BRITISH JOURNAL OF PSYCHIATRY (2002), 181, 416-421

Conduct problems, gender and adult psychiatric

outcome of children with attention-deficit

hyperactivity disorder
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Background Attention-deficit
hyperactivity disorder (ADHD) is a
common childhood condition, and is more
prevalent in boys. The adult outcome of
girls with ADHD has never been studied.

Aims Toidentify predictors for adult
psychiatric outcome of children with

ADHD, including gender and comorbidity.

Method Children aged 4—15 years,
referred for hyperactivity /inattention and
treated with stimulants were included
(n=208).The Psychiatric Case Register
provided follow-up data on psychiatric
admissions in adulthood until a mean age of
3l years.

Results Atotal of 47 cases (22.6%)
had a psychiatric admission in adulthood.
Conduct problems in childhood were
predictive (hazard ratio HR=2.3; 95%
Cl1.22-4.33).Girls had a higher risk
compared with boys (HR=2.4; 95%
ClLI-5.6).

Girls with ADHD had a
higher risk of adult psychiatric admission

Conclusions

than boys.Conduct problems were also
associated with a higher risk.Girls with
ADHD with conduct problems had a very
high risk of a psychiatric admission in
adulthood.
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Attention-deficit
(ADHD) is the one most commonly diag-

hyperactivity ~ disorder

nosed psychiatric condition in childhood
(American Psychiatric Association, 1994).
The disorder is much more common in boys
than in girls (Arnold, 1996) and comorbid
disorders are frequent (Spencer et al,
1999). The prognosis of these children has
been investigated extensively, regarding
later academic performance, self-esteem
and social functioning in adolescence and
young adulthood, but not regarding adult
mental status (Mannuzza & Klein, 2000).
The short-term follow-up studies of boys
with ADHD have shown consistently that
the most important predictors for poor
adolescent outcome are comorbid conduct
problems in childhood, low parental socio-
economic status and low IQ (Hechtman,
1999). No previous study has examined
the adult outcomes of girls with ADHD.

METHOD

Study population

In a historical follow-up design, a cohort of
referred children in the period 1969-1989
was identified. Cases were followed into
adulthood in a nationwide register giving
data on adult psychiatric status on all
probands. Included in this study were all
patients aged 4-15 years admitted to the
Psychiatric Hospital for Children and
Adolescents, Aarhus University Hospital
in the period 1969-1989, who received
pharmacological treatment with methyl-
phenidate or dextroamphetamine. All pro-
bands were originally referred because of
inattention and hyperactivity. A total of
218 probands were identified and case
records for all of these were obtained.
Using both DSM-IV and ICD-10 diag-
nostic criteria for ADHD, hyperkinetic
disorder, oppositional defiant disorder
(ODD), conduct disorder and other co-
morbid disorders, case records were re-

assessed diagnostically. Probands were
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divided into three ADHD groups: definite
ADHD; sub-threshold ADHD; and possible
ADHD. Definite ADHD included probands
fulfilling the specified DSM-IV criteria.
Sub-threshold ADHD included probands
lacking one or two criteria for ADHD
under the DSM-IV. Possible ADHD
included the rest of the probands, who
lacked more than two criteria in meeting
the full ADHD. Rather than excluding pro-
bands not meeting criteria for definite
ADHD, all probands were included in the
follow-up and the psychiatric outcome of
these three groups was compared. The
exclusion disorders were pervasive develop-
mental disorder (PDD; DSM 299 or ICD-
10 F84) and psychosis (DSM 293, 295,
297-298 or ICD-10 F20-29). Because of
PDD, 10 children were excluded, leaving
208 probands (183 boys and 25 girls)
included in the study. A detailed descrip-
tion of the method has been published
previously (Dalsgaard et al, 2001). The
IQ, prevalence of comorbid disorders,
socio-economic status, Children’s Global
Assessment Scale (CGAS; Shaffer et al,
1983) and aspects of the pharmacological
treatment with stimulants were also re-
assessed retrospectively from case records,
as shown in Table 1.

Reliability

Reassessment of 191 case records for
ADHD or hyperkinetic disorder and ODD
or conduct disorder was performed blindly
by two independent raters: a resident child
and adolescent psychiatrist (rater 1); and
an experienced senior child psychiatrist
(rater 2). The first 23 case records were in-
cluded in a consensus rating. After the con-
sensus rating, the two raters did not discuss
their ratings of the remaining 168 cases.
This reliability study of ADHD diagnoses
from 168 records showed a satisfactory
agreement of 76% with a corresponding
Cohen’s kappa of 0.51. The agreement on
hyperkinetic disorder was slightly better,
at 77% and a kappa of 0.54. In diagnosing
conduct disorder and ODD, higher agree-
ment percentages were found, in the
range 73-92% and kappas in the range
0.44-0.70. There were no gender differ-
ences in the reliability of the diagnosis of
ADHD in this reassessment. There was
no systematic difference in the rating
of any of the specific ADHD or hyper-
kinetic disorder items nor was there
any significant difference in associations
between correlated items between the two
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Table 1 Baseline description of sample, at initial
inclusion (n=208)

Gender (n (%))

Male 183 (88)
Female 25 (12)
Age at initial inclusion, years 80 (2.2)

(mean (s.d.))

Attention-deficit hyperactivity disorder (n (%))
Definite diagnosis 135 (64.9)
Sub-threshold diagnosis 32 (154)
Possible diagnosis 41 (19.7)

1Q (n (%))

Average (1Q>70) 176 (84.6)

Mild ICD mental retardation 27 (13.0)
(1Q 50-70)

Moderate ICD mental 5 (24

retardation (IQ 35-49)

WPPSI, WISC or WISC-R!' (mean (s.d.))
Verbal IQ 842 (18.7)
Performance IQ 85.5 (19.8)
Total IQ 84.1 (17.5)

Prevalence of comorbidity in childhood (n (%))

Oppositional defiant disorder 77 (37.0)

Conduct disorder 34 (l6.3)

Oppositional defiant disorder or 88 (42.3)

conduct disorder

Learning disorders 126 (60.6)

Motor skills disorder 116 (55.8)

Anxiety disorders 52 (25.0)

Tic disorders 19  (9.)

Obsessive—compulsive 4 (19
disorders

Parental socio-economic status (n (%))

High (1, I) 16 (7.7)
Middle (lll, V) 85 (40.9)
Low (V) 107 (51.4)
Referral source (n (%))
Educational psychologist 71 (34.0)
General practitioner 34 (l6.3)
Social services 13 (6.3)
Other 90 (43.3)
Terms of admission at initial inclusion (n (%))
In-patient 191 (91.8)
Out-patient 17 (8.2)

Children’s Global Assessment Scale (n (%))
Only slightly affected (70—100) 4 (19
Moderately affected (50—-60) 78 (37.5)
Severely affected (below 50) 126 (60.6)

WISC, Wechsler Intelligence Scale for Children; WPPSI,

Wechsler Preschool and Primary Scale of Intelligence.
I. n=I15l.

PREDICTORS OF ADULT PSYCHIATRIC OUTCOME OF ADHD

raters. Rater 1 reassessed the complete
sample of 208 cases and this rating was
used as the final diagnostic conclusion.

Assessment of adult psychiatric
admissions

Data from the Danish Psychiatric Central
Register (DPCR; Munk-Jorgensen &
Mortensen, 1997) gave complete follow-
up information on all probands regarding
any in-patient and day patient psychiatric
admissions. DPCR is a nationwide com-
puterised register containing data on all
admissions to Danish psychiatric in-patient
facilities since April 1969 and also includ-
ing out-patient consultations at psychiatric
departments since 1995. The register
contains data on dates of admissions, and
discharges, terms of admissions, ICD-8
diagnoses (World Health Organization,
1967) for the period 1969-1993 and
ICD-10 diagnoses (World Health Organi-
zation, 1992) from January 1994. Because
all included patients had at least one pre-
vious psychiatric admission, the index
follow-up event was defined as the first
in-patient admission to a psychiatric
hospital ward after the age of 15 years.
Data were censored on either the date of
the first psychiatric admission after the
age of 15, date of death or 15 June 2000,
whichever came first. In terms of lifetime
diagnosis of four disorders — schizophrenia,
personality disorder, mood disorder and
substance use disorder — during the 10- to
38-year follow-up period data were cen-
sored using the same criteria. Cases with a
lifetime diagnosis of one of these four
diagnoses were censored on the date of
their first adult psychiatric admission and
those without a lifetime diagnosis of any
of these four disorders but with other dis-
orders, were censored on the date of their
first other adult psychiatric admission.

Diagnostic groups

The follow-up register data included both
ICD-8 and ICD-10 diagnoses. Eight differ-
ent diagnostic groups were formed using
the guidelines provided by the World
Health Organization (1999): schizophrenia
and schizophreniform psychosis (295.09-
295.99, 297.09-297.99, 298.39 and F20-
29); affective psychosis (296.09-296.99,
298.09, 298.19 and F30-39); antisocial
personality disorder (301.79, 301.39,
301.82, 301.83 and F60.2); other person-
ality disorders (301 and F60-69 except
F60.2); mental retardation (310-315 and
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F70-79); abuse of alcohol (291, 303 and
F10.x); substance misuse disorder (304
and F11-19); and finally the last group,
including all other diagnoses.

Statistical analysis

Follow-up data were analysed using survi-
val analyses. Kaplan—-Meier survival plots
were used in univariate analyses, and to test
equality in survival distributions for gender
and conduct problems log rank tests were
applied. Hazard ratios (HRs) by Cox
regression were used in the predictor
analyses, giving crude HRs with 95%
confidence intervals for baseline variables.
In the multivariate analyses odds ratios
were adjusted for gender and conduct pro-
blems. Possible interactions between gender
and conduct problems and other potential
long-term predictors were tested using
Wald tests. The SPSS 9.0 (SPSS Inc.,
1998) and STATA 6.0 (StataCorp, 1999)
statistical packages were used in the
analyses.

RESULTS

Adult psychiatric diagnoses

At the end of this 10- to 30-year follow-up
study the 208 cases had a mean age of 31
years. Of the 208 included cases of ADHD,
47 (22.6%) experienced an adult psychi-
atric admission in the follow-up period at
a mean age of 23 years at the time of their
first adult psychiatric admission. According
to data from the Danish causes of death
register (Juel & Helweg-Larsen, 1999)
two probands died in the follow-up period,
and both were male. One of these had five
psychiatric admissions in adulthood under
diagnoses of antisocial personality disorder
and misuse of alcohol before he died aged
25 years by suicide from a prescription-
drug overdose. The other male died aged
27 years from an accidental overdose of
morphine. The number of adult psychiatric
admissions among the 47 cases varied sub-
stantially, ranging from 1 to 36 with a
median of 2 admissions.

The most prevalent diagnosis at the first
adult psychiatric admission was any per-
sonality disorder (accounting for 29% of
the cases), half of which were antisocial
personality disorder. The second most
prevalent single diagnosis at first adult
psychiatric admission was mood disorder.
Personality disorder was also the most
prevalent lifetime diagnosis in this follow-
up until a mean age of 31 years. Although
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Table 2 In-patient psychiatric admissions in adulthood, at follow-up' (1=208)

Psychiatric follow-up data on number of probands (n (%)) 208 (100)
Number of deaths among probands at time of follow-up (n (%)) 2 U]
Probands with a psychiatric admission in adulthood (n (%)) 47 (22.6)
Age at follow-up (mean (s.d.)) 311 (6.6)
Age at first adult psychiatric admission (mean (s.d.)) 23.2 (5.5)
ICD-8/10 diagnosis at first adult psychiatric admission (n (%))
Any personality disorder 14 (6.8)
Antisocial personality disorder 7 (3.4)
Mood disorder 7 (3.4)
Mental retardation 2 (1.0)
Adjustment disorder 2 (1.0)
Substance or alcohol use disorder 6 (1.4)
Schizophrenia 2 (1.0)
Mental observation 3 (1.4)
Other 1 (5.3)
Lifetime diagnoses,' ICD-8/10 (n (%))
Any personality disorder 18 8.7)
Antisocial personality disorder 10 (4.8)
Schizophrenia (3.8)
Mood disorder (3.8)
Substance or alcohol use disorder 15 (7.2)

. Follow-up was until a mean age of 3| years.

only two cases were given a diagnosis of
schizophrenia at the first adult psychiatric
admission, the lifetime prevalence for
schizophrenia was much higher (3.8%), as
shown in Table 2. The lifetime prevalence
of antisocial personality disorder was

4.8%.

Long-term predictors

Gender was the single most important pre-
dictor for a psychiatric admission in adult-
hood. Thirty-two per cent of the female
probands had a psychiatric admission in
adulthood. Being female was associated
with a significantly higher risk for a later
admission (HR=2.42; 95% CI 1.05-5.62).
A comorbid diagnosis of either ODD or
conduct disorder in childhood was also
predictive (HR=2.29; 95% CI 1.22-4.33).
Most other comorbid disorders in child-
hood, including learning and communica-
tion disorders and motor skills disorder,
lowered the risk of later psychiatric admis-
sions, although not in a statistically signifi-
A high total IQ was
associated with a small but statistically sig-
nificantly higher risk. When adjusted for
gender and conduct problems the tendency

cant manner.

was not significant. The adult psychiatric

418

outcome of children with definite ADHD
was not different from the outcome of chil-
dren with sub-threshold or possible ADHD.
The number of inattentive, hyperactive or
impulsive symptoms in childhood was not
predictive nor was the socio-economic
status of the parents. A severe global
impairment in childhood, measured as a
CGAS score below 50, did not increase
the risk for an adult psychiatric admission
when adjusted for gender and conduct
problems. Among probands
conduct problems, 12% experienced a

without

psychiatric admission in the follow-up
compared with 27% of the probands with
conduct problems (P=0.017). The overall
results of the predictor analyses are shown
in Table 3. Duration of treatment with
stimulants in childhood was not associated
significantly with the adult psychiatric out-
come, and did not predict later psychotic
episodes or substance misuse disorder.

Gender and conduct problems

Girls with ADHD and comorbid conduct
problems had a much higher risk of an
adult psychiatric admission compared with
those without conduct problems (HR=6.0;
95% CI 1.21-30.09). Of the 25 female
probands, 10 had had comorbid conduct
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problems in childhood. Sixty per cent of
these females with ADHD and comorbid
conduct problems experienced an adult
psychiatric admission. The survival analysis
according to both gender and the presence
of ODD or conduct disorder are shown in
Fig. 1. Independent of gender, the severity
of the conduct problems also showed a
dose-response relationship with adult psy-
chiatric outcome. Mild conduct problems
tended to predict a higher risk; however,
moderate or severe conduct problems pre-
dicted a much higher risk and the poorest
adult psychiatric outcome (HR=3.10;
95% CI 1.35-7.16) compared with having
no conduct problems. The three most
important ODD or conduct disorder symp-
toms in predicting poor adult psychiatric
outcome seem to be: ‘has deliberately
destroyed others’ property (other than fire
setting) (OR=2.6; 95% CI 1.1-6.2); ‘is
often truant from school, beginning before
age 13 years’ (OR=2.5; 95% CI 1.1-5.5);
and ‘often initiates physical fights’
(OR=2.0; 95% CI 1.1-3.6). The last of
these was a frequent comorbid symptom,
present in more than half the cases, whereas
the first two symptoms were less common.
In a test for any possible interactions, tic
disorder and gender was the only signifi-
cant interaction identified. Girls with co-
morbid tic disorder had a significantly
higher risk compared with boys with co-
morbid tics. Other potential long-term pre-
dictors were also tested but no significant
interactions were identified.

Predictors for lifetime diagnoses

The 10 cases with a later diagnosis of anti-
social personality disorder all had some
conduct problems in childhood and a diag-
nosis of conduct disorder predicted anti-
social personality disorder (HR=3.78;
95% CI 1.06-13.44). Antisocial person-
ality disorder was not predicted by gender,
IQ, duration of stimulant treatment, or the
degree of inattention, hyperactivity or
impulsivity in childhood. Being female
predicted a lifetime diagnosis of schizo-
phrenia (HR=6.56; 95% CI 1.39-30.94).
A comorbid diagnosis of ODD or conduct
disorder in childhood also tended to in-
crease the risk, although not statistically
significantly when adjusted for gender. Co-
morbid anxiety in childhood was not asso-
ciated with later schizophrenia. Having
mild or moderate global impairment in
childhood, with a CGAS above 50, tended
to increase the risk for a lifetime diagnosis
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Table 3 Long-term childhood predictors for an adult psychiatric admission. Crude and adjusted hazard ratios

(HRs) and 95% confidence intervals

PREDICTORS OF ADULT PSYCHIATRIC OUTCOME OF ADHD

Variable

Crude HR (95% Cl)

Adijusted HR!
(95% CI)

Gender, girls v. boys
Diagnosis of ODD or conduct disorder
ADHD subtypes
Hyperactive impulsive type
Combined type
Inattentive type
Learning disorder
Communication disorder
Motor skills disorder
Anxiety disorder
Tic disorder
Deficits in attention, motor control and perception
Severely impaired at inclusion (CGAS <50 v. CGAS > 50)
Low parental SES v. high or medium, at inclusion
Low IQ (< 70) v. high or medium IQ (>70)
1Q at inclusion, WPPSI, WISC or WISC-R?
Verbal IQ
Performance IQ
Total IQ

1.62 (0.76-3.48)

1.86 (1.05-3.31)

1.20 (0.47-3.13)

114 (0.50-2.60)
1.00

0.75 (0.42-1.34)

0.90 (0.51-1.61)

0.79 (0.45-1.41)

1.05 (0.54-2.07)
0.72 (0.29-1.83)
0.92 (0.46-1.85)
1.27 (0.70-2.29)
1.66 (0.92-2.99)

115 (0.54-2.46)
1.17 (0.98-1.38)
111 (0.94-1.32)
122 (1.0 1-1.47)

2.42 (1.05-5.62)
229 (1.22-4.33)

115 (0.44-2.96)
1.04 (0.45-2.38)
1.00
0.74 (0.42-1.33)
0.99 (0.55-1.76)
0.79 (0.44—1.41)
0.99 (0.50-1.96)
.44 (0.56-3.67)
0.91 (0.45-1.84)
0.99 (0.51-1.95)
1.67 (0.92-3.04)
1.39 (0.65-3.00)

1.13 (0.95-1.36)
1.07 (0.90-1.27)
1.17 (0.97-1.42)

ADHD, 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 and

Primary Scale of Intelligence.
I. Adjusted for gender and diagnosis of ODD or conduct disorder.
2. n=I50, HRs per 10 IQ points.

of schizophrenia, compared with having

1.24-22.67).

Mood disorder was

not

severe impairment. There was a higher
risk for a lifetime diagnosis of a mood
disorder among girls (HR=5.30; 95% CI

predicted by anxiety in childhood. Sub-
stance misuse disorder was associated
with being female (HR=18.33; 95% CI

1.0
0.8
o
2
e 06
=
w
@«
=
w Girls without ODD/CD
=
g 0.4 - — — Boys without ODD/CD
5]
—  Boys with ODD/CD
= irls with ODD/CD
02
0.0
0 10 20 30

Time to first adult psychiatric admission (years of follow-up)

Log rank = 15.07 df =3

Fig. 1

P =0.0018

Kaplan—Meier estimates of the time of follow-up from 15 years of age to the first psychiatric admission,

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

(CD) in childhood.
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3.17-105.96) and also predicted by ODD
or conduct disorder (HR=23.69; 95% CI
3.40-165.39).

DISCUSSION

Limitations and strengths of the
present study

Despite the fact that the prognosis for
children with ADHD has been investigated
extensively, no previous study has examin-
ed the long-term prognosis of girls with
ADHD. To our knowledge the present
study also constitutes the longest and the
largest follow-up study of children with
ADHD so far. In addition to the sample size
and the length of follow-up, using register
data gives a complete follow-up on all cases
without the attrition that in many follow-
up studies is often a limitation, especially
on psychiatric populations. This is also
the first study to evaluate whether comor-
bid conduct problems in children with
ADHD predict psychiatric admissions in
adulthood.

The present study does have limita-
tions. First, the cases included were all
referred to the same child and adolescent
psychiatric clinic and were all treated with
stimulants. Accordingly, our results might
not be generalisable to community-based
samples of children with ADHD. Second,
in this historical follow-up study, the more
specific characteristics of the cases in child-
hood were reassessed from case records,
based upon secondary data. However, an
interrater-reliability study was performed
showing good quality of these data
(Dalsgaard et al, 2001). Finally, as the
study also aims to evaluate the long-term
outcome of girls with ADHD and the pre-
dictive value of gender, it is a limitation
to have included only 25 girls.

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

Numerous follow-up studies have reported
on the adolescent outcome of children with
ADHD, especially boys. Only three studies
have focused on the adult mental status.
However, no studies have identified con-
vincing, sturdy predictors of adult mental
outcome.

The Montreal Study conducted a 15-
year follow-up study of 104 clinically
referred probands (Weiss et al, 1985). Only
49-61% of the initial sample completed the
follow-up at age 25 years. No specific
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variable predicted psychiatric outcome;
however, low IQ and socio-economic
status, emotional instability, aggressiveness
and poor parental mental health predicted a
poor global outcome (Hechtman et al,
1984). The New York
performed on clinical samples of boys with
hyperactivity without any conduct prob-
lems, with follow-up at age 24 and 26 years
(Mannuzza et al, 1993, 1998). Neither 1Q
nor parental psychopathology was predic-
tive of adult outcome. Because children

studies were

with comorbid conduct problems were
excluded from these studies, the findings
suggest that even children without conduct
problems have a higher risk of antisocial
personality disorder in adulthood com-
pared with controls. A small subsample of
hyperactive girls (#=12) were followed into
adolescence (Mannuzza & Gittelman,
1984), and compared with male controls.
The girls with ADHD had poorer outcome
in terms of social, academic and behav-
ioural functioning in adolescence. Unpub-
lished data indicated that females in
adulthood had better outcome than males,
with lower risk of antisocial personality
disorder and substance misuse disorder
(Mannuzza & Klein, 2000). The Goteborg
Community-Based Study (Rasmussen &
Gillberg, 2000) was a long-term follow-up
of 55 cases at age 22 years. A prediction
analysis was not published but the poorest
outcome was actually seen in cases with
developmental coordination disorder only,
without ADHD. The Loney Study found
low IQ in childhood to be the strongest pre-
dictor of antisocial personality disorder and
alcoholism (Loney et al, 1983). Aggression
in childhood was associated with later
weapon use, police contacts and the use of
hallucinogens, but not with adult mental
status.

The present study compared
with previous follow-up studies

The prevalence of any psychiatric disorder
in adulthood was slightly lower in our
study (23%) compared with previous
studies (33-52%). This could be explained
by the fact that only psychiatric admissions
to hospitals in adulthood were used as a
measure of outcome in the present study.
Probands might have developed psychiatric
disorders in adulthood without being ad-
mitted and the prevalence could thereby
be underestimated. This could also explain
why the prevalence of antisocial personality
disorder was lower than in previous studies.
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Personality disorders and substance/alcohol
misuse disorder being the two most preva-
lent diagnoses at adult follow-up is very
much consistent with previous findings.
The low prevalence rates of mood disorders
were also comparable. Both present and
lifetime diagnoses of schizophrenia were
elevated in the present study compared
with the previous studies; this could be ex-
plained by the longer follow-up and the
complete follow-up on all probands in our
study. Patients with psychosis are more
likely to have been missed because of
attrition in previous long-term follow-up
studies.

Comparison of predictors

No solid childhood characteristics have
previously been found to predict adult psy-
chiatric outcome. IQ and parental socio-
economic status have previously been
found to be associated negatively with a
poorer global adult outcome. Conduct pro-
blems in childhood have previously been
found to predict antisocial behaviour in
previous longer
follow-up studies have not been able to
conclude on the predictive value of such
comorbidity. The findings from the present
study on the importance of conduct pro-
blems in childhood in predicting adult

adolescence but the

psychiatric outcome is supported by the
short-term follow-up studies. In differen-
tiating between conduct problems, not only
the aggressive symptoms seem to increase
the risk of adult psychiatric admissions.
When adjusting for gender and pre-
sence of conduct problems in childhood
parental socio-economic status did not pre-
dict poor psychiatric outcome. The severity
of inattentiveness, hyperactivity and impul-
sivity did not predict adult psychiatric
status, nor did global impairment measured
with CGAS when adjusted for gender and
conduct problems. Duration of stimulant
treatment was not randomised in the
present study and the association between
long duration and later adult psychiatric
admissions is most likely to be caused by
higher severity or more impairment of the
cases treated longer (Hechtman et al,
1981). Regarding IQ, the present study
found a very small but significant associa-
tion but the direction of this was opposite
to previous findings, as a higher IQ pre-
dicted a poorer outcome (crude HR=1.22;
95% CI 1.01-1.47 per 10 IQ points).
Indeed, IQ was not a strong predictor in
the present study. In the interpretation of
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the results it is important to emphasise
that the predictive value of a large number
of variables was tested in the present study.
In the systematic analyses of interactions,
the small sample size in the different
groups gives very little data and limited
information on interactions.

Gender as a predictor

Girls with ADHD often differ from boys in
terms of lower levels of hyperactivity and
lower rates of externalising behaviours.
Although boys more often have comorbid
conduct problems, girls with ADHD and
ODD or conduct disorder might have more
social problems than boys (Carlson et al,
1997; Gaub & Carlson, 1997; Faraone et
al, 2000). It has also been suggested that
girls with ADHD are less vulnerable to def-
icits in executive functions than boys with
ADHD (Seidman et al, 1997). A recently
published brain imaging study suggests that
some of the morphological differences seen
in boys with ADHD are also seen in girls
with ADHD (Castellanos et al, 2001).
Overall, the research on gender differences
in ADHD have not established any good
biological differences, although girls with
ADHD have different neuropsychological
profiles, patterns of comorbidity, severity
of core symptoms and impairment in social
functioning compared with boys with
ADHD.

Our study suggests that girls with
ADHD might have a poorer adult psychi-
atric outcome than boys with ADHD.
However, the gender differences in risk of
a psychiatric admission in adulthood found
in the present study might only reflect a
high risk for women in general. The finding
could also be explained by a true biological
gender difference in the disorder or a differ-
ent threshold for referral for girls. Although
girls seldom exhibit comorbid conduct pro-
blems, such comorbidity in girls seems to be
far more important in predicting adult psy-
chiatric outcome than IQ, parental socio-
economic status, global impairment and
severity of core symptoms of ADHD. More
long-term studies on larger samples of girls
with ADHD, are needed to confirm this.

ACKNOWLEDGEMENTS

PB.M. is in part financed by the Theodore and Vada
Stanley Foundation. The National Centre for
Register-based Research is funded by The Danish
Research Foundation. We thank Niels Hansen, MD,
Senior Consultant Child Psychiatrist for his assis-
tance as clinical rater in the reliability study and


https://doi.org/10.1192/bjp.181.5.416

Merete Juul Serensen, Frank Verhulst and Niels
Bilenberg for encouraging and helpful comments on
early ideas for this paper.

REFERENCES

American Psychiatric Association (1994) Diagnostic
and Statistical Manual of Mental Disorders (4th edn)
(DSM—1V).Washington, DC: APA.

Arnold, L. E. (1996) Sex differences in ADHD:
Conference summary. Journal of Abnormal Child
Psychology, 24, 555-569.

Carlson, C. L.,Tamm, L. & Gaub, M. (1997)
Gender differences in children with ADHD, ODD,
and co-occurring ADHD /ODD identified in a school
population. Journal of the American Academy of Child
and Adolescent Psychiatry, 36, 1706—1714.

Castellanos, F. X., Giedd, ). N., Berquin, P.C., et al
(2001) Quantitative brain magnetic resonance imaging in
girls with attention-deficit/hyperactivity disorder.
Archives of General Psychiatry, 58, 289-295.

Dalsgaard, S., Hansen, N., Mortensen, P. B., et al
(2001) Reassessment of ADHD in a historical cohort
of children treated with stimulants in the period
1969—-1989. European Child and Adolescent Psychiatry,
10, 230-239.

Faraone, S.V., Biederman, ). & Monuteaux, M. C.
(2000) Attention-deficit disorder and conduct disorder
in girls: evidence for a familial subtype [in process
citation]. Biological Psychiatry, 48, 21-29.

Gaub, M. & Carlson, C. L. (1997) Gender differences
in ADHD: a meta-analysis and critical review. Journal of
the American Academy of Child and Adolescent Psychiatry,
36, 1036-1045.

Hechtman, L. (1999) Predictors of long-term outcome
in children with attention-deficit/hyperactivity disorder.
Pediatric Clinics of North America, 46, 1039—1052.

— ,Weiss, G., Perlman,T., et al (1981) Hyperactives as
young adults: prospective ten-year follow-up. In
Psychosocial Aspects of Drug Treatment for Hyperactivity
(eds K. D.Gadow & ). Loney), pp. 417—442. Boulder,
CO: Westview Press.

—,—,—,etal (1984) Hyperactives as young adults:
initial predictors of adult outcome. Journal of the
American Academy of Child Psychiatry, 23, 250-260.

Juel, K. & Helweg-Larsen, K. (1999) The Danish
registers of causes of death. Danish Medical Bulletin, 46,
354-357.

Loney, )., Whaley-Klahn, M. A, Kosier,T., et al (1983)
Hyperactive boys and their brothers at 2I: predictors of
aggressive and antisocial outcomes. In Prospective Studies
of Crime and Delinquency (eds K.T.Van Dusen & S. A.
Mednick), pp. 181. Boston, MA: Kluwer-Nijhoff.

Mannuzza, S. & Gittelman, R. (1984) The adolescent
outcome of hyperactive girls. Psychiatry Research, 13,
19-29.

— & Klein, R. G. (2000) Long-term prognosis in
attention-deficit/hyperactivity disorder. Child and
Adolescent Psychiatric Clinics of North America, 9,
711-726.

—,—,Bessler, A,, et al (1993) Adult outcome of
hyperactive boys. Educational achievement,
occupational rank, and psychiatric status. Archives of
General Psychiatry, 50, 565-576.

PREDICTORS OF ADULT PSYCHIATRIC OUTCOME OF ADHD

CLINICAL IMPLICATIONS

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

m Comorbid conduct problems were, independent of gender, associated with a

higher risk.

m Although girls with ADHD compared with boys with ADHD seldom have conduct
problems, such comorbidity is important for the prognosis.

LIMITATIONS

B As all probands were referred cases and were all treated with stimulants, the
results may not be generalisable to all children with ADHD.

B The specific characteristics of the cases in childhood were reassessed from case

records, based upon secondary data but an interrater-reliability study was
performed showing good quality of these data.

m The study aims to evaluate the long-term outcome of girls with ADHD but is

limited by only having included 25 girls.
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