may be incorrect,

because instruments used in epidemiologicalbecause instruments used in epidemiological

studies may underdiagnose or misdiagnosestudies may underdiagnose or misdiagnose

ADHD, or because a full diagnostic assess-ADHD, or because a full diagnostic assess-

ment similar to that conducted in clinicalment similar to that conducted in clinical

practice (in which other information maypractice (in which other information may

be considered) is not possible. Further,be considered) is not possible. Further,

there are several reasons why children with-there are several reasons why children with-

out ADHD may be prescribed stimulants.out ADHD may be prescribed stimulants.

First, it is possible that they have sub-First, it is possible that they have sub-

syndromal forms of the condition thatsyndromal forms of the condition that

nevertheless cause impairment. Second,nevertheless cause impairment. Second,

the troublesome behaviour of some chil-the troublesome behaviour of some chil-

dren may be misdiagnosed (e.g. by mistak-dren may be misdiagnosed (e.g. by mistak-

ing non-compliance, learning or conducting non-compliance, learning or conduct

problems for ADHD). Third, clinicians inproblems for ADHD). Third, clinicians in

ordinary practice may prescribe stimulantordinary practice may prescribe stimulant

drugs not only for ADHD but also for otherdrugs not only for ADHD but also for other

emotional and behavioural problems in anemotional and behavioural problems in an

attempt to manage difficult children or toattempt to manage difficult children or to

enhance school performance. Finally – andenhance school performance. Finally – and

most importantly – it may be that stimu-most importantly – it may be that stimu-

lant treatment had reduced the symptomslant treatment had reduced the symptoms

experienced by children with ADHD;experienced by children with ADHD;

hence, they would not meet criteria forhence, they would not meet criteria for

diagnosis at the time of interview indiagnosis at the time of interview in

epidemiological studies.epidemiological studies.

Regrettably, there is limited evidence toRegrettably, there is limited evidence to

support or disprove these explanations, andsupport or disprove these explanations, and

more research is required. However, amore research is required. However, a

multiple-wave study showed that 56% ofmultiple-wave study showed that 56% of

the treated children without ADHD beganthe treated children without ADHD began

receiving medication after the first inter-receiving medication after the first inter-

view (Angoldview (Angold et alet al, 2000). These children, 2000). These children

had not met criteria for ADHD prior tohad not met criteria for ADHD prior to

stimulant treatment. At the assessmentstimulant treatment. At the assessment

before that in which they began stimulantbefore that in which they began stimulant
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Are psychostimulant drugs being usedAre psychostimulant drugs being used

appropriately to treat child and adolescentappropriately to treat child and adolescent

disorders?disorders?
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treatment, 71% had no parent-reportedtreatment, 71% had no parent-reported

ADHD symptoms, 27% had just one andADHD symptoms, 27% had just one and

2% had three. Their counts of ADHD2% had three. Their counts of ADHD

symptoms the following year, while takingsymptoms the following year, while taking

stimulant medication, were as follows:stimulant medication, were as follows:

56% had no symptoms, 2% had one, 2%56% had no symptoms, 2% had one, 2%

had two, 38% had three and 2% hadhad two, 38% had three and 2% had

eleven. The authors concluded that loweleven. The authors concluded that low

symptom counts in those started on stimu-symptom counts in those started on stimu-

lants during the course of the study couldlants during the course of the study could

not be accounted for by the curative effectnot be accounted for by the curative effect

of the drug.of the drug.

CLINICAL PRACTICECLINICAL PRACTICE
GUIDELINESGUIDELINES

Overprescription, underprescription andOverprescription, underprescription and

inappropriate prescription of stimulants co-inappropriate prescription of stimulants co-

exist and variations appear to be specific toexist and variations appear to be specific to

country, region and provider (Jensencountry, region and provider (Jensen et alet al,,

1999). Stimulants are effective in the short1999). Stimulants are effective in the short

to medium term in reducing the core symp-to medium term in reducing the core symp-

toms of ADHD, as shown by the Multi-toms of ADHD, as shown by the Multi-

modal Treatment Study of Children withmodal Treatment Study of Children with

ADHD (MTA) and many other studiesADHD (MTA) and many other studies

(Taylor, 1999). Nevertheless, there is(Taylor, 1999). Nevertheless, there is

debate about the extent to which manage-debate about the extent to which manage-

ment of children diagnosed with ADHDment of children diagnosed with ADHD

should include stimulants, and about theshould include stimulants, and about the

role of psychological interventions (Taylor,role of psychological interventions (Taylor,

1999).1999).

The National Institute for ClinicalThe National Institute for Clinical

Excellence (NICE) recommends thatExcellence (NICE) recommends that

methylphenidate should be used for treat-methylphenidate should be used for treat-

ment of children with severe hyperkineticment of children with severe hyperkinetic

disorder (broadly equivalent to the com-disorder (broadly equivalent to the com-

bined form of ADHD). This implies thatbined form of ADHD). This implies that

stimulants should not be recommendedstimulants should not be recommended

for children with the inattentive andfor children with the inattentive and

impulsive–hyperactive subtypes. Theimpulsive–hyperactive subtypes. The

guidance estimates that approximately 1%guidance estimates that approximately 1%

of children in the community suffer fromof children in the community suffer from

this severe form of the illness, but NICEthis severe form of the illness, but NICE

gives no further guidelines for their identifi-gives no further guidelines for their identifi-

cation (National Institute for Clinicalcation (National Institute for Clinical

Excellence, 2000). Statements of this kindExcellence, 2000). Statements of this kind

leave the door open for variations inleave the door open for variations in

interpretation. This may be more of ainterpretation. This may be more of a

problem when clinicians are not skilled inproblem when clinicians are not skilled in

psychiatric diagnosis, particularly in a con-psychiatric diagnosis, particularly in a con-

dition such as ADHD that relies on reportsdition such as ADHD that relies on reports

from informants (e.g. parents) rather thanfrom informants (e.g. parents) rather than

on direct observation or examination ofon direct observation or examination of

children by medical practitioners.children by medical practitioners.

In contrast, the guidelines of theIn contrast, the guidelines of the

American Academy of Pediatrics state thatAmerican Academy of Pediatrics state that

once diagnosis is made (any subtype),once diagnosis is made (any subtype),

clinicians should recommend stimulantclinicians should recommend stimulant

medication and/or behaviour therapymedication and/or behaviour therapy

(American Academy of Pediatrics, 2001).(American Academy of Pediatrics, 2001).

If this were followed, up to 17% of all boysIf this were followed, up to 17% of all boys

aged 6–12 years might warrant stimulantaged 6–12 years might warrant stimulant
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Table1Table1 Prevalence of stimulant treatment and attention-deficit hyperactivity disorder (ADHD) in community surveysPrevalence of stimulant treatment and attention-deficit hyperactivity disorder (ADHD) in community surveys

JensenJensen et alet al (1999)(1999)

nn¼12851285

AngoldAngold et alet al (2000)(2000)

nn¼14221422

BarbaresiBarbaresi et alet al (2002)(2002)22

nn¼57185718

SawyerSawyer et alet al (2002)(2002)

nn¼35973597

MethodMethod Sample of households in fourSample of households in four

US communities withUS communities with

children aged 9^17 years.children aged 9^17 years.

Parent and child interviewParent and child interview

Sample of households inSample of households in

North Carolina (childrenNorth Carolina (children

aged 9, 11, 13 years). Parentaged 9, 11, 13 years). Parent

and child interviewand child interview

1976^1982 birth cohort in1976^1982 birth cohort in

Rochester, Minnesota.Rochester, Minnesota.

Review of school andReview of school and

medical recordsmedical records

Sample of Australian householdsSample of Australian households

(children aged 6^17 years). Parent(children aged 6^17 years). Parent

interviewinterview

Survey yearSurvey year 19921992 Four yearly interviewsFour yearly interviews

1992^19961992^1996

1995^19961995^1996 19981998

Diagnotic criteriaDiagnotic criteria DSM^III^RDSM^III^R DSM^III^RDSM^III^R DSM^IVDSM^IV DSM^IVDSM^IV

Prevalence of ADHD, %Prevalence of ADHD, %

InattentiveInattentive

HyperactiveHyperactive

CombinedCombined

5.15.1 3.4 (6.23.4 (6.211)) 7.5 (9.47.5 (9.433)) 11.2 (9.911.2 (9.944))

5.8 (5.05.8 (5.044))

2.0 (1.62.0 (1.644))

3.3 (3.33.3 (3.344))

Overall prevalence ofOverall prevalence of

stimulant treatment, %stimulant treatment, %

1.21.2 7.37.3 5.65.6 1.81.8

Participants with ADHDParticipants with ADHD

taking stimulants, %taking stimulants, %

InattentiveInattentive

HyperactiveHyperactive

CombinedCombined

12.112.1 72.2 (50.372.2 (50.311)) 86.6 (78.786.6 (78.733)) 12.6 (14.212.6 (14.244))

6.3 (7.36.3 (7.344))

11.5 (13.811.5 (13.844))

23.8 (24.823.8 (24.844))

Participants withoutParticipants without

ADHD takingADHD taking

stimulants, %stimulants, %

0.60.6 5.2 (4.55.2 (4.511)) 1.0 (0.51.0 (0.533)) 0.5 (0.50.5 (0.544))

Participants withoutParticipants without

ADHD takingADHD taking

stimulants amongstimulants among

those treated withthose treated with

stimulants, %stimulants, %

50.050.0 66.4 (57.966.4 (57.911)) 17.5 (8.817.5 (8.833)) 22.9 (25.422.9 (25.444))

1. If ADHD not otherwise specified is included as ADHD.1. If ADHD not otherwise specified is included as ADHD.
2. Cumulative prevalence to age19 years.2. Cumulative prevalence to age19 years.
3. If ‘definite’ and ‘probable’ADHD are included.3. If ‘definite’ and ‘probable’ADHD are included.
4. When psychosocial impairment is considered (details available from the author upon request).4. When psychosocial impairment is considered (details available from the author upon request).
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treatment, according to the Australiantreatment, according to the Australian

survey. Although most clinicians wouldsurvey. Although most clinicians would

find this rate unpalatable it is not far-find this rate unpalatable it is not far-

fetched: a study in two school districts infetched: a study in two school districts in

Virginia reported that 17% of White boysVirginia reported that 17% of White boys

at primary school were taking stimulantat primary school were taking stimulant

medication (LeFevermedication (LeFever et alet al, 1999)., 1999).

CONCLUSIONSCONCLUSIONS

Given the limited data available, parti-Given the limited data available, parti-

cularly from the UK, no general conclusionscularly from the UK, no general conclusions

can be made. Although there is much evi-can be made. Although there is much evi-

dence for the effectiveness of stimulantsdence for the effectiveness of stimulants

for the combined subtype of ADHD, con-for the combined subtype of ADHD, con-

cern may be justified about the number ofcern may be justified about the number of

children without ADHD who are being pre-children without ADHD who are being pre-

scribed stimulants in the USA and Austra-scribed stimulants in the USA and Austra-

lia – mainly because ADHD is a chroniclia – mainly because ADHD is a chronic

condition and treatment usually lasts yearscondition and treatment usually lasts years

not weeks. Guidelines for the treatment ofnot weeks. Guidelines for the treatment of

ADHD are multiplying but they are in-ADHD are multiplying but they are in-

consistent and leave too much scope forconsistent and leave too much scope for

interpretation. It is important to discussinterpretation. It is important to discuss

where we should draw the line for stimu-where we should draw the line for stimu-

lant treatment: all those who meet criterialant treatment: all those who meet criteria

for severe hyperkinetic disorder? At anyfor severe hyperkinetic disorder? At any

form of ADHD? Should those who ‘almost’form of ADHD? Should those who ‘almost’

meet criteria be treated also? Europeanmeet criteria be treated also? European

countries, where rates of stimulant pre-countries, where rates of stimulant pre-

scription are lower, can learn from thescription are lower, can learn from the

American and Australian experiences. AAmerican and Australian experiences. A

first step would be to monitor prescriptionfirst step would be to monitor prescription

trends.trends.

Improving accuracy and effectiveness inImproving accuracy and effectiveness in

the treatment of ADHD as well as achiev-the treatment of ADHD as well as achiev-

ing the right balance between pharmaco-ing the right balance between pharmaco-

logical and psychological interventionslogical and psychological interventions

may be a ‘litmus test’. If the medical pro-may be a ‘litmus test’. If the medical pro-

fession, the pharmaceutical industry andfession, the pharmaceutical industry and

policy-makers fail in this, the backlash –policy-makers fail in this, the backlash –

which has already started – may hinderwhich has already started – may hinder

progress in this area, and children will beprogress in this area, and children will be

the losers.the losers.
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