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Abstract

Background Children with intellectual and devel-
opmental disabilities are at heightened risk for
mental disorders, and disruptive behaviour disor-
ders appear to be the most prevalent. The current
study is a longitudinal examination of attention-
deficit/hyperactivity disorder (ADHD) among chil-
dren with and without intellectual disability (ID)
across ages § to 8.

Method We assessed 228 s-year-old children, 87
with ID and 141 with typical development (TD),
for clinical diagnoses using a structured interview.
These interviews were conducted with mothers
annually from child age § to 8.

Results  Attention-deficit/hyperactivity disorder was
over 3 times as prevalent in the ID group as in the
TD group across ages 5, 6, 7 and 8. The diagnosis
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of ADHD tended to emerge earlier and was more
stable in the ID group; however, the total number
and relative frequency of ADHD symptoms
endorsed appeared to be similar within the two
groups across time. With respect to the develop-
mental course, the trajectories of ADHD inattentive
and hyperactive/impulsive symptoms over time were
similar in the two groups.

Discussion  Children with ID appear to be at
heightened risk for ADHD and they may experi-
ence a longer and more persistent course of the dis-
order. These findings highlight the need for making
interventions available for early treatment of this
condition in children with ID.

Keywords attention-deficit/hyperactivity disorder,
behaviour problems, children, intellectual disability,
longitudinal studies

Introduction

Children and adolescents with intellectual disability
(ID) are at high risk for mental disorders. Epidemio-
logical studies of youth with ID have reported clini-
cally significant emotional and behaviour problems
and/or diagnosable mental disorders in one-third to
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a half of cases (Dekker & Koot 2003; Emerson 2003;
Emerson & Einfeld 2010). When studies included a
comparison group with typical cognitive develop-
ment, about 2.5 to over 4 times as many children
with ID had serious behaviour/emotional problems
as those with typical development (TD) (Dekker

et al. 2002; de Ruiter et al. 2008; Emerson et al.
2010). Studies that report specific symptoms or diag-
noses generally find that disruptive behaviour disor-
ders are among the most prevalent co-occurring
disorders among children with ID (Dekker & Koot
2003; Emerson 2003; Voigt et al. 2006).

Studies have indicated that children with ID are
at heightened risk for attention-deficit/hyperactivity
disorder (ADHD). However, what is still unclear
is whether the ADHD diagnosis has the same
meaning in the presence of ID as it does for typi-
cally developing children. Is ADHD a valid diagno-
sis for children with ID? Some have argued that the
apparent risk for ADHD in children with ID is
simply due to their developmental delay, citing
research showing that ADHD symptoms (e.g.
inattentiveness, overactive/impulsive behaviour) are
characteristic of individuals with low cognitive
functioning (Reiss & Valenti-Hein 1994; Tonge er al.
1996; Gjaerum & Bjornerem 2003). However, other
studies provide support for ADHD as a valid psy-
chiatric diagnosis for children with ID. Handen
et al. (1998) examined a sample of children with ID
with and without elevated levels of ADHD symp-
toms and found differences in terms of activity level
and attention difficulties, even after controlling for
intellectual functioning (Handen er al. 1998). Fee
et al. (1994) found no significant differences
between children with ID and ADHD and children
with ADHD alone in terms of their psychological
characteristics. In our own lab, we found that the
ADHD diagnosis appeared to be reached in the
same way in children with or without developmen-
tal delay (Baker ez al. 2010). The current study
expands on these studies investigating the validity
of ADHD as a diagnosis for children with ID by
comparing the developmental course of ADHD in
typically developing children and children with ID.

We previously reported findings pertaining to
mental disorders at age § from a longitudinal
sample of children with ID or TD (Baker er al.
2010). Every disorder assessed was more prevalent
in the ID group than in the TD group, but the per

cent of children meeting criteria for ADHD most
highly differentiated the two groups (risk ratio 3.21
to 1). The present report extends the analyses of
Baker ez al.’s (2010) sample across early and middle
childhood (ages 5 to 8) focusing on ADHD. Beyond
examining ID versus TD differences in diagnostic
rates, three key developmental questions are
addressed regarding the age of onset of ADHD
diagnosis, stability of diagnosis and developmental
course of ADHD symptoms between these two
groups. We reason that children with ID are at
increased risk for ADHD in part due to impair-
ments in cognitive functioning, specifically deficits
in working memory and executive functioning (e.g.
inhibitory control, set shifting, planning) (Alloway
2010; Schuchardt ez al. 2010). Given this increased
risk, we expected that children with ID will have an
earlier age of onset of ADHD, a more stable
diagnosis and perhaps higher levels of ADHD
symptoms over time.

The ADHD diagnostic criteria in Diagnostic and
Statistical Manual of Mental Disorders IV: Text
Revision (DSM-IV-TR) (American Psychiatric
Association 2000) require that symptoms be present
and cause impairment before age 7. This age of
onset criterion has been criticised, with opponents
citing studies showing that children who met the
symptom count and impairment criteria for ADHD
but did not meet the age of onset criteria did not
differ from, or in some cases had worse outcomes
than, children who met full criteria for ADHD
(Applegate et al. 1997; Waschbusch et al. 2007).
Furthermore, the age of onset for ADHD may
differ by subtype. The limited research in this area
suggests that the inattentive subtype of ADHD has
a significantly older age of onset than the
hyperactive/impulsive subtype (Applegate er al.
1997; Waschbusch ez al. 2007). No study, to our
knowledge, has examined the age of onset of
ADHD among children with ID.

With regard to the stability of ADHD diagnosis
across development, diagnostic retention studies
have produced varied estimates. A meta-analysis by
Hill & Schoener (1996) found that the rates of
ADHD decreased by 50% every 5 years starting at
age 9, providing support that ADHD is a childhood
disorder and prevalence decreases across develop-
ment. However, other studies find that a substantial
percentage of children who meet criteria for ADHD
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continue to meet criteria many years later (80%
diagnostic retention rate at 12-year follow-up
reported in Claude & Firestone 1995). Some studies
find lower diagnostic retention rates (e.g. 40% in
Biederman er al. 2000) but note that the majority of
people diagnosed with ADHD as children continue
to report sub-threshold symptoms and significant
functional impairment into young adulthood (90%
in Biederman er al. 2000). It is likely that differences
in diagnostic retention rates across studies are par-
tially explained by age of assessment, length of
follow-up period, assessment method (e.g. self-
report vs. diagnostic interview) and sampling (e.g.
clinic samples vs. community samples) (Willoughby
2003). We are not aware of studies that have
examined the stability of ADHD diagnoses in
children with ID.

Like age of onset, the developmental course of
ADHD symptoms in children with TD appears to
vary by subtype. Hyperactivity and overactivity are
generally more pronounced in pre-school and these
symptoms tend to decline with time, whereas
problems with inattention tend to emerge later in
development and become more pronounced with
age (Applegate er al. 1997; von Stauffenberg &
Campbell 2007). No study, to our knowledge, has
examined ADHD symptom trajectories among
children with ID or evaluated whether the develop-
mental course of ADHD is similar among children
with and without ID.

The present study, then, followed children with
ID or TD from ages 5 through 8 years and
addressed four primary questions. First, does the
presentation of ADHD (i.e. prevalence, sex differ-
ence, co-morbidity and symptom endorsement)
differ between the two status groups? Second, does
the age of onset of ADHD (i.e. year of first meeting
diagnostic criteria) differ between the two status
groups? Third, what is the stability of ADHD diag-
nosis in the two status groups? Fourth, what are the
trajectories of inattentive and hyperactive/impulsive
symptom across early and middle childhood and do
they differ between the two status groups?

Method
Participants

Participants were 228 families in a longitudinal
study of young children, with samples drawn from

Southern California (78%) and Central Pennsylva-
nia (22%). This Collaborative Family Study has
been based at three universities: University of
California, Los Angeles; University of California,
Riverside; The Pennsylvania State University (Baker
et al. 2003). The present sample was comprised of
all families for whom data were available on the
primary measures at child age 5 years.

Families of children with developmental delays at
age 3 years were recruited primarily through agen-
cies that provide and purchase diagnostic and inter-
vention services for persons with intellectual and
developmental disabilities. In California, practically
all families with young children with ID register for
services with one of a network of regional centres.
Children who had an autism diagnosis at the initial
evaluation were excluded from the longitudinal
study. Families of children with typical development
were recruited primarily through local pre-schools
and day care programmes. Further selection criteria
were that the children score in the range of normal
cognitive development and not have been born pre-
maturely or have any developmental disability. In
recruiting participants, school and agency personnel
mailed brochures describing the study to families
who met selection criteria and interested parents
contacted the research centre.

Based on the Stanford-Binet IV (Thorndike ez al.
1986) at age 5 years, children were classified as ID
(IQ = 70 or lower, n = 76), or borderline intellectual
functioning (BIF; IQ = 71-84, n = 11), if their scores
on the Vineland Adaptive Behavior Scales were also
below 85 (Sparrow et al. 1984). Children were clas-
sified as typically developing if their IQ was 85 or
higher (n = 141).

Table 1 shows demographic characteristics. In the
combined sample, there were more boys (58.4%)
than girls. Child race/ethnicity was 60.4% White
non-Hispanic, 15.9% Hispanic, 7.9% African
American, 2.6% Asian American and 13.2% classi-
fied by parents as ‘other’. Recruitment had initially
focused on intact families, so 80.6% of participants
were married (defined here as legally married or
living together at least 6 months). The average
socio-economic status was moderately high; 56.4%
of families had an annual income above $50 0oo
and the average years of schooling was 3 years of
college for mothers and fathers. There were no sig-
nificant differences between status groups in child
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Table | Demographic characteristics for child, mother and family at age 5 (n = 228)

Intellectual Typically
disability Borderline developing
(n=63) (n=24) (n=141) x2orF
Child
Gender (% boys) 57.1 79.2 56.7 =443
Race/ethnicity (% White non-Hispanic) 61.3 54.2 61.0 x> =043
Health (SD)t 3.10 (0.69) 3.21 (0.59) 3.56 (0.55)° F=14.26%*
Stanford-Binet IQ 51.8 (11.3) 76.7 (4.0)° 103.5 (11.4) F=504.32%+
Mother and family
Marital status (% married) 79.0 66.7 83.7 2 =3.94
Mother’s race/ethnicity (% White non-Hispanic) 59.7 54.2 67.4 1*=2.20
Mother’s education (mean grade in school) (SD) 14.4 (2.0)* 14.5 (2.5)® 15.5 (2.4)° F=5.83%
Mothers’ mean age in years (SD) 35.0 (6.6) 35.5 (6.4) 36.1 (5.8) F=0.73
Mothers’ health (SD)* 2.8 (0.8)° 3.2 (0.8)® 32 (0.7)° F=4.15%
Family annual income (% >$50 000) 46.8 50.0 61.7 x> =435

*P < 0.05, ¥ P< o0.01, ¥ P< 0.00I.
T Health items rated (1) poor, (2) fair, (3) good, (4) excellent.

Means sharing the same superscript are not significantly different from each other (Tukey’s honestly significant difference, P < 0.05).

gender or race/ethnicity, or in parents’ age, race/
ethnicity, income, health or marital status. However,
TD children were reported to have better physical
health compared to children with ID and BIF. Fur-
thermore, mothers of children with TD had com-
pleted significantly more years of school and had
better physical health compared to mothers of chil-
dren with ID. Demographic variables that differed
by child status group were covaried in analyses if
they also were significantly related to the dependent
variable.

Procedures

Procedures were approved by the Institutional
Review Boards of the three universities. Children at
age 5 and their mothers came into the child study
centre. After reviewing procedures and obtaining
informed consent, trained research assistants
administered the Stanford-Binet to children while
their mothers completed demographic and diagnos-
tic interviews. The remaining data used in this study
came from diagnostic interviews that were con-
ducted in the family homes, when the children were
6, 7 and 8 years old. At each time point, parents
received an honorarium for their participation.

Teachers also completed a battery of measures at
child ages 6-8 years, and they, too, received an
honorarium.

Measures
Stanford-Binet 1V (Thorndike et al. 1986)

The Stanford-Binet IV, a widely used assessment
instrument with sound psychometric properties, was
administered to assess children’s cognitive abilities.
The Stanford-Binet IV yields an IQ score with a
normative mean = 100 and SD = 15. It is particu-
larly well suited to the evaluation of children with
delays, because the examiner adapts starting points
according to the child’s developmental level.

Vineland Adaptive Behavior Scales
(Sparrow et al. 1984)

Child adaptive behaviour was examined using the
Vineland Adaptive Behavior Scales, a semi-
structured interview assessing the adaptive behav-
iour of individuals with or without disabilities. In
the present study, mothers were informants and
reported on behaviours that their children usually
do. Three sub-scales were used: communication, daily
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living skills and socialisation. These were combined to
form an Adaptive Behaviour Composite score with
an alpha coefficient of 0.93.

Diagnostic Interview Schedule for Children
(Costello et al. 1985)

The Diagnostic Interview Schedule for Children
(DISC), administered to mothers at child ages s, 6,
7 and 8, is a highly structured diagnostic interview
covering current DSM criteria for child psychiatric
disorders. Respondents were asked about the pres-
ence of symptoms that fall under the major diag-
nostic categories. In the present study, we used

an alternative way of administering the DISC
(Edelbrock er al. 1999; Baker er al. 2010). We
selected six modules appropriate for younger chil-
dren: Social Phobia, Separation Anxiety, Major
Depressive Disorder, Dysthymic Disorder,
Attention-Deficit/Hyperactivity Disorder and Oppo-
sitional Defiant Disorder (ODD). The interviewer
began by reading a brief summary of the criteria for
each diagnosis and then asked the mother to select
the first diagnostic area to be covered. Standard
administration of modules was followed. After the
first module, the mother was asked to select the
next diagnostic area. This was continued until there
was no other area the mother considered relevant
and further review of the diagnostic criteria with
the mother confirmed that the child did not have
any problems represented in the remaining
modules. This administration procedure has been
found to take less time, increase reliability, decrease
attenuation (reporting fewer symptoms for disorders
assessed later in the interview and on retest) and be
more interesting for parents than the standard pro-
cedure of administering all areas in a fixed order
(Edelbrock et al. 1999; Jensen ez al. 1999).

Teacher Report Form Ages 6-18 (Achenbach &
Rescorla 2o001)

The Teacher Report Form Ages 6-18 (TRF) is a
teacher report of child behaviour problems. It is
included here to give an indication of ADHD-
related behaviour problems in the school context. It
is used extensively with school-aged children and
each TRF item indicates a child problem. Teachers
completed this measure at ages 6, 7 and 8 through
the mail and for each item the respondent indicated

whether it is ‘not true’ (0), ‘somewhat or sometimes
true’ (1) or ‘very true or often true’ (2), now or
within the past 2 months. The TRF yields a total
problem score, broadband externalising and inter-
nalising scores and seven narrowband scales (of
which attention was used in the present analyses),
as well as six DSM-IV-oriented scales (of which the
ADHD scale was used). The TRF yields z-scores for
the total and broadband scores, with the mean set
at 50 and a standard deviation of 10. Total score
alpha for the present sample was 0.94.

Results
Descriptive analyses

Rates of attention-deficit/hyperactivity disorder in
intellectual disabiliry, borderline and typical
development groups

Rates of ADHD were examined for children who
met criteria for any subtype of ADHD. Subtype
comparisons (inattentive, hyperactive/impulsive and
combined) across groups were not possible because
of small cell sizes. Rates of ADHD were signifi-
cantly higher in the ID and borderline group com-
pared to the TD group at every time point, while
there were no differences in the rates of ADHD
between the ID and borderline groups. These differ-
ences are shown in Table 2 as risk ratios. Because
the ID and borderline groups did not differ on any
demographic variable or on prevalence of ADHD
diagnosis at any age, these two groups were com-
bined in subsequent analyses in order to increase
statistical power. For the remainder of the paper,
the ID group (n = 87) includes the children who
met criteria for ID as well as BIF. Additionally, for
further analyses, we compared children who met
ADHD DISC criteria (ADHD group) with those
children who did not meet criteria for any disrup-
tive behaviour disorder (No-DBD group). This, in
effect, eliminated children meeting criteria for ODD
from the comparison group, in order to have an
entirely non-overlapping comparison group.

A valid diagnosis of ADHD ideally should be
based on the child meeting diagnostic criteria in
two more contexts (American Psychiatric Associa-
tion 2000). While we could not administer the
DISC to teachers, we did obtain the TRF of child
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behaviour problems. To assess whether teachers
were reporting more ADHD-like behaviours in chil-
dren classified by the parent DISC as ADHD, inde-
pendent z-tests were conducted on TRF scores with
each status group (ID, TD) for the ADHD group
children versus No-DBD group children. We exam-
ined Total Behaviour Problems, Externalising

Relative risk
(ID vs. bord)
1.13:1

1.07:1
1.02:1
1.23:1

07
0.00
0.

vs. bord)
20

x* (ID

Behaviour Problems, Attention Problems and the
ADHD scale. Table 3 shows teacher ratings at child
age 6, the first point when school measures were
obtained. For ID group children, teacher TRF
scores were significantly higher for the ADHD
group on all four scales examined; three means
were in the borderline clinical range (60—63) and
the fourth just missed it. For the TD group, the
same magnitude of differences was found, although

0.21

Relative risk
(bord vs.TD)
3.10:1

4.07:1
3.33:1
3.25:1

the r-scores were lower for both groups and the
small number of TD children with ADHD and
teacher measures limited statistical power. All

9.967¢

x? (bord

vs.TD)
16.36%%*
4.94*

10.00%*

comparisons in both status groups (ID and TD)
had medium to large effect sizes according to the
conventions for Cohen’s d (Cohen 1988).

Relative
risk (ID
vs.TD)
3.54:1
4.35:1
3.40:1
401:1

Rates of artention-deficit/hyperactivity disorder by
child sex

x* (ID

vs.TD)
24,427
31.84%¢
17.65%++F
14.36%F*

There were no significant differences in rates of
ADHD diagnosis by child sex at any age. However,
at age 6, the rates of ADHD were marginally higher
in boys than girls in the TD group (3 = 3.56,

P =0.06). Chi-squares ranged from 0.08 to 3.56

in the TD group and from 0.31 to 1.52 in the ID
group.

Overall 2
26.2 |+
35.1 6%k
20.33%*
15.25%#*

Co-morbidiry with attention-deficit/
hyperactivity disorder

(% ADHD)
1.7

12.1
12.0
8

The co-morbidity of ADHD and other mental dis-
orders in this sample was consistently higher in the
ID group. At ages 5, 6, 7 and 8, the per cent of TD
group children who met criteria for ADHD and one
or more additional disorders was 7.1%, 4.2%, 7.7%
and 3.5%. In the ID group, the per cents were 28.6,
23.8, 22.4 and 19.2%. Chi-squared analyses of

Borderline
(% ADHD)
375
47.6
40.0
28.6

co-morbidity in ID versus TD groups were con-

ID
(% ADHD)

ducted at each time point; % ranged from 7.30 to
18.37, all at least P < 0.01. The two disorders that
were most highly co-morbid across times were
ADHD and ODD. Rates of ADHD/ODD co-
morbidity at ages 5, 6, 7 and 8 were 6.4%, 4.2%,

[Ts)
[
oo

<

Table 2 Diagnostic status children classified as ID, borderline intellectual functioning and TD, ages 5-8 years
T

ID, intellectual disability; TD, typical development; ADHD, attention-deficit/hyperactivity disorder.

429
50.9
40.8
353
* P<0.05, ¥ P<o0.01, ¥* P< 0.00I.

Variable

© ©
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< <

<
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Table 3 Continuity of child behaviour across reporters: DISC classifications and teacher report TRF scores at age 6

Intellectually disabled

Typically developing

Teacher TRF scales No DBD ADHD

t-value Cohen’sd No DBD ADHD

t-value Cohen’s d

Total behaviour problems 55.9 (9.0
Externalising behaviour problems 53.7 (7.7)
Attention problems 57.9 (5.5)
ADHD scale 57.6 (5.8)

62.1 (72) 2.56*
59.7 (84) 2.40%
625 (78) 2.16*
630 (83) 222*

0.75 452 (8.7) 535 (.1) 262% .17
0.75 468 (69) 532 (58) 251* 10l
0.69 517 (3.7) 552 (50) 238  0.80
0.75 524 (44) 555 (54) 1797 0.3

t P<o.10,* P<0.05, ** P< 0.01, ¥* P< 0.00I.

DISC, Diagnostic Interview Schedule for Children; TRF, Teacher Report Form; DBD, disruptive behaviour disorder; ADHD, attention-

deficit/hyperactivity disorder.

6.8% and 3.5% in the TD group and 28.6%, 23.8%,
22.4% and 17.8% in the ID group (¥ ranged from
8.55 to 20.09, all at least P < 0.01).

Symptom endorsement

Symptom presentation for ADHD was similar
among children with TD and ID across time. Baker
et al. (2010) found that, among children who met
criteria for ADHD at age s, the two groups did not
differ significantly in the number of inattentive,
hyperactive/impulsive or total ADHD symptoms
endorsed. The present analyses showed this finding
to be consistent at ages 6, 7 and 8; at no time point
did the ID and TD groups differ significantly in
number of symptoms endorsed. Further replicating
the analysis conducted in Baker ez al. (2010), we
then examined if the specific ADHD symptoms
were endorsed at the same relative frequency in the
TD and ID groups. We ranked the symptoms in
each status group by the per cent of respondents
who endorsed them. A Spearman’s rank correlation
coefficient on the endorsement frequency between
items for the two samples was moderately high

at age 5 (p=0.64, P < 0.001), age 6 (p =0.58,

P < 0.05), age 7 (p =0.51, P<0.05) and age 8

(p = 0.44, P=0.07), indicating that symptoms were
endorsed at similar relative frequencies within the
two samples across time. There was one symptom
that was endorsed differentially. Mothers of ID
sample children who met criteria for ADHD more
frequently endorsed that their child ‘often has
trouble keeping his/her mind on what he/she is
doing for more than a short period of time’, com-

mID
8TD

Percentage

Age (Years)

Figure | Age first meeting Diagnostic Interview Schedule for
Children diagnostic criteria for attention-deficit/hyperactivity
disorder among children with intellectual disability (ID) or typical
development (TD). tP < o.10.

pared to mothers of TD children at each time point
(ages 5 and 8 P< 0.05, ages 6 and 7 P < 0.10).

Age of onset

Of the children who met criteria for ADHD at any
time from age 5 to 8, the majority did so at age §
(63.1%). In the ID group, 70.6% of the children
had their first diagnosis at age 5 compared to 51.5%
in the TD group (¥* = 3.13, P=0.08, OR = 2.26,

CI = 0.91-5.61). Figure 1 shows the per cent of chil-
dren in each group who received their first ADHD
diagnosis at age §, 6, 7 and 8.

Stability of diagnosis

Stability of ADHD diagnosis was evaluated by cre-
ating three stability groups. The ‘early onset/stable’
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60-
50-
40-

307 mID

20 OTD

Percentage

10+

oA oIz z
Early Onset/Stable Early Late Onset

Onset/Diminished

Figure 2 Stability of attention-deficit/hyperactivity disorder
diagnosis among children with intellectual disability (ID) or typical
development (TD). +P < o.10, *P < 0.05.

group included children who met criteria for
ADHD at three out of four or at all four time
points (z = 32). The ‘early onset/diminished’ group
consisted of children who met criteria for ADHD at
age § and/or 6, but did not meet criteria for ADHD
at age 7 or 8 (n = 26). Finally, the ‘late onset’ group
consisted of children who first met criteria for
ADHD at age 7 or 8 (n =12). Of the children who
met criteria for ADHD, children in the ID group
were significantly more likely to be in the ‘early
onset/stable’ group compared to the TD children
(ID=58.5%, TD = 27.6%, x> = 6.56, P < 0.05,

OR = 3.71, CI = 1.33-10.32). Additionally, there

was a trend suggesting that children in the TD
group were more likely to be in the ‘late onset’
group compared to children with ID (ID = 9.8%,
TD = 27.6%, %> = 3.80, P=0.05, OR = 0.28,

CI =0.08-1.06). Figure 2 shows the per cent of
children in each group.

Attention-deficit/hyperactivity disorder
subtype trajectories

To examine the trajectories of inattention and
hyperactive/impulsive symptoms over time, multi-
level growth model analyses were conducted using
hierarchical linear modelling (Raudenbush & Bryk
2002). All children who were administered the
ADHD module of the DISC were included in these
analyses (in contrast to just those meeting ADHD
criteria in our previous analyses). To assess signifi-
cant change over time, we examined unconditional
growth models including only an intercept (repre-
senting the dependent variable at Time 1) and slope
(representing the linear rate of change of the depen-
dent variable across ages 5—8). The variable used to

represent time ranged from o to 3, because there
were four yearly time points, from child age 5
through age 8 years; child age 5 was set = 0. Table 4
shows results of the unconditional growth models.
Child inattention symptoms yielded a significant
intercept and a non-significant slope parameter,
indicating that the initial level of ADHD inattentive
symptoms in the combined sample was significantly
different from zero (intercept) and that there was
not a significant increase or decrease in these symp-
toms over time (slope). Hyperactive/impulsive
symptoms showed significant intercept and negative
slope parameters, meaning that the initial level of
ADHD hyperactive/impulsive symptoms in the
combined sample was significantly different from
zero (intercept) and the levels of hyperactive/
impulsive symptoms decreased significantly from
age 5 to 8 (slope).

Conditional growth models were run to test
whether the trajectories were different in the two
status groups (TD and ID). Table 4 and Fig. 3
show the results of these models. The conditional
models differed from the unconditional model in
that the conditional models included status group
as a predictor of the dependent variable intercept
and slope. The conditional models also included
relevant demographic covariates. Variables that had
a significant relationship (P < 0.05) with the inde-
pendent variable (child intellectual status) and the
dependent variable (inattention or hyperactive/
impulsive symptom count) were included as covari-
ates in these analyses. For both models, child
developmental status (TD vs. ID) was specified so
that the TD group was set to I and the ID group to
0. Similar to the unconditional models, there was
no significant change in inattentive symptoms over
time (slope was non-significant); however, there
was a significant decrease in hyperactive/impulsive
symptoms from age § to 8 (g0 =—0.23, > < 0.05).
In both the inattention symptoms and the
hyperactive/impulsive symptom models, child devel-
opmental status did not predict the slope, suggest-
ing that changes over time, or lack thereof, were
similar in the TD and ID groups.

Discussion

To our knowledge, the present study is the first lon-
gitudinal investigation of ADHD among children
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Table 4 Results of multilevel models

ADHD ADHD
inattention hyperactive/impulsive
Variable symptoms symptoms
Unconditional growth models
Intercept parameter (goo) 3.84%% 3.93%xx
Slope parameter (gio) 0.11 —0.22%*
Intercept variance component (do) 4.90%%* 4.94%5%
Slope variance component (d;) 0.07 0.05
Conditional growth models
Intercept parameter (goo) 4.60%FF 4.39%FF
By status(go) —1.62%F —0.95*
By mother education (gp,) -0.15 —0.19%
By child health (go3) -0.78* -0.12
Slope parameter (go) 0.09 —0.23*
By status (gi) 0.10 0.02
By mother education (g),) 0.13%* 0.03
By child health (g;3) 0.07 —-0.02

T P<o.10, % P< 0.05, ¥ P < 0.01, ¥* P < 0.001.
ADHD, attention-deficit/hyperactivity disorder.

with ID. We examined the presentation, age of
onset, diagnostic stability and developmental course
of ADHD across early to middle childhood among
children with ID or TD. The first question asked
about the presentation across the 4 years in these
two groups. Results indicated a high continuity in
the presentation of ADHD across time, with chil-
dren in the ID group exhibiting consistently higher
rates of ADHD (over 3 times as high) from age 5 to
8 as those in the TD group.

We also conducted descriptive analyses examining
ID/TD differences in ADHD by child sex and
co-morbidity across time. Consistent with findings
at age § (Baker ez al. 2010), no differences in rates
of ADHD between boys and girls emerged from
ages 6 to 8 in either sample. These gender findings
are notably different from most studies with TD
samples, where rates of disruptive behaviour disor-
ders are usually higher among boys than girls.
ADHD, for example, is reported in the DSM-IV to
have a 4:1 boy to girl ratio (American Psychiatric
Association 2000). However, our gender finding
is consistent with several studies of behaviour
problems/mental disorder in children with ID
(Hastings et al. 2005; de Ruiter ez al. 2008).

The rates of co-morbid disorders with ADHD
were high, more so for children with ID. ODD was
the most common co-occurring disorder in both

groups. This is consistent with our previous findings
(Baker et al. 2010) as well as past research on TD
children (Jensen ez al. 2001).

We also examined whether the ADHD diagnosis
appeared to be reached in the same way in children
with or without ID. Similar to our findings at age §
(Baker et al. 2010), the total number of ADHD
symptoms endorsed did not differ between children
meeting ADHD criteria in the ID and TD groups
at any later time point and the individual symptoms
were endorsed at similar frequencies in the two
groups across development. However, there was an
indication that difficulty with sustained attention
may be particularly problematic for children with
ID. This is consistent with research investigating
neuropsychological functioning among people
with ID as well as studies of ADHD, where deficits
in attentional processes and working memory
have been demonstrated (Pearson ez al. 1996;
Barkley 1997). This suggests that individuals with
both ID and ADHD may face a kind of double
jeopardy. The shared symptom of poor sustained
attention in ID and ADHD raises the question
of whether a diagnosis of ADHD in this case is
simply reflecting ID attributes. While this may be
so to a small degree, most of the other defining
characteristics of ADHD are not part of the typical
picture of ID.
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Figure 3 Trajectories of attention-deficit/hyperactivity disorder
(ADHD) inattentive and hyperactive/impulsive symptoms among
children with intellectual disability (ID) or typical development
(TD).

The second question asked about the age of
onset of ADHD. We found that the majority of the
combined sample who would meet ADHD criteria
sometime during the age 5-8 period did so by age
5, and this was more likely in the ID group. One
explanation for the earlier onset of ADHD among
children in the ID group is that these children
exhibit more behaviour problems early in develop-
ment (Baker ez al. 2002), which heightens their risk
for a later disruptive behaviour disorder diagnosis.
Previous analyses with the current sample showed
high continuity between externalising behaviour
problems at child age 3 and meeting diagnostic
criteria for ADHD at age 5 (Baker ez al. 2010).
Another explanation for the earlier evidence of
ADHD in the ID group is that because parents,
teachers and other service providers scrutinise these

children more carefully (often via completion of
assessment measures) than they do children who
are typically developing, there may be increased rec-
ognition of symptoms.

The third question asked about the stability of
the ADHD diagnosis among children with ID and
TD. Results indicated that the diagnosis of ADHD
is more stable across this period of childhood
among children in the ID group than in the TD
group. Environmental variables, particularly family
variables, may help to explain this finding. Parent-
ing difficulties as well as poor parental psychological
health (e.g. depression, stress) have been linked
to higher levels of ADHD symptomotology and
conduct problems across development (Johnston &
Mash 2001). Our previous work suggests that early
parenting stress may be a particularly relevant risk
factor for the development of ADHD symptoms
among both groups of children (Baker ez al. 2010).
Therefore, among families of children with ADHD
and ID, it may be that increased levels of parental
stress and child behaviour problems are maintaining
ADHD symptoms.

The final question examined the trajectory of
ADHD subtype scores from age 5 to 8 in the two
groups of children. We found similar patterns of
symptom trajectories. Children in the ID group
had higher levels of both inattentive and
hyperactive/impulsive symptoms across time, but
we observed similar changes in symptoms over
time. In both groups, hyperactive/impulsive symp-
toms decreased significantly from age § to 8, while
inattentive symptoms remained fairly stable. The
decrease in hyperactive/impulsive symptoms is
consistent with de Ruiter ez al.’s (2008) finding
of decreased externalising symptoms across
childhood.

A primary question when investigating the preva-
lence and picture of mental disorders in youth with
ID is whether a given disorder (e.g. ADHD) is the
same disorder in an ID versus TD population.
Although some researchers have questioned the
diagnostic validity of ADHD for children with ID,
our results show a similar symptom picture and
developmental course of ADHD symptoms for
young children with and without ID, which is con-
sistent with the position that ADHD is the same
disorder regardless of disability status. The lack of
sex differences, however, is at odds with the usual
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finding for TD children and certainly requires more
study.

It is useful to consider the results of this study
within the context of methodological challenges and
opportunities. The relatively small cell sizes limited
our capacity to investigate the longitudinal ques-
tions by ADHD subtypes. This is an important
direction for future research, given that previous
studies with TD children have found differences in
age of onset and stability of diagnosis by subtype
(Applegate et al. 1997; Willoughby 2003; Wasch-
busch et al. 2007; Todd ez al. 2008). The diagnostic
interview was only administered to mothers. Mul-
tiple informants are called for in the DSM, but
rarely employed in studies. We added a teacher
measure of behaviour problems to increase the
validity of the diagnoses, but future studies could
include actual diagnostic measures from other
sources. In order to understand the validity of the
ADHD diagnosis for children with ID better, future
studies also might address aetiological correlates
and associated outcomes. Finally, future research
must extend such analyses into later childhood and
adolescence in order to get a complete picture of
the development of ADHD among children with
and without ID. Regardless, the present findings are
concerning given the widespread impairment asso-
ciated with ADHD as well as the high cost of this
disorder to society (Jensen et al. 2005).

The present findings indicate that children with
ID are at heightened risk for the development of
ADHD and that they are more likely to have an
earlier onset and more persistent course of the dis-
order. These findings have strong implications for
intervention. Research examining the treatment
of ADHD among children with ID is limited;
however, the existing literature suggests that empiri-
cally supported treatments for typically developing
children with ADHD, specifically stimulant medica-
tion and behavioural modification interventions,
may also be effective in treating
children with ID. Moreover, this research indicates
that the combined use of stimulant medication and
behavioural interventions can be beneficial for
children with ID (Johnson ez al. 1995; Handen
et al. 1996). Given the high prevalence of ADHD
among children with ID, it is critical that future
research continues to examine interventions for
this population.
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