
BackgroundBackground Attention-deficitAttention-deficit

hyperactivitydisorder (ADHD) is ahyperactivitydisorder (ADHD) is a

common childhood condition, and ismorecommon childhood condition, and ismore

prevalent in boys.The adultoutcome ofprevalent in boys.The adultoutcome of

girlswith ADHDhasnever been studied.girlswith ADHDhasneverbeen studied.

AimsAims To identifypredictors for adultTo identifypredictors for adult

psychiatric outcome of childrenwithpsychiatric outcome of childrenwith

ADHD, including gender and comorbidity.ADHD, including gender and comorbidity.

MethodMethod Children aged 4^15 years,Children aged 4^15 years,

referred forhyperactivity/inattention andreferred forhyperactivity/inattention and

treatedwith stimulantswere includedtreatedwith stimulantswere included

((nn¼208).The Psychiatric Case Register208).The Psychiatric Case Register

provided follow-up data onpsychiatricprovided follow-up data onpsychiatric

admissionsin adulthooduntil ameanageofadmissionsin adulthooduntil ameanageof

31years.31years.

ResultsResults Atotal of 47 cases (22.6%)Atotal of 47 cases (22.6%)

had a psychiatric admission in adulthood.had a psychiatric admission in adulthood.

Conduct problemsin childhoodwereConductproblemsin childhoodwere

predictive (hazardratio HRpredictive (hazardratio HR¼2.3; 95%2.3; 95%

CI1.22^4.33).Girls had a higher riskCI1.22^4.33).Girls had a higher risk

comparedwith boys (HRcomparedwith boys (HR¼2.4; 95%2.4; 95%

CI1.1^5.6).CI1.1^5.6).

ConclusionsConclusions Girlswith ADHDhad aGirlswith ADHDhad a

higher riskof adult psychiatric admissionhigher riskof adult psychiatric admission

thanboys.Conductproblemswere alsothanboys.Conduct problemswere also

associatedwith a higher risk.Girlswithassociatedwith a higher risk.Girlswith

ADHDwith conduct problemshad a veryADHDwith conduct problemshad a very

highriskof a psychiatric admission inhighriskof a psychiatric admission in

adulthood.adulthood.
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Attention-deficit hyperactivity disorderAttention-deficit hyperactivity disorder

(ADHD) is the one most commonly diag-(ADHD) is the one most commonly diag-

nosed psychiatric condition in childhoodnosed psychiatric condition in childhood

(American Psychiatric Association, 1994).(American Psychiatric Association, 1994).

The disorder is much more common in boysThe disorder is much more common in boys

than in girls (Arnold, 1996) and comorbidthan in girls (Arnold, 1996) and comorbid

disorders are frequent (Spencerdisorders are frequent (Spencer et alet al,,

1999). The prognosis of these children has1999). The prognosis of these children has

been investigated extensively, regardingbeen investigated extensively, regarding

later academic performance, self-esteemlater academic performance, self-esteem

and social functioning in adolescence andand social functioning in adolescence and

young adulthood, but not regarding adultyoung adulthood, but not regarding adult

mental status (Mannuzza & Klein, 2000).mental status (Mannuzza & Klein, 2000).

The short-term follow-up studies of boysThe short-term follow-up studies of boys

with ADHD have shown consistently thatwith ADHD have shown consistently that

the most important predictors for poorthe most important predictors for poor

adolescent outcome are comorbid conductadolescent outcome are comorbid conduct

problems in childhood, low parental socio-problems in childhood, low parental socio-

economic status and low IQ (Hechtman,economic status and low IQ (Hechtman,

1999). No previous study has examined1999). No previous study has examined

the adult outcomes of girls with ADHD.the adult outcomes of girls with ADHD.

METHODMETHOD

Study populationStudy population

In a historical follow-up design, a cohort ofIn a historical follow-up design, a cohort of

referred children in the period 1969–1989referred children in the period 1969–1989

was identified. Cases were followed intowas identified. Cases were followed into

adulthood in a nationwide register givingadulthood in a nationwide register giving

data on adult psychiatric status on alldata on adult psychiatric status on all

probands. Included in this study were allprobands. Included in this study were all

patients aged 4–15 years admitted to thepatients aged 4–15 years admitted to the

Psychiatric Hospital for Children andPsychiatric Hospital for Children and

Adolescents, Aarhus University HospitalAdolescents, Aarhus University Hospital

in the period 1969–1989, who receivedin the period 1969–1989, who received

pharmacological treatment with methyl-pharmacological treatment with methyl-

phenidate or dextroamphetamine. All pro-phenidate or dextroamphetamine. All pro-

bands were originally referred because ofbands were originally referred because of

inattention and hyperactivity. A total ofinattention and hyperactivity. A total of

218 probands were identified and case218 probands were identified and case

records for all of these were obtained.records for all of these were obtained.

Using both DSM–IV and ICD–10 diag-Using both DSM–IV and ICD–10 diag-

nostic criteria for ADHD, hyperkineticnostic criteria for ADHD, hyperkinetic

disorder, oppositional defiant disorderdisorder, oppositional defiant disorder

(ODD), conduct disorder and other co-(ODD), conduct disorder and other co-

morbid disorders, case records were re-morbid disorders, case records were re-

assessed diagnostically. Probands wereassessed diagnostically. Probands were

divided into three ADHD groups: definitedivided into three ADHD groups: definite

ADHD; sub-threshold ADHD; and possibleADHD; sub-threshold ADHD; and possible

ADHD. Definite ADHD included probandsADHD. Definite ADHD included probands

fulfilling the specified DSM–IV criteria.fulfilling the specified DSM–IV criteria.

Sub-threshold ADHD included probandsSub-threshold ADHD included probands

lacking one or two criteria for ADHDlacking one or two criteria for ADHD

under the DSM–IV. Possible ADHDunder the DSM–IV. Possible ADHD

included the rest of the probands, whoincluded the rest of the probands, who

lacked more than two criteria in meetinglacked more than two criteria in meeting

the full ADHD. Rather than excluding pro-the full ADHD. Rather than excluding pro-

bands not meeting criteria for definitebands not meeting criteria for definite

ADHD, all probands were included in theADHD, all probands were included in the

follow-up and the psychiatric outcome offollow-up and the psychiatric outcome of

these three groups was compared. Thethese three groups was compared. The

exclusion disorders were pervasive develop-exclusion disorders were pervasive develop-

mental disorder (PDD; DSM 299 or ICD–mental disorder (PDD; DSM 299 or ICD–

10 F84) and psychosis (DSM 293, 295,10 F84) and psychosis (DSM 293, 295,

297–298 or ICD–10 F20–29). Because of297–298 or ICD–10 F20–29). Because of

PDD, 10 children were excluded, leavingPDD, 10 children were excluded, leaving

208 probands (183 boys and 25 girls)208 probands (183 boys and 25 girls)

included in the study. A detailed descrip-included in the study. A detailed descrip-

tion of the method has been publishedtion of the method has been published

previously (Dalsgaardpreviously (Dalsgaard et alet al, 2001). The, 2001). The

IQ, prevalence of comorbid disorders,IQ, prevalence of comorbid disorders,

socio-economic status, Children’s Globalsocio-economic status, Children’s Global

Assessment Scale (CGAS; ShafferAssessment Scale (CGAS; Shaffer et alet al,,

1983) and aspects of the pharmacological1983) and aspects of the pharmacological

treatment with stimulants were also re-treatment with stimulants were also re-

assessed retrospectively from case records,assessed retrospectively from case records,

as shown in Table 1.as shown in Table 1.

ReliabilityReliability

Reassessment of 191 case records forReassessment of 191 case records for

ADHD or hyperkinetic disorder and ODDADHD or hyperkinetic disorder and ODD

or conduct disorder was performed blindlyor conduct disorder was performed blindly

by two independent raters: a resident childby two independent raters: a resident child

and adolescent psychiatrist (rater 1); andand adolescent psychiatrist (rater 1); and

an experienced senior child psychiatristan experienced senior child psychiatrist

(rater 2). The first 23 case records were in-(rater 2). The first 23 case records were in-

cluded in a consensus rating. After the con-cluded in a consensus rating. After the con-

sensus rating, the two raters did not discusssensus rating, the two raters did not discuss

their ratings of the remaining 168 cases.their ratings of the remaining 168 cases.

This reliability study of ADHD diagnosesThis reliability study of ADHD diagnoses

from 168 records showed a satisfactoryfrom 168 records showed a satisfactory

agreement of 76% with a correspondingagreement of 76% with a corresponding

Cohen’s kappa of 0.51. The agreement onCohen’s kappa of 0.51. The agreement on

hyperkinetic disorder was slightly better,hyperkinetic disorder was slightly better,

at 77% and a kappa of 0.54. In diagnosingat 77% and a kappa of 0.54. In diagnosing

conduct disorder and ODD, higher agree-conduct disorder and ODD, higher agree-

ment percentages were found, in thement percentages were found, in the

range 73–92% and kappas in the rangerange 73–92% and kappas in the range

0.44–0.70. There were no gender differ-0.44–0.70. There were no gender differ-

ences in the reliability of the diagnosis ofences in the reliability of the diagnosis of

ADHD in this reassessment. There wasADHD in this reassessment. There was

no systematic difference in the ratingno systematic difference in the rating

of any of the specific ADHD or hyper-of any of the specific ADHD or hyper-

kinetic disorder items nor was therekinetic disorder items nor was there

any significant difference in associationsany significant difference in associations

between correlated items between the twobetween correlated items between the two
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raters. Rater 1 reassessed the completeraters. Rater 1 reassessed the complete

sample of 208 cases and this rating wassample of 208 cases and this rating was

used as the final diagnostic conclusion.used as the final diagnostic conclusion.

Assessment of adult psychiatricAssessment of adult psychiatric
admissionsadmissions

Data from the Danish Psychiatric CentralData from the Danish Psychiatric Central

Register (DPCR; Munk-Jorgensen &Register (DPCR; Munk-Jorgensen &

Mortensen, 1997) gave complete follow-Mortensen, 1997) gave complete follow-

up information on all probands regardingup information on all probands regarding

any in-patient and day patient psychiatricany in-patient and day patient psychiatric

admissions. DPCR is a nationwide com-admissions. DPCR is a nationwide com-

puterised register containing data on allputerised register containing data on all

admissions to Danish psychiatric in-patientadmissions to Danish psychiatric in-patient

facilities since April 1969 and also includ-facilities since April 1969 and also includ-

ing out-patient consultations at psychiatricing out-patient consultations at psychiatric

departments since 1995. The registerdepartments since 1995. The register

contains data on dates of admissions, andcontains data on dates of admissions, and

discharges, terms of admissions, ICD–8discharges, terms of admissions, ICD–8

diagnoses (World Health Organization,diagnoses (World Health Organization,

1967) for the period 1969–1993 and1967) for the period 1969–1993 and

ICD–10 diagnoses (World Health Organi-ICD–10 diagnoses (World Health Organi-

zation, 1992) from January 1994. Becausezation, 1992) from January 1994. Because

all included patients had at least one pre-all included patients had at least one pre-

vious psychiatric admission, the indexvious psychiatric admission, the index

follow-up event was defined as the firstfollow-up event was defined as the first

in-patient admission to a psychiatricin-patient admission to a psychiatric

hospital ward after the age of 15 years.hospital ward after the age of 15 years.

Data were censored on either the date ofData were censored on either the date of

the first psychiatric admission after thethe first psychiatric admission after the

age of 15, date of death or 15 June 2000,age of 15, date of death or 15 June 2000,

whichever came first. In terms of lifetimewhichever came first. In terms of lifetime

diagnosis of four disorders – schizophrenia,diagnosis of four disorders – schizophrenia,

personality disorder, mood disorder andpersonality disorder, mood disorder and

substance use disorder – during the 10- tosubstance use disorder – during the 10- to

38-year follow-up period data were cen-38-year follow-up period data were cen-

sored using the same criteria. Cases with asored using the same criteria. Cases with a

lifetime diagnosis of one of these fourlifetime diagnosis of one of these four

diagnoses were censored on the date ofdiagnoses were censored on the date of

their first adult psychiatric admission andtheir first adult psychiatric admission and

those without a lifetime diagnosis of anythose without a lifetime diagnosis of any

of these four disorders but with other dis-of these four disorders but with other dis-

orders, were censored on the date of theirorders, were censored on the date of their

first other adult psychiatric admission.first other adult psychiatric admission.

Diagnostic groupsDiagnostic groups

The follow-up register data included bothThe follow-up register data included both

ICD–8 and ICD–10 diagnoses. Eight differ-ICD–8 and ICD–10 diagnoses. Eight differ-

ent diagnostic groups were formed usingent diagnostic groups were formed using

the guidelines provided by the Worldthe guidelines provided by the World

Health Organization (1999): schizophreniaHealth Organization (1999): schizophrenia

and schizophreniform psychosis (295.09–and schizophreniform psychosis (295.09–

295.99, 297.09–297.99, 298.39 and F20–295.99, 297.09–297.99, 298.39 and F20–

29); affective psychosis (296.09–296.99,29); affective psychosis (296.09–296.99,

298.09, 298.19 and F30–39); antisocial298.09, 298.19 and F30–39); antisocial

personality disorder (301.79, 301.39,personality disorder (301.79, 301.39,

301.82, 301.83 and F60.2); other person-301.82, 301.83 and F60.2); other person-

ality disorders (301 andality disorders (301 and F60–69 exceptF60–69 except

F60.2); mental retardation (310–315 andF60.2); mental retardation (310–315 and

F70–79); abuse of alcohol (291, 303 andF70–79); abuse of alcohol (291, 303 and

F10.x); substance misuse disorder (304F10.x); substance misuse disorder (304

and F11–19); and finally the last group,and F11–19); and finally the last group,

including all other diagnoses.including all other diagnoses.

Statistical analysisStatistical analysis

Follow-up data were analysed using survi-Follow-up data were analysed using survi-

val analyses. Kaplan–Meier survival plotsval analyses. Kaplan–Meier survival plots

were used in univariate analyses, and to testwere used in univariate analyses, and to test

equality in survival distributions for genderequality in survival distributions for gender

and conduct problems log rank tests wereand conduct problems log rank tests were

applied. Hazard ratios (HRs) by Coxapplied. Hazard ratios (HRs) by Cox

regression were used in the predictorregression were used in the predictor

analyses, giving crude HRs with 95%analyses, giving crude HRs with 95%

confidence intervals for baseline variables.confidence intervals for baseline variables.

In the multivariate analyses odds ratiosIn the multivariate analyses odds ratios

were adjusted for gender and conduct pro-were adjusted for gender and conduct pro-

blems. Possible interactions between genderblems. Possible interactions between gender

and conduct problems and other potentialand conduct problems and other potential

long-term predictors were tested usinglong-term predictors were tested using

Wald tests. The SPSS 9.0 (SPSS Inc.,Wald tests. The SPSS 9.0 (SPSS Inc.,

1998) and STATA 6.0 (StataCorp, 1999)1998) and STATA 6.0 (StataCorp, 1999)

statistical packages were used in thestatistical packages were used in the

analyses.analyses.

RESULTSRESULTS

Adult psychiatric diagnosesAdult psychiatric diagnoses

At the end of this 10- to 30-year follow-upAt the end of this 10- to 30-year follow-up

study the 208 cases had a mean age of 31study the 208 cases had a mean age of 31

years. Of the 208 included cases of ADHD,years. Of the 208 included cases of ADHD,

47 (22.6%) experienced an adult psychi-47 (22.6%) experienced an adult psychi-

atric admission in the follow-up period atatric admission in the follow-up period at

a mean age of 23 years at the time of theira mean age of 23 years at the time of their

first adult psychiatric admission. Accordingfirst adult psychiatric admission. According

to data from the Danish causes of deathto data from the Danish causes of death

register (Juel & Helweg-Larsen, 1999)register (Juel & Helweg-Larsen, 1999)

two probands died in the follow-up period,two probands died in the follow-up period,

and both were male. One of these had fiveand both were male. One of these had five

psychiatric admissions in adulthood underpsychiatric admissions in adulthood under

diagnoses of antisocial personality disorderdiagnoses of antisocial personality disorder

and misuse of alcohol before he died agedand misuse of alcohol before he died aged

25 years by suicide from a prescription-25 years by suicide from a prescription-

drug overdose. The other male died ageddrug overdose. The other male died aged

27 years from an accidental overdose of27 years from an accidental overdose of

morphine. The number of adult psychiatricmorphine. The number of adult psychiatric

admissions among the 47 cases varied sub-admissions among the 47 cases varied sub-

stantially, ranging from 1 to 36 with astantially, ranging from 1 to 36 with a

median of 2 admissions.median of 2 admissions.

The most prevalent diagnosis at the firstThe most prevalent diagnosis at the first

adult psychiatric admission was any per-adult psychiatric admission was any per-

sonality disorder (accounting for 29% ofsonality disorder (accounting for 29% of

the cases), half of which were antisocialthe cases), half of which were antisocial

personality disorder. The second mostpersonality disorder. The second most

prevalent single diagnosis at first adultprevalent single diagnosis at first adult

psychiatric admission was mood disorder.psychiatric admission was mood disorder.

Personality disorder was also the mostPersonality disorder was also the most

prevalent lifetime diagnosis in this follow-prevalent lifetime diagnosis in this follow-

up until a mean age of 31 years. Althoughup until a mean age of 31 years. Although
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Table1Table1 Baseline description of sample, at initialBaseline description of sample, at initial

inclusion (inclusion (nn¼208)208)

Gender (Gender (nn (%))(%))

MaleMale 183183 (88)(88)

FemaleFemale 2525 (12)(12)

Age at initial inclusion, yearsAge at initial inclusion, years

(mean (s.d.))(mean (s.d.))

8.08.0 (2.2)(2.2)

Attention-deficit hyperactivity disorder (Attention-deficit hyperactivity disorder (nn (%))(%))

Definite diagnosisDefinite diagnosis 135135 (64.9)(64.9)

Sub-threshold diagnosisSub-threshold diagnosis 3232 (15.4)(15.4)

Possible diagnosisPossible diagnosis 4141 (19.7)(19.7)

IQ (IQ (nn (%))(%))

Average (IQAverage (IQ4470)70) 176176 (84.6)(84.6)

Mild ICDmental retardationMild ICDmental retardation

(IQ 50^70)(IQ 50^70)

2727 (13.0)(13.0)

Moderate ICDmentalModerate ICDmental

retardation (IQ 35^49)retardation (IQ 35^49)

55 (2.4)(2.4)

WPPSI,WISC or WISC^RWPPSI,WISC or WISC^R11 (mean (s.d.))(mean (s.d.))

Verbal IQVerbal IQ 84.284.2 (18.7)(18.7)

Performance IQPerformance IQ 85.585.5 (19.8)(19.8)

Total IQTotal IQ 84.184.1 (17.5)(17.5)

Prevalence of comorbidity in childhood (Prevalence of comorbidity in childhood (nn (%))(%))

Oppositional defiant disorderOppositional defiant disorder 7777 (37.0)(37.0)

Conduct disorderConduct disorder 3434 (16.3)(16.3)

Oppositional defiant disorder orOppositional defiant disorder or

conduct disorderconduct disorder

8888 (42.3)(42.3)

Learning disordersLearning disorders 126126 (60.6)(60.6)

Motor skills disorderMotor skills disorder 116116 (55.8)(55.8)

Anxiety disordersAnxiety disorders 5252 (25.0)(25.0)

Tic disordersTic disorders 1919 (9.1)(9.1)

Obsessive^compulsiveObsessive^compulsive

disordersdisorders

44 (1.9)(1.9)

Parental socio-economic status (Parental socio-economic status (nn (%))(%))

High (I, II)High (I, II) 1616 (7.7)(7.7)

Middle (III, IV)Middle (III, IV) 8585 (40.9)(40.9)

Low (V)Low (V) 107107 (51.4)(51.4)

Referral source (Referral source (nn (%))(%))

Educational psychologistEducational psychologist 7171 (34.1)(34.1)

General practitionerGeneral practitioner 3434 (16.3)(16.3)

Social servicesSocial services 1313 (6.3)(6.3)

OtherOther 9090 (43.3)(43.3)

Terms of admission at initial inclusion (Terms of admission at initial inclusion (nn (%))(%))

In-patientIn-patient 191191 (91.8)(91.8)

Out-patientOut-patient 1717 (8.2)(8.2)

Children’s Global Assessment Scale (Children’s Global Assessment Scale (nn (%))(%))

Only slightly affected (70^100)Only slightly affected (70^100) 44 (1.9)(1.9)

Moderately affected (50^60)Moderately affected (50^60) 7878 (37.5)(37.5)

Severely affected (below 50)Severely affected (below 50) 126126 (60.(60.6)6)

WISC,Wechsler Intelligence Scale for Children;WPPSI,WISC,Wechsler Intelligence Scale for Children;WPPSI,
Wechsler Preschool and Primary Scale of Intelligence.Wechsler Preschool and Primary Scale of Intelligence.
1.1. nn¼151.151.
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only two cases were given a diagnosis ofonly two cases were given a diagnosis of

schizophrenia at the first adult psychiatricschizophrenia at the first adult psychiatric

admission, the lifetime prevalence foradmission, the lifetime prevalence for

schizophrenia was much higher (3.8%), asschizophrenia was much higher (3.8%), as

shown in Table 2. The lifetime prevalenceshown in Table 2. The lifetime prevalence

of antisocial personality disorder wasof antisocial personality disorder was

4.8%.4.8%.

Long-term predictorsLong-term predictors

Gender was the single most important pre-Gender was the single most important pre-

dictor for a psychiatric admission in adult-dictor for a psychiatric admission in adult-

hood. Thirty-two per cent of the femalehood. Thirty-two per cent of the female

probands had a psychiatric admission inprobands had a psychiatric admission in

adulthood. Being female was associatedadulthood. Being female was associated

with a significantly higher risk for a laterwith a significantly higher risk for a later

admission (HRadmission (HR¼2.42; 95% CI 1.05–5.62).2.42; 95% CI 1.05–5.62).

A comorbid diagnosis of either ODD orA comorbid diagnosis of either ODD or

conduct disorder in childhood was alsoconduct disorder in childhood was also

predictive (HRpredictive (HR¼2.29; 95% CI 1.22–4.33).2.29; 95% CI 1.22–4.33).

Most other comorbid disorders in child-Most other comorbid disorders in child-

hood, including learning and communica-hood, including learning and communica-

tion disorders and motor skills disorder,tion disorders and motor skills disorder,

lowered the risk of later psychiatric admis-lowered the risk of later psychiatric admis-

sions, although not in a statistically signifi-sions, although not in a statistically signifi-

cant manner. A high total IQ wascant manner. A high total IQ was

associated with a small but statistically sig-associated with a small but statistically sig-

nificantly higher risk. When adjusted fornificantly higher risk. When adjusted for

gender and conduct problems the tendencygender and conduct problems the tendency

was not significant. The adult psychiatricwas not significant. The adult psychiatric

outcome of children with definite ADHDoutcome of children with definite ADHD

was not different from the outcome of chil-was not different from the outcome of chil-

dren with sub-threshold or possible ADHD.dren with sub-threshold or possible ADHD.

The number of inattentive, hyperactive orThe number of inattentive, hyperactive or

impulsive symptoms in childhood was notimpulsive symptoms in childhood was not

predictive nor was the socio-economicpredictive nor was the socio-economic

status of the parents. A severe globalstatus of the parents. A severe global

impairment in childhood, measured as aimpairment in childhood, measured as a

CGAS score below 50, did not increaseCGAS score below 50, did not increase

the risk for an adult psychiatric admissionthe risk for an adult psychiatric admission

when adjusted for gender and conductwhen adjusted for gender and conduct

problems. Among probands withoutproblems. Among probands without

conduct problems, 12% experienced aconduct problems, 12% experienced a

psychiatric admission in the follow-uppsychiatric admission in the follow-up

compared with 27% of the probands withcompared with 27% of the probands with

conduct problems (conduct problems (PP¼0.017). The overall0.017). The overall

results of the predictor analyses are shownresults of the predictor analyses are shown

in Table 3. Duration of treatment within Table 3. Duration of treatment with

stimulants in childhood was not associatedstimulants in childhood was not associated

significantly with the adult psychiatric out-significantly with the adult psychiatric out-

come, and did not predict later psychoticcome, and did not predict later psychotic

episodes or substance misuse disorder.episodes or substance misuse disorder.

Gender and conduct problemsGender and conduct problems

Girls with ADHD and comorbid conductGirls with ADHD and comorbid conduct

problems had a much higher risk of anproblems had a much higher risk of an

adult psychiatric admission compared withadult psychiatric admission compared with

those without conduct problems (HRthose without conduct problems (HR¼6.0;6.0;

95% CI 1.21–30.09). Of the 25 female95% CI 1.21–30.09). Of the 25 female

probands, 10 had had comorbid conductprobands, 10 had had comorbid conduct

problems in childhood. Sixty per cent ofproblems in childhood. Sixty per cent of

these females with ADHD and comorbidthese females with ADHD and comorbid

conduct problems experienced an adultconduct problems experienced an adult

psychiatric admission. The survival analysispsychiatric admission. The survival analysis

according to both gender and the presenceaccording to both gender and the presence

of ODD or conduct disorder are shown inof ODD or conduct disorder are shown in

Fig. 1. Independent of gender, the severityFig. 1. Independent of gender, the severity

of the conduct problems also showed aof the conduct problems also showed a

dose–response relationship with adult psy-dose–response relationship with adult psy-

chiatric outcome. Mild conduct problemschiatric outcome. Mild conduct problems

tended to predict a higher risk; however,tended to predict a higher risk; however,

moderate or severe conduct problems pre-moderate or severe conduct problems pre-

dicted a much higher risk and the poorestdicted a much higher risk and the poorest

adult psychiatric outcome (HRadult psychiatric outcome (HR¼3.10;3.10;

95% CI 1.35–7.16) compared with having95% CI 1.35–7.16) compared with having

no conduct problems. The three mostno conduct problems. The three most

important ODD or conduct disorder symp-important ODD or conduct disorder symp-

toms in predicting poor adult psychiatrictoms in predicting poor adult psychiatric

outcome seem to be: ‘has deliberatelyoutcome seem to be: ‘has deliberately

destroyed others’ property (other than firedestroyed others’ property (other than fire

setting)’ (ORsetting)’ (OR¼2.6; 95% CI 1.1–6.2); ‘is2.6; 95% CI 1.1–6.2); ‘is

often truant from school, beginning beforeoften truant from school, beginning before

age 13 years’ (ORage 13 years’ (OR¼2.5; 95% CI 1.1–5.5);2.5; 95% CI 1.1–5.5);

and ‘often initiates physical fights’and ‘often initiates physical fights’

(OR(OR¼2.0; 95% CI 1.1–3.6). The last of2.0; 95% CI 1.1–3.6). The last of

these was a frequent comorbid symptom,these was a frequent comorbid symptom,

present in more than half the cases, whereaspresent in more than half the cases, whereas

the first two symptoms were less common.the first two symptoms were less common.

In a test for any possible interactions, ticIn a test for any possible interactions, tic

disorder and gender was the only signifi-disorder and gender was the only signifi-

cant interaction identified. Girls with co-cant interaction identified. Girls with co-

morbid tic disorder had a significantlymorbid tic disorder had a significantly

higher risk compared with boys with co-higher risk compared with boys with co-

morbid tics. Other potential long-term pre-morbid tics. Other potential long-term pre-

dictors were also tested but no significantdictors were also tested but no significant

interactions were identified.interactions were identified.

Predictors for lifetime diagnosesPredictors for lifetime diagnoses

The 10 cases with a later diagnosis of anti-The 10 cases with a later diagnosis of anti-

social personality disorder all had somesocial personality disorder all had some

conduct problems in childhood and a diag-conduct problems in childhood and a diag-

nosis of conduct disorder predicted anti-nosis of conduct disorder predicted anti-

social personality disorder (HRsocial personality disorder (HR¼3.78;3.78;

95% CI 1.06–13.44). Antisocial person-95% CI 1.06–13.44). Antisocial person-

ality disorder was not predicted by gender,ality disorder was not predicted by gender,

IQ, duration of stimulant treatment, or theIQ, duration of stimulant treatment, or the

degree of inattention, hyperactivity ordegree of inattention, hyperactivity or

impulsivity in childhood. Being femaleimpulsivity in childhood. Being female

predicted a lifetime diagnosis of schizo-predicted a lifetime diagnosis of schizo-

phrenia (HRphrenia (HR¼6.56; 95% CI 1.39–30.94).6.56; 95% CI 1.39–30.94).

A comorbid diagnosis of ODD or conductA comorbid diagnosis of ODD or conduct

disorder in childhood also tended to in-disorder in childhood also tended to in-

crease the risk, although not statisticallycrease the risk, although not statistically

significantly when adjusted for gender. Co-significantly when adjusted for gender. Co-

morbid anxiety in childhood was not asso-morbid anxiety in childhood was not asso-

ciated with later schizophrenia. Havingciated with later schizophrenia. Having

mild or moderate global impairment inmild or moderate global impairment in

childhood, with a CGAS above 50, tendedchildhood, with a CGAS above 50, tended

to increase the risk for a lifetime diagnosisto increase the risk for a lifetime diagnosis
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Table 2Table 2 In-patient psychiatric admissions in adulthood, at follow-upIn-patient psychiatric admissions in adulthood, at follow-up11 ((nn¼208)208)

Psychiatric follow-up data on number of probands (Psychiatric follow-up data on number of probands (nn (%))(%)) 208208 (100)(100)

Number of deaths among probands at time of follow-up (Number of deaths among probands at time of follow-up (nn (%))(%)) 22 (1)(1)

Probands with a psychiatric admission in adulthood (Probands with a psychiatric admission in adulthood (nn (%))(%)) 4747 (22.6)(22.6)

Age at follow-up (mean (s.d.))Age at follow-up (mean (s.d.)) 31.131.1 (6.6)(6.6)

Age at first adult psychiatric admission (mean (s.d.))Age at first adult psychiatric admission (mean (s.d.)) 23.223.2 (5.5)(5.5)

ICD^8/10 diagnosis at first adult psychiatric admission (ICD^8/10 diagnosis at first adult psychiatric admission (nn (%))(%))

Anypersonality disorderAnypersonality disorder 1414 (6.8)(6.8)

Antisocial personality disorderAntisocial personality disorder 77 (3.4)(3.4)

Mood disorderMood disorder 77 (3.4)(3.4)

Mental retardationMental retardation 22 (1.0)(1.0)

Adjustment disorderAdjustment disorder 22 (1.0)(1.0)

Substance or alcohol use disorderSubstance or alcohol use disorder 66 (1.4)(1.4)

SchizophreniaSchizophrenia 22 (1.0)(1.0)

Mental observationMental observation 33 (1.4)(1.4)

OtherOther 1111 (5.3)(5.3)

Lifetime diagnoses,Lifetime diagnoses,11 ICD^8/10 (ICD^8/10 (nn (%))(%))

Anypersonality disorderAnypersonality disorder 1818 (8.7)(8.7)

Antisocial personality disorderAntisocial personality disorder 1010 (4.8)(4.8)

SchizophreniaSchizophrenia 88 (3.8)(3.8)

Mood disorderMood disorder 88 (3.8)(3.8)

Substance or alcohol use disorderSubstance or alcohol use disorder 1515 (7.2)(7.2)

1. Follow-upwas until a mean age of 31years.1. Follow-upwas until a mean age of 31years.
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of schizophrenia, compared with havingof schizophrenia, compared with having

severe impairment. There was a highersevere impairment. There was a higher

risk for a lifetime diagnosis of a moodrisk for a lifetime diagnosis of a mood

disorder among girls (HRdisorder among girls (HR¼5.30; 95% CI5.30; 95% CI

1.24–22.67). Mood disorder was not1.24–22.67). Mood disorder was not

predicted by anxiety in childhood. Sub-predicted by anxiety in childhood. Sub-

stance misuse disorder was associatedstance misuse disorder was associated

with being female (HRwith being female (HR¼18.33; 95% CI18.33; 95% CI

3.17–105.96) and also predicted by ODD3.17–105.96) and also predicted by ODD

or conduct disorder (HRor conduct disorder (HR¼23.69; 95% CI23.69; 95% CI

3.40–165.39).3.40–165.39).

DISCUSSIONDISCUSSION

Limitations and strengths of theLimitations and strengths of the
present studypresent study

Despite the fact that the prognosis forDespite the fact that the prognosis for

children with ADHD has been investigatedchildren with ADHD has been investigated

extensively, no previous study has examin-extensively, no previous study has examin-

ed the long-term prognosis of girls withed the long-term prognosis of girls with

ADHD. To our knowledge the presentADHD. To our knowledge the present

study also constitutes the longest and thestudy also constitutes the longest and the

largest follow-up study of children withlargest follow-up study of children with

ADHD so far. In addition to the sample sizeADHD so far. In addition to the sample size

and the length of follow-up, using registerand the length of follow-up, using register

data gives a complete follow-up on all casesdata gives a complete follow-up on all cases

without the attrition that in many follow-without the attrition that in many follow-

up studies is often a limitation, especiallyup studies is often a limitation, especially

on psychiatric populations. This is alsoon psychiatric populations. This is also

the first study to evaluate whether comor-the first study to evaluate whether comor-

bidbid conduct problems in children withconduct problems in children with

ADHD predict psychiatric admissions inADHD predict psychiatric admissions in

adulthood.adulthood.

The present study does have limita-The present study does have limita-

tions. First, the cases included were alltions. First, the cases included were all

referred to the same child and adolescentreferred to the same child and adolescent

psychiatric clinic and were all treated withpsychiatric clinic and were all treated with

stimulants. Accordingly, our results mightstimulants. Accordingly, our results might

not be generalisable to community-basednot be generalisable to community-based

samples of children with ADHD. Second,samples of children with ADHD. Second,

in this historical follow-up study, the morein this historical follow-up study, the more

specific characteristics of the cases in child-specific characteristics of the cases in child-

hood were reassessed from case records,hood were reassessed from case records,

based upon secondary data. However, anbased upon secondary data. However, an

interrater-reliability study was performedinterrater-reliability study was performed

showing good quality of these datashowing good quality of these data

(Dalsgaard(Dalsgaard et alet al, 2001). Finally, as the, 2001). Finally, as the

study also aims to evaluate the long-termstudy also aims to evaluate the long-term

outcome of girls with ADHD and the pre-outcome of girls with ADHD and the pre-

dictive value of gender, it is a limitationdictive value of gender, it is a limitation

to have included only 25 girls.to have included only 25 girls.

Psychiatric status in previousPsychiatric status in previous
follow-up studies of childrenfollow-up studies of children
with ADHDwith ADHD

Numerous follow-up studies have reportedNumerous follow-up studies have reported

on the adolescent outcome of children withon the adolescent outcome of children with

ADHD, especially boys. Only three studiesADHD, especially boys. Only three studies

have focused on the adult mental status.have focused on the adult mental status.

However, no studies have identified con-However, no studies have identified con-

vincing, sturdy predictors of adult mentalvincing, sturdy predictors of adult mental

outcome.outcome.

The Montreal Study conducted a 15-The Montreal Study conducted a 15-

year follow-up study of 104 clinicallyyear follow-up study of 104 clinically

referred probands (Weissreferred probands (Weiss et alet al, 1985). Only, 1985). Only

49–61% of the initial sample completed the49–61% of the initial sample completed the

follow-up at age 25 years. No specificfollow-up at age 25 years. No specific
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Table 3Table 3 Long-term childhood predictors for an adult psychiatric admission.Crude and adjusted hazard ratiosLong-term childhood predictors for an adult psychiatric admission.Crude and adjusted hazard ratios

(HRs) and 95% confidence intervals(HRs) and 95% confidence intervals

VariableVariable Crude HR (95% CI)Crude HR (95% CI) Adjusted HRAdjusted HR11

(95% CI)(95% CI)

Gender, girlsGender, girls v.v. boysboys 1.62 (0.76^3.48)1.62 (0.76^3.48) 2.42 (1.05^5.62)2.42 (1.05^5.62)

Diagnosis of ODD or conduct disorderDiagnosis of ODD or conduct disorder 1.86 (1.05^3.31)1.86 (1.05^3.31) 2.29 (1.22^4.33)2.29 (1.22^4.33)

ADHD subtypesADHD subtypes

Hyperactive impulsive typeHyperactive impulsive type 1.20 (0.47^3.13)1.20 (0.47^3.13) 1.15 (0.44^2.96)1.15 (0.44^2.96)

Combined typeCombined type 1.14 (0.50^2.60)1.14 (0.50^2.60) 1.04 (0.45^2.38)1.04 (0.45^2.38)

Inattentive typeInattentive type 1.001.00 1.001.00

Learning disorderLearning disorder 0.75 (0.42^1.34)0.75 (0.42^1.34) 0.74 (0.42^1.33)0.74 (0.42^1.33)

Communication disorderCommunication disorder 0.90 (0.51^1.61)0.90 (0.51^1.61) 0.99 (0.55^1.76)0.99 (0.55^1.76)

Motor skills disorderMotor skills disorder 0.79 (0.45^1.41)0.79 (0.45^1.41) 0.79 (0.44^1.41)0.79 (0.44^1.41)

Anxiety disorderAnxiety disorder 1.05 (0.54^2.07)1.05 (0.54^2.07) 0.99 (0.50^1.96)0.99 (0.50^1.96)

Tic disorderTic disorder 0.72 (0.29^1.83)0.72 (0.29^1.83) 1.44 (0.56^3.67)1.44 (0.56^3.67)

Deficits in attention, motor control and perceptionDeficits in attention, motor control and perception 0.92 (0.46^1.85)0.92 (0.46^1.85) 0.91 (0.45^1.84)0.91 (0.45^1.84)

Severely impaired at inclusion (CGASSeverely impaired at inclusion (CGAS555050 v.v. CGASCGAS4450)50) 1.27 (0.70^2.29)1.27 (0.70^2.29) 0.99 (0.51^1.95)0.99 (0.51^1.95)

Low parental SESLow parental SES v.v. high or medium, at inclusionhigh or medium, at inclusion 1.66 (0.92^2.99)1.66 (0.92^2.99) 1.67 (0.92^3.04)1.67 (0.92^3.04)

Low IQ (Low IQ (5570)70) v.v. high ormedium IQ (high or medium IQ (5570)70) 1.15 (0.54^2.46)1.15 (0.54^2.46) 1.39 (0.65^3.00)1.39 (0.65^3.00)

IQ at inclusion,WPPSI,WISC or WISC^RIQ at inclusion,WPPSI,WISC or WISC^R22

Verbal IQVerbal IQ 1.17 (0.98^1.38)1.17 (0.98^1.38) 1.13 (0.95^1.36)1.13 (0.95^1.36)

Performance IQPerformance IQ 1.11 (0.94^1.32)1.11 (0.94^1.32) 1.07 (0.90^1.27)1.07 (0.90^1.27)

Total IQTotal IQ 1.22 (1.01^1.47)1.22 (1.01^1.47) 1.17 (0.97^1.42)1.17 (0.97^1.42)

ADHD, attention-deficit hyperactivity disorder; CGAS,Children’s Global Assessment Scale; ODD, oppositional defiantADHD, attention-deficit hyperactivity disorder; CGAS,Children’s Global Assessment Scale; ODD, oppositional defiant
disorder; SES, socio-economic status;WISC,Wechsler Intelligence Scale for Children;WPPSI,Wechsler Preschool anddisorder; SES, socio-economic status;WISC,Wechsler Intelligence Scale for Children;WPPSI,Wechsler Preschool and
Primary Scale of Intelligence.Primary Scale of Intelligence.
1. Adjusted for gender and diagnosis of ODD or conduct disorder.1. Adjusted for gender and diagnosis of ODD or conduct disorder.
2.2. nn¼150,HRs per10 IQ points.150, HRs per10 IQ points.

Fig.1Fig.1 Kaplan^Meier estimates of the time of follow-up from15 years of age to the first psychiatric admission,Kaplan^Meier estimates of the time of follow-up from15 years of age to the first psychiatric admission,

stratified by gender and presence of symptoms of oppositional defiant disorder (ODD) or conduct disorderstratified by gender and presence of symptoms of oppositional defiant disorder (ODD) or conduct disorder

(CD) in childhood.(CD) in childhood.
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variable predicted psychiatric outcome;variable predicted psychiatric outcome;

however, low IQ and socio-economichowever, low IQ and socio-economic

status, emotional instability, aggressivenessstatus, emotional instability, aggressiveness

and poor parental mental health predicted aand poor parental mental health predicted a

poor global outcome (Hechtmanpoor global outcome (Hechtman et alet al,,

1984). The New York studies were1984). The New York studies were

performed on clinical samples of boys withperformed on clinical samples of boys with

hyperactivity without any conduct prob-hyperactivity without any conduct prob-

lems, withlems, with follow-up at age 24 and 26 yearsfollow-up at age 24 and 26 years

(Mannuzza(Mannuzza et alet al, 1993, 1998). Neither IQ, 1993, 1998). Neither IQ

nor parental psychopathology was predic-nor parental psychopathology was predic-

tive of adult outcome. Because childrentive of adult outcome. Because children

with comorbid conduct problems werewith comorbid conduct problems were

excluded from these studies, the findingsexcluded from these studies, the findings

suggest that even children without conductsuggest that even children without conduct

problems have a higher risk of antisocialproblems have a higher risk of antisocial

personality disorder in adulthood com-personality disorder in adulthood com-

pared with controls. A small subsample ofpared with controls. A small subsample of

hyperactive girls (hyperactive girls (nn¼12) were followed into12) were followed into

adolescence (Mannuzza & Gittelman,adolescence (Mannuzza & Gittelman,

1984), and compared with male controls.1984), and compared with male controls.

The girls with ADHD had poorer outcomeThe girls with ADHD had poorer outcome

in terms of social, academic and behav-in terms of social, academic and behav-

ioural functioning in adolescence. Unpub-ioural functioning in adolescence. Unpub-

lished data indicated that females inlished data indicated that females in

adulthood had better outcome than males,adulthood had better outcome than males,

with lower risk of antisocial personalitywith lower risk of antisocial personality

disorder and substance misuse disorderdisorder and substance misuse disorder

(Mannuzza & Klein, 2000). The Goteborg(Mannuzza & Klein, 2000). The Göteborg

Community-Based Study (Rasmussen &Community-Based Study (Rasmussen &

Gillberg, 2000) was a long-term follow-upGillberg, 2000) was a long-term follow-up

of 55 cases at age 22 years. A predictionof 55 cases at age 22 years. A prediction

analysis was not published but the poorestanalysis was not published but the poorest

outcome was actually seen in cases withoutcome was actually seen in cases with

developmental coordination disorder only,developmental coordination disorder only,

without ADHD. The Loney Study foundwithout ADHD. The Loney Study found

low IQ in childhood to be the strongest pre-low IQ in childhood to be the strongest pre-

dictor of antisocial personality disorder anddictor of antisocial personality disorder and

alcoholism (Loneyalcoholism (Loney et alet al, 1983). Aggression, 1983). Aggression

in childhood was associated with laterin childhood was associated with later

weapon use, police contacts and the use ofweapon use, police contacts and the use of

hallucinogens, but not with adult mentalhallucinogens, but not with adult mental

status.status.

The present study comparedThe present study compared
with previous follow-up studieswith previous follow-up studies

The prevalence of any psychiatric disorderThe prevalence of any psychiatric disorder

in adulthood was slightly lower in ourin adulthood was slightly lower in our

study (23%) compared with previousstudy (23%) compared with previous

studies (33–52%). This could be explainedstudies (33–52%). This could be explained

by the fact that only psychiatric admissionsby the fact that only psychiatric admissions

to hospitals in adulthood were used as ato hospitals in adulthood were used as a

measure of outcome in the present study.measure of outcome in the present study.

Probands might have developed psychiatricProbands might have developed psychiatric

disorders in adulthood without being ad-disorders in adulthood without being ad-

mitted and the prevalence could therebymitted and the prevalence could thereby

be underestimated. This could also explainbe underestimated. This could also explain

why the prevalence of antisocial personalitywhy the prevalence of antisocial personality

disorder was lower than in previous studies.disorder was lower than in previous studies.

Personality disorders and substance/alcoholPersonality disorders and substance/alcohol

misuse disorder being the two most preva-misuse disorder being the two most preva-

lent diagnoses at adult follow-up is verylent diagnoses at adult follow-up is very

much consistent with previous findings.much consistent with previous findings.

The low prevalence rates of mood disordersThe low prevalence rates of mood disorders

were also comparable. Both present andwere also comparable. Both present and

lifetime diagnoses of schizophrenia werelifetime diagnoses of schizophrenia were

elevated in the present study comparedelevated in the present study compared

with the previous studies; this could be ex-with the previous studies; this could be ex-

plained by the longer follow-up and theplained by the longer follow-up and the

complete follow-up on all probands in ourcomplete follow-up on all probands in our

study. Patients with psychosis are morestudy. Patients with psychosis are more

likely to have been missed because oflikely to have been missed because of

attrition in previous long-term follow-upattrition in previous long-term follow-up

studies.studies.

Comparison of predictorsComparison of predictors

No solid childhood characteristics haveNo solid childhood characteristics have

previously been found to predict adult psy-previously been found to predict adult psy-

chiatric outcome. IQ and parental socio-chiatric outcome. IQ and parental socio-

economic status have previously beeneconomic status have previously been

found to be associated negatively with afound to be associated negatively with a

poorer global adult outcome. Conduct pro-poorer global adult outcome. Conduct pro-

blems in childhood have previously beenblems in childhood have previously been

found to predict antisocial behaviour infound to predict antisocial behaviour in

adolescence but the previous longeradolescence but the previous longer

follow-up studies have not been able tofollow-up studies have not been able to

conclude on the predictive value of suchconclude on the predictive value of such

comorbidity. The findings from the presentcomorbidity. The findings from the present

study on the importance of conduct pro-study on the importance of conduct pro-

blems in childhood in predicting adultblems in childhood in predicting adult

psychiatric outcome is supported by thepsychiatric outcome is supported by the

short-term follow-up studies. In differen-short-term follow-up studies. In differen-

tiating between conduct problems, not onlytiating between conduct problems, not only

the aggressive symptoms seem to increasethe aggressive symptoms seem to increase

the risk of adult psychiatric admissions.the risk of adult psychiatric admissions.

When adjusting for gender and pre-When adjusting for gender and pre-

sence of conduct problems in childhoodsence of conduct problems in childhood

parental socio-economic status did not pre-parental socio-economic status did not pre-

dict poor psychiatric outcome. The severitydict poor psychiatric outcome. The severity

of inattentiveness, hyperactivity and impul-of inattentiveness, hyperactivity and impul-

sivity did not predict adult psychiatricsivity did not predict adult psychiatric

status, nor did global impairment measuredstatus, nor did global impairment measured

with CGAS when adjusted for gender andwith CGAS when adjusted for gender and

conduct problems. Duration of stimulantconduct problems. Duration of stimulant

treatment was not randomised in thetreatment was not randomised in the

present study and the association betweenpresent study and the association between

long duration and later adult psychiatriclong duration and later adult psychiatric

admissions is most likely to be caused byadmissions is most likely to be caused by

higher severity or more impairment of thehigher severity or more impairment of the

cases treated longer (Hechtmancases treated longer (Hechtman et alet al,,

1981). Regarding IQ, the present study1981). Regarding IQ, the present study

found a very small but significant associa-found a very small but significant associa-

tion but the direction of this was oppositetion but the direction of this was opposite

to previous findings, as a higher IQ pre-to previous findings, as a higher IQ pre-

dicted a poorer outcome (crude HRdicted a poorer outcome (crude HR¼1.22;1.22;

95% CI 1.01–1.47 per 10 IQ points).95% CI 1.01–1.47 per 10 IQ points).

Indeed, IQ was not a strong predictor inIndeed, IQ was not a strong predictor in

the present study. In the interpretation ofthe present study. In the interpretation of

the results it is important to emphasisethe results it is important to emphasise

that the predictive value of a large numberthat the predictive value of a large number

of variables was tested in the present study.of variables was tested in the present study.

In the systematic analyses of interIn the systematic analyses of interactions,actions,

the small sample size in the differentthe small sample size in the different

groups gives very little data and limitedgroups gives very little data and limited

information on interactions.information on interactions.

Gender as a predictorGender as a predictor

Girls with ADHD often differ from boys inGirls with ADHD often differ from boys in

terms of lower levels of hyperactivity andterms of lower levels of hyperactivity and

lower rates of externalising behaviours.lower rates of externalising behaviours.

Although boys more often have comorbidAlthough boys more often have comorbid

conduct problems, girls with ADHD andconduct problems, girls with ADHD and

ODD or conduct disorder might have moreODD or conduct disorder might have more

social problems than boys (Carlsonsocial problems than boys (Carlson et alet al,,

1997; Gaub & Carlson, 1997; Faraone1997; Gaub & Carlson, 1997; Faraone etet

alal, 2000). It has also been suggested that, 2000). It has also been suggested that

girls with ADHD are less vulnerable to def-girls with ADHD are less vulnerable to def-

icits in executive functions than boys withicits in executive functions than boys with

ADHD (SeidmanADHD (Seidman et alet al, 1997). A recently, 1997). A recently

published brain imaging study suggests thatpublished brain imaging study suggests that

some of the morphological differences seensome of the morphological differences seen

in boys with ADHD are also seen in girlsin boys with ADHD are also seen in girls

with ADHD (Castellanoswith ADHD (Castellanos et alet al, 2001)., 2001).

Overall, the research on gender differencesOverall, the research on gender differences

in ADHD have not established any goodin ADHD have not established any good

biological differences, although girls withbiological differences, although girls with

ADHD have different neuropsychologicalADHD have different neuropsychological

profiles, patterns of comorbidity, severityprofiles, patterns of comorbidity, severity

of core symptoms and impairment in socialof core symptoms and impairment in social

functioning compared with boys withfunctioning compared with boys with

ADHD.ADHD.

Our study suggests that girls withOur study suggests that girls with

ADHD might have a poorer adult psychi-ADHD might have a poorer adult psychi-

atric outcome than boys with ADHD.atric outcome than boys with ADHD.

However, the gender differences in risk ofHowever, the gender differences in risk of

a psychiatric admission in adulthood founda psychiatric admission in adulthood found

in the present study might only reflect ain the present study might only reflect a

high risk for women in general. The findinghigh risk for women in general. The finding

could also be explained by a true biologicalcould also be explained by a true biological

gender difference in the disorder or a differ-gender difference in the disorder or a differ-

ent threshold for referral for girls. Althoughent threshold for referral for girls. Although

girls seldom exhibit comorbid conduct pro-girls seldom exhibit comorbid conduct pro-

blems, such comorbidity in girls seems to beblems, such comorbidity in girls seems to be

far more important in predicting adult psy-far more important in predicting adult psy-

chiatric outcome than IQ, parental socio-chiatric outcome than IQ, parental socio-

economic status, global impairment andeconomic status, global impairment and

severity of core symptoms of ADHD. Moreseverity of core symptoms of ADHD. More

long-term studies on larger samples of girlslong-term studies on larger samples of girls

with ADHD, are needed to confirm this.with ADHD, are needed to confirm this.
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CLINICAL IMPLICATIONSCLINICAL IMPLICATIONS

&& Girls with attention-deficit hyperactivity disorder (ADHD) had a higher risk ofGirls with attention-deficit hyperactivity disorder (ADHD) had a higher risk of
psychiatric admissions in adulthood comparedwith boys with ADHD.psychiatric admissions in adulthood comparedwith boys with ADHD.

&& Comorbid conduct problemswere, independent of gender, associatedwith aComorbid conduct problemswere, independent of gender, associatedwith a
higher risk.higher risk.

&& Although girls with ADHD comparedwith boyswith ADHD seldomhave conductAlthough girls with ADHD comparedwith boyswith ADHD seldomhave conduct
problems, such comorbidity is important for the prognosis.problems, such comorbidity is important for the prognosis.

LIMITATIONSLIMITATIONS

&& As all probands were referred cases andwere all treatedwith stimulants, theAs all probands were referred cases andwere all treatedwith stimulants, the
resultsmay not be generalisable to all childrenwith ADHD.resultsmay not be generalisable to all childrenwith ADHD.

&& The specific characteristics of the cases in childhoodwere reassessed from caseThe specific characteristics of the cases in childhoodwere reassessed from case
records, based upon secondary data but an interrater-reliability study wasrecords, based upon secondary data but an interrater-reliability study was
performed showing good quality of these data.performed showing good quality of these data.

&& The study aims to evaluate the long-term outcome of girls with ADHD but isThe study aims to evaluate the long-term outcome of girls with ADHD but is
limited by only having included 25 girls.limited by only having included 25 girls.
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