
Functional Status in Children With ADHD at Age 6–8:
A Controlled Community Study

WHAT’S KNOWN ON THIS SUBJECT: Children who have attention-
deficit/hyperactivity disorder (ADHD) attending clinical services have
poorer outcomes in adolescence on a range of measures. However, it
is unknown how early in development these impairments appear,
particularly for community-ascertained samples.

WHAT THIS STUDY ADDS: At age 6 to 8 years, children in the
community with ADHD have significantly poorer mental health,
academic performance and social function compared with control
children. Children who have impairing ADHD symptoms should be
referred early for assessment and intervention.

abstract
OBJECTIVES: To examine the functional status (mental health, academic
performance, peer problems) of a community-based sample of children
who have attention-deficit/hyperactivity disorder (ADHD) and non-ADHD
controls, and to investigate gender and subtype differences.

METHODS: Children aged 6 to 8 years were recruited through 43 Mel-
bourne schools, using a 2-stage screening (parent and teacher Conners
3 ADHD index) and case confirmation (Diagnostic Interview Schedule for
Children, Version IV; [DISC-IV]) procedure. Outcome measures were men-
tal health disorders (DISC-IV), academic performance (Wide Range
Achievement Test 4), and peer problems (Strength and Difficulties Ques-
tionnaire). Unadjusted and adjusted linear and logistic regression were
used to compare ADHD and non-ADHD controls.

RESULTS: A total of 179 children who have ADHD and 212 non-ADHD
controls were recruited. Compared with controls, children who had
ADHD had higher odds of externalizing (odds ratio [OR], 11.0; 95%
confidence interval [CI], 5.6–21.6; P , .001) and internalizing (OR, 2.9;
95% CI, 1.2–7.2; P = .02) disorders; poorer reading (effect size, 20.66)
and mathematics (effect size,20.69) performance; and more peer prob-
lems (P , .001). Boys and girls who had ADHD were equally impaired.
Only 17% of children in our ADHD group had been previously diagnosed.
Previous diagnosis was higher in the Combined group and for boys.

CONCLUSIONS: In their second year of school, children who had ADHD
performed worse than controls across all functional domains, yet only
a minority had been formally diagnosed with ADHD. Findings highlight
the need for earlier diagnosis and intervention. Pediatrics 2014;134:
e992–e1000
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Attention-deficit/hyperactivity disorder
(ADHD) is associated with social difficul-
ties,1 academic underachievement,2 and
mental health comorbidities.3,4 Current
evidence regarding functional impair-
ments in children who have ADHD is
predominantly drawn from clinical sam-
ples, with a resulting over-representation
of boys and children who have more
severe ADHD,5 and exclusion of thosewho
have the Inattentive subtype.6 Population-
based studies are scarce, and have often
used designs with limited capacity to
describe the typical functional status (eg,
ADHD diagnosis not confirmed,7 wide age
range at recruitment).8 We address these
gaps using baseline data from a commu-
nity cohort study of children aged 6 to 8
years, whowere screened and confirmed
as meeting Diagnostic and Statistical
Manual of Mental Disorders, 4th edition
(DSM-IV) criteria for ADHD, compared
with children confirmed to not have
ADHD.

Little is known about when functional
deficits emerge for children who have
ADHD, or which patient subgroups and
characteristics carry the highest risk
for impairments. There is some evi-
dence that children who have ADHD are
at risk forpoorer functioning fromearly
life. Children who have ADHD exhibit
more behavioral and social problems
than controls at preschool age,9 and
poorer language and cognitive perfor-
mance compared with controls in early
elementary school.10 Some impairments
become more marked as the skill defi-
cits that accompany ADHD are exposed
by increasingly complex environmental
demands. For example, older children
who have ADHD have more social prob-
lems than younger children who have
ADHD.11

Several studies have examined rela-
tionships between ADHD symptoms and
functional status in community sam-
ples. Rodriguez et al reported a signifi-
cant negativeassociationbetweenADHD
symptomsandacademic skills in a large

population sample (n = 13 087; age
range, 7–12 years).12 Merrell and Tymms
found an inverse relationship between
teacher ratings of ADHD symptoms and
academic achievement in a large (n =
4148) representative English sample.13

ADHD symptoms were associated with
peer dislike in a Swedish study of 12-
year-old schoolchildren (n = 635).14

Limitations of these studies included not
confirming ADHD diagnosis nor ascer-
taining comorbidities or recruiting con-
trols for comparison.

Much ADHD research has excluded chil-
dren who have the Inattentive subtype.
Although children who have the Com-
bined and Inattentive subtypes of ADHD
demonstratesimilarneuropsychological
deficits,15 the Inattentive subtype tends
to be diagnosed later, includemore girls,
and have more learning disabilities.16

Weiss et al found that children who have
Inattentive ADHD had less functional
impairment than those who have the
Combined subtype, although their aca-
demic achievement was relatively poor
and they had more internalizing co-
morbidities.16 Others have found that the
Combined subtype carries a higher risk
for both externalizing and internalizing
problems.17 Studies of gender differ-
ences in the functional status of children
who have ADHD have also produced
mixed results. Clinical samples of girls
who have ADHD are reported to be
similarly impaired compared with boys,
but girls who have ADHD from non-
referred samples have been found to
have relatively less inattention, inter-
nalizing behavior, and peer aggression
than boys.18

The Children’s Attention Project,19 a lon-
gitudinal community-based cohort study
of children who have ADHD and controls,
was designed to address these limi-
tations. In this article we report baseline
data on the functional status of re-
cruited children aged 6 to 8 years who
underwent comprehensive phenotyping.
We aimed to:

1. Compare comorbid internalizing dis-
orders, externalizing disorders, aca-
demic performance, and peer
problems between children who
have ADHD and non-ADHD controls.

2. Compare the same outcomes across
ADHD subtypes (Combined, Inatten-
tive, and Hyperactive/Impulsive) and
between boys and girls.

Wehypothesized that childrenwhohave
ADHD would have poorer functioning
across all domains.

METHODS:

Setting

Baseline data were collected across 2
consecutive years (2011–2012). Study
approval was granted by the Human
Research Ethics Committees of the Royal
Children’s Hospital, Melbourne (#31056),
and the Victorian Department of Educa-
tion and Early Childhood Development
(#2011_001095). Our study methodology
has been previously described.19

Study Design and Recruitment

Participants were recruited from 43
government elementary schools in met-
ropolitan Melbourne, Australia. Schools
were recruited via the Victorian gov-
ernment Department of Education re-
gions selected for representation of
diverse socioeconomic communities.
Participants were recruited via a 2-stage
screening and case-confirmation pro-
cedure.

Stage 1: Screening for ADHD. The Con-
ners 3 ADHD Index20 was distributed
to the parents of all second grade
children (age 6–8 years) in partici-
pating schools. This grade was cho-
sen as it is a developmental stage at
which children who have ADHD often
begin to manifest functional impair-
ments. Earlier sampling would result
in missed cases, and later sampling
would reduce opportunities to cap-
ture early influences on developmen-
tal trajectories. On receipt of parental
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consent, the child’s teacher completed
the same measure.20

Boys scoring $75th percentile and
girls scoring $80th percentile on the
ADHD Index on both parent and teacher
report (based on age and gender), as
well as any child reported by the par-
ent as having an ADHD diagnosis, were
defined as screening positive for ADHD.
A higher cut-point was used for girls, as
our pilot data showed that this resulted
in better correspondence with diag-
nostic confirmation.

Children were defined as screening
negative for ADHD if their score on the
ADHD Index was,75th percentile (boys)
or,80th percentile (girls) by both par-
ent and teacher report and there was no
parent-reported diagnosis of ADHD.

Stage 2: Diagnostic confirmation and
baseline data collection. Each posi-
tive screen was randomly matched
on gender and school to a negative
screen. Parents of children screening
positive and the matched negative
screens were invited to participate
in the longitudinal study, which at
baseline includes diagnostic inter-
views with parents, direct child as-
sessments, and detailed parent and
teacher surveys. Assessments were
administered by trained research
assistants with at least a 4-year de-
gree in psychology, blinded to child
screening status.

Exclusion Criteria

Children who had intellectual disability,
severe medical conditions, genetic dis-
orders, moderate-severe sensory impair-
ment, and neurologic problems were
excluded, as were children whose
parents had insufficient English to com-
plete the interviews or questionnaires.

Measures

ADHD case confirmation and mental
health comorbidities were assessed
using the National Institute of Mental
Health’s DISC-IV21 conducted face-to-face

with parents. Children were classified as
having an internalizing disorder if they
met criteria for separation anxiety dis-
order, social phobia, generalized anxiety
disorder, post-traumatic stress disorder,
obsessive-compulsive disorder, hypo-
mania, or manic episode, and an ex-
ternalizing disorder if they met criteria
for oppositional defiant disorder or
conduct disorder. We adapted the
method of Copeland22 to derive a proxy
for DSM-V Disruptive Mood Dysregulation
Disorder (DMDD) using items from
the DISC-IV. To be classified as having
DMDD, children needed to have temper
tantrums occurring most days and to
be often “grouchy or irritable and often
in a bad mood” (Criteria A–D). Symp-
toms needed to be present for at least
12 months (Criterion E), and to be
present at school, assessed using the
“often loses temper” question from the
teacher Strengths and Difficulties Ques-
tionnaire (see below; Criterion F).

Academic achievement was assessed
using the word reading and math com-
putation subtests of the Wide Range
Achievement Test 4.23 Word reading
measures letter and word decoding
through letter identification and word
recognition, whereasmath computation
measures the ability to perform basic
mathematical computations through
counting, number identification, oral
problem-solving, and written problem
calculation. Age-based standard scores
were derived for all measures (norma-
tive mean [SD] = 100 [15]).

Social functioning was assessed by
using the 5-item parent- and teacher-
reported peer problems scale of the
Strengths and Difficulties Question-
naire.24 Established clinical range cut-
points were used to analyze these data
categorically.24

Other sample characteristics examined
werepreviousdiagnoses (ADHD,autism
spectrum disorder [ASD]) and medi-
cation use by parent report. Cognitive
levelwasassessedusing the Vocabulary

and Matrix Reasoning subtests (norma-
tivemean [SD] = 50 [10]) of theWechsler
Abbreviated Scale of Intelligence.25

Neighborhood socioeconomic disadvan-
tage was measured by the Socioeco-
nomic Indexes for Areas Disadvantage
Index (SEIFA) for the child’s postcode
of residence (mean [SD] = 1000 [100];
higher scores reflect less disadvan-
tage).26 We also measured primary
carer age, education, single parent sta-
tus, and clinical levels of mental health
problems (Kessler 6; cut-point $13 for
clinical problem).27

Analyses

Sample characteristics were compared
between cases and controls using t tests
for continuous variables and x2 tests for
categorical variables. Linear (for contin-
uous outcomes) or logistic regression
(for binary outcomes) was used to com-
pare the functioning of children who
had ADHD to controls on each outcome
domain, using unadjusted and adjusted
models (Aim 1). A priori confounders
were child gender, parent education level
(did not complete high school, completed
high school, completed university de-
gree), clinical levels of parent mental
health difficulties, and single parent sta-
tus. In addition, internalizing and exter-
nalizing comorbidities were adjusted for
when these were not the outcome exam-
ined. Effect sizes were calculated by
standardizing outcome variables to have
a mean of 0 and an SD of 1.

To quantify functional impairments, we
createdayes/novariable for impairment
in each domain of interest: internalizing
disorder, externalizing disorder, ,25th
percentile on either word reading or
math computation, and clinical range on
either parent- or teacher-reported peer
problems. We used descriptive statistics
and x2 tests to compare the number of
functional impairments (0–4) for chil-
dren who had ADHD and controls.

Linearand logistic regressionwereused
to compare functioning across ADHD
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subtypes and by gender for each out-
come (Aim 2). Predictors of previous
ADHD diagnosis (ADHD subtype, gender)
were examined using logistic regres-
sion. Analyses were completed using
Stata 13.0 software (Stata Corp, College
Station, TX).

RESULTS

Of 5992 eligible children, 3734 (62%) had
complete parent and teacher screening
data (Fig 1). Children who had complete
screening data were from relatively
more advantaged areas (SEIFA) than
those who had missing data. Of those
screening positive, 65% (267/412) were

eligible and consented to participate in
the longitudinal study and 179 met cri-
teria for ADHD. Of the matched negative
screens, 55% (231/412) consented and
212 did not meet criteria for ADHD on
the DISC-IV. Children screening negative
who met criteria for ADHD, along with
children screening positive who did not
meet criteria for ADHD, are being fol-
lowed as a high-risk group. Consenting
positive screens were from relatively
more advantaged areas compared with
non-consenting positive screens (P = .02);
there were no differences in social
advantage for consenting versus non-
consenting negative screens (P = .11).

Sample Characteristics (Table 1)

TheADHDcohort included93Combined,
64 Inattentive, and 22 Hyperactive-
Impulsive subtype children. Children
who had ADHD had lower cognitive
functioning and were more likely to
have parent-reported ASD compared
with controls. Children who had ADHD
weremore likely to live in single-parent
families, and their primary carerswere
less likely to have completed high
school and had higher levels of psy-
chologicaldistress thanprimarycarers
of controls.

Functional Differences Between
Children Who Had ADHD and
Non-ADHD Controls (Table 2)

Children who had ADHD were more
likely to meet criteria for both exter-
nalizing (adjusted OR, 11.0; 95%CI, 5.6 to
21.6; P , .001) and internalizing (ad-
justed OR, 2.9; 95% CI, 1.2 to 7.2; P = .02)
disorders than controls. The most
prevalent comorbid mental health dis-
orders in the ADHD group were oppo-
sitional defiant disorder (54.2%), DMDD
(22%), separation anxiety disorder
(13.4%), and conduct disorder (10.1%).
Children who had ADHD had poorer
standard scores than controls for word
reading (effect size, 20.67) and math
computation (effect size, 20.69). Peer
problems were higher in ADHD than
control children by both parent and
teacher report (effect size, 0.92 and 0.69,
respectively).

Number of Impairments

Children who had ADHD were more
likely than controls to have multiple
impairments (x2 = 169.8; P, .001). The
proportions with 2, 3, or 4 impairments
were 30.2% vs 5.7%, 24.6% vs 0.9%, and
11.7% vs 0%, respectively. Only 11% of
children who had ADHD had no func-
tional impairments, compared with 57%
of non-ADHD controls. Within the ADHD
group, children who had Combined sub-
type were more likely to have multiple

FIGURE 1
Participant flow.
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impairments than those who had In-
attentive subtype (81.7% vs 43.8% with
2 or more impairments), but there
were no differences by gender.

Differences Between Boys and Girls
Who Had ADHD

In adjusted analyses, girls (reference
group) and boys who had ADHD did not
differat the 5% level of significancewith
respect to rates of internalizing (ad-
justed OR, 1.1; 95% CI, 0.5 to 2.4; P = .86)
or externalizing disorders (adjusted
OR, 0.8; 95% CI, 0.3 to 1.7; P = .50).
Similarly, there were no significant
gender differences in word reading
(adjusted mean difference [AMD] 1.2;
95% CI, 24.6 to 7.0; P = .69; effect size,
0.07) or math computation (AMD, 4.0;
95% CI, 20.8 to 8.8; P = .10; effect
size, 0.26). Boys who had ADHD had
more parent-reported peer prob-
lems than girls who had ADHD (AMD,
0.7; 95% CI, 0.03 to 1.4; P = .04; effect
size, 0.36), although there was little
difference by teacher report (AMD,
0.1; 95% CI, 20.16 to 0.8; P = .82; ef-
fect size, 0.04).

Differences by ADHD Subtype
(Table 3)

Children who had Combined subtype
had higher rates of internalizing (OR,
3.2; 95% CI, 1.4 to 7.3) and externalizing
disorders (OR, 3.4; 95% CI, 1.7 to 7.0)
than children who had Inattentive sub-
type, however, these relationships at-
tenuated inadjustedanalyses. Therewas
littledifference inacademicperformance
or social functioning by subtype.

Predictors of Previous Diagnosis

Only 31 (17%) children in the ADHD
grouphadaprevious diagnosis of ADHD
and 23 (13%) were taking medication
for ADHD. Previous diagnosis wasmore
frequent in boys than in girls (22% vs
5%; OR, 5.2; 95% CI, 1.6 to 17.5; P = .007)
and in those who had Combined type
(24%) compared with those with In-
attentive (9%) and Hyperactive-Impulsive
(14%) type (overall P = .05).

DISCUSSION

This community-based study identified
multiple functional impairments in a

cohort of children aged 6 to 8 yearswho
had ADHD. Childrenwho had ADHDwere
found to be performingwell below their
non-ADHD peers on all domains as-
sessed.Theyhadahighburdenofmental
health comorbidities, were performing
markedly worse academically, and had
poorer peer relations.

Rates of identification of mental health
comorbidities may be lower in clinical
practice than in research studies.28 In
contrast to many previous studies that
have described mental health symp-
toms using parent report on ques-
tionnaires, we report robust mental
health comorbidities ascertained by
structured parent interview. Our find-
ings suggest that comorbidities are
identifiable by early primary school
age if symptoms are inquired about
systematically. This is important, as
children who have ADHD and comor-
bidities respond optimally to a combi-
nation of medication and behavioral
interventions.29 Our finding of a high
prevalence of ASD in our ADHD cohort
is consistent with recent literature,30

and is of interest given that DSM-V
now permits the concurrent diag-
noses of ADHD and ASD.31 Consis-
tent with previous research,32 peer
problems were elevated in our ADHD
group,with large effect sizes observed.
Peer problems in children who have
ADHD do not generally respond to
ADHD treatment,33 and require spe-
cific intervention.

Differences in academic performance
between children who had ADHD and
controls in this study were striking,
equating to nearly a full SD for both
literacy and numeracy. DuPaul et al
found that children aged 3 to 5 years
who had ADHD (n = 58) scored ap-
proximately 1 SD lower than con-
trols (n = 36) on pre-academic skills.9

Masetti et al tracked academic achieve-
ment over 8 years in 125 children
who had symptoms of ADHD at age 4
to 6 years.34 They found that children

TABLE 1 Sample Characteristics for Children Who Have ADHD and Non-ADHD Controls

ADHD (n = 179) Control (n = 212)

Child characteristics
Child age in years, mean (SD) 7.3 (0.4) 7.3 (0.4)
Male, n (%) 124 (69.3) 135 (63.7)
Matrix reasoning T score,a mean (SD) 46.0 (9.7) 51.6 (10.3)
Vocabulary T score,a mean (SD) 43.9 (9.4) 49.5 (8.7)
Estimated full scale IQ standard score,a mean (SD) 92.3 (12.2) 101.3 (13.5)
Previous ADHD diagnosis, n (%) 31 (17.3) 0 (0)
ASD diagnosis, n (%) 33 (18.4) 3 (1.4)

ADHD medications, n (%)
Methylphenidate 21 (12.6) 0 (0)
Dexamphetamine 0 (0) 0 (0)
Atomoxetine 0 (0) 0 (0)

Primary caregiver characteristics
Biological mother, n (%) 154 (92.2) 182 (90.1)
Parent age in years, mean (SD) 37.2 (5.8) 38.9 (5.4)
Single parent family, n (%) 42 (25.2) 23 (11.4)

Highest educational level, n (%)
Did not complete high school 62 (37.1) 37 (18.3)
Completed high school 64 (38.3) 70 (34.7)
Completed university degree 41 (24.6) 95 (47.0)

Clinical range on K6,b n (%) 14 (8.4) 2 (1.0)
Family characteristics
SEIFA, mean (SD) 1010.8 (42.8) 1015.0 (45.5)

a Wechsler Abbreviated Scales of Intelligence.
b Kessler 6.
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who had Inattentive subtype had lower
reading, spelling, and mathematics
scores than matched non-referred con-
trols and children who had other sub-
types. By contrast, in our study, subtype
differences in academic performance
were not detected. This may be a func-
tion of the younger age of our sample, as
the inter-subject discrimination of aca-
demic measures becomes more sensi-
tive with age.

The academic performance findings
are likely to have multiple contribut-
ing factors. Firstly, the ADHD sample
had lower estimated IQ scores than

controls. Furthermore, a range of execu-
tive function deficits have been identified
in children who have ADHD, with incon-
sistentfindings across studies. Language
problems are common in children who
have ADHD and are strongly associated
with pooracademic functioning.35 Finally,
learning disorders are known to co-occur
with ADHD in up to 45% of cases.36

These children are doubly disadvan-
taged in relation to learning, as attention
problems identified in kindergarten-age
children have been shown to predict
reading difficulties in later primary
school.37

We did not find significant differences
by ADHD subtype in academic or social
functioning, nor differences in mental
health function by subtype after ad-
justing for confounders. We found,
however, that the overall burden of
impairments was higher in the Com-
bined subtype group, suggesting that
this subgroup has the most difficulties
within theADHDpopulationat this stage
of life.

Boys and girls who had ADHD in our
study had similar rates of mental
health comorbidities, in contrast with
most previous research. Two previous

TABLE 2 Mental Health, Academic, and Social Functioning for Children Who Have ADHD and Non-ADHD Controls

Outcome domain Mean Difference or ORa (95% CI)

ADHD
(n = 179)

Control
(n = 212)

Unadjusted Effect
Size

P
value

Adjustedb Effect
Size

P
value

Mental healthc

Externalizing disorder, n (%) 97 (54.2) 17 (8.0) 14.9 (8.1 to 27.3) — ,.001 11.0 (5.6 to 21.6) — ,.001
Oppositional defiant disorder, n (%) 97 (54.2) 17 (8.0) 14.9 (8.1 to 27.6) — ,.001 11.0 (5.6 to 21.6) — ,.001
Conduct disorder, n (%) 18 (10.1) 0 (0) — — — — — —

Internalizing disorder, n (%) 47 (26.3) 10 (4.7) 7.3 (3.5 to 15.2) — ,.001 2.9 (1.2 to 7.2) — .02
Generalized anxiety, n (%) 12 (6.7) 2 (0.9) 8.5 (1.7 to 41.6) — .008 3.1 (0.4 to 23.6) — .27
Separation anxiety, n (%) 24 (13.4) 5 (2.4) 6.4 (2.4 to 17.2) — ,.001 2.9 (0.9 to 9.3) — .08
Social anxiety, n (%) 14 (7.8) 4 (1.9) 4.4 (1.4 to 13.7) — .01 2.1 (0.5 to 9.6) — .34
Obsessive compulsive

disorder, n (%)
11 (6.2) 2 (1.0) 7.4 (1.5 to 35.2) — .01 1.8 (0.2 to 14.9) — .60

Post-traumatic stress
disorder, n (%)

2 (1.1) 0 (0) — — — — — —

Dysthymia, n (%) 4 (2.2) 0 (0) — — — — — —

Major depression, n (%) 3 (1.7) 1 (0.5) 3.5 (0.4 to 35.6) — .28 1.6 (0.02 to 162.1) — .83
Hypomania, n (%) 1 (0.6) 0 (0) — — — — — —

Manic episode, n (%) 0 (0) 0 (0) — — — — — —

DMDD (derived), n (%) 39 (21.8) 3 (1.4) 19.8 (6.0 to 66.0) — ,.001 13.0 (3.7 to 45.2) — ,.001
Academic skillsd

Reading, mean (SD) 97.1 (17.7) 111.8 (13.6) 214.1 (217.1 to 211.1) 20.82 ,.001 211.3 (215.0 to 27.5) 20.66 ,.001
Reading below average, n (%) 59 (33.5) 12 (5.7) 9.0 (4.5 to 18.0) — ,.001 7.9 (3.3 to 18.8) — ,.001
Mathematics, mean (SD) 90.2 (14.7) 102.8 (13.4) 212.4 (215.1 to 29.7) 20.81 ,.001 210.5 (213.9 to 27.1) 20.69 ,.001
Mathematics below average, n (%) 82 (46.1) 31 (14.6) 5.1 (3.1 to 8.3) — ,.001 3.5 (1.9 to 6.3) — ,.001
Reading or mathematics

below average, n (%)
92 (52.8) 25 (16.5) 5.8 (3.6 to 9.3) — ,.001 4.2 (2.4 to 7.5) — ,.001

Social functioninge

Peer problems, teacher, mean (SD) 3.0 (2.1) 0.9 (1.2) 2.1 (1.8 to 2.4) 1.05 ,.001 1.8 (1.4 to 2.3) 0.92 ,.001
Peer problems clinical range,

teacher, n (%)
98 (55.4) 20 (9.6) 11.7 (6.7 to 20.2) — ,.001 9.0 (4.7 to 17.0) — ,.001

Peer problems, parent, mean (SD) 3.1 (2.2) 1.1 (1.3) 1.9 (1.6 to 2.3) 0.96 ,.001 1.4 (1.0 to 1.8) 0.69 ,.001
Peer problems clinical range,

parent, n (%)
92 (55.1) 30 (14.8) 7.2 (4.4 to 12.0) — ,.001 4.0 (2.2 to 7.1) — ,.001

Peer problems clinical range,
parent or teacher, n (%)

127 (73.8) 45 (22.4) 9.9 (6.1 to 15.7) — ,.001 5.8 (3.4 to 10.1) — ,.001

—, not applicable.
a ORs presented for categorical outcomes variables (internalizing and externalizing disorders).
b Adjusted for gender, internalizing and externalizing comorbidities (except when the outcome), parent highest education level, parent mental health, and single parent family.
c DISC-IV.
d WRAT-IV.
e Strengths and Difficulties Questionnaire.
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meta-analyses on gender differences in
childrenwho have ADHD have found that
girlsare less likely toexhibit externalizing
comorbidities, although they presented
conflicting findings in relation to the risk
for comorbid internalizing disorders.18,38

The lack of gender differences in ac-
ademic performance or peer problems
is consistent with previous studies.

Fewchildren identifiedwithADHD in this
non-referred sample had received a
previous diagnosis of ADHD. These
findings are consistent with data from
a study of help-seeking among children
identified with ADHD symptoms in a
Californian elementary school district.39

Despite similar impairment profiles
girls were less likely to have been di-
agnosed than boys, highlighting this
gap in access to care.

This study design had a number of
strengths. We recruited and carefully
phenotyped a large number of children
in a narrow age band, and so were able
to clearly document function at this
developmental stage. We sampled boys
and girls across the sociodemographic
spectrum, included all subtypes, and
did not exclude children who had co-
morbidities. Finally,weexaminedabroad
range of functional outcomes (to the
extent that 43% of controls had at least
1 impairment).

Our study also had some limitations.
There were potential sample biases, as
families excluded because of incom-
plete screening data were relatively
socially disadvantaged compared with
participating families, and the rate of
consent in our control group was lower

than in our cases. Furthermore, our
measure of peer functioning was brief.

Sonuga-Barke has suggested that in
early life children who have ADHD
might comprise heterogeneous sub-
groups with different developmental
pathways and risk profiles.40 A better
understanding of the factors that in-
fluence impairments is needed to de-
velop targeted interventions to improve
outcomes for children who have ADHD.
Community-based ADHD studies over-
come some of the limitations of pre-
vious research in this field.
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TABLE 3 Mental Health, Academic, and Social Functioning by ADHD Subtype

Outcome domain ADHD Subtype N (%) or Mean (SD) Mean Difference or ORa (95% CI)

Unadjusted P value Effect Size Adjustedb P value Effect Size

Mental healthc

Externalizing disorder, %
Inattentive 23 (35.9) Reference .003 — Reference .06 —

Hyperactive 13 (59) 2.4 (0.8 to 7) — 1.6 (0.5 to 5.3) —

Combined 61 (65.6) 3.4 (1.7 to 7) — 2.6 (1.2 to 5.6) —

Internalizing disorder, %
Inattentive 9 (14) Reference .02 — Reference .23 —

Hyperactive 6 (27.3) 2.3 (0.7 to 7.4) — 2.1 (0.6 to 7.8) —

Combined 32 (34.4) 3.2 (1.4 to 7.3) — 2.2 (0.9 to 5.5) —

Academic skillsd

Reading, mean (SD)
Inattentive 98.3 (16.6) Reference .69 — Reference .77 —

Hyperactive 98 (17.9) 1.5 (27 to 10) 0.09 2.6 (26.4 to 11.6) 0.15
Combined 96.08 (18.5) 21.7 (27.3 to 3.8) 20.10 2 (24 to 7.9) 0.11

Mathematics, mean (SD)
Inattentive 91 (14.2) Reference .44 — Reference .30 —

Hyperactive 92.8 (18) 2.8 (24.3 to 9.8) 0.18 5.6 (21.9 to 13.1) 0.36
Combined 89 (14.2) 21.5 (26.2 to 3.1) 20.10 0.3 (24 to 5.3) 0.02

Social functioninge

Peer problems, teacher report, mean (SD)
Inattentive 2.8 (2.2) Reference .53 — Reference .71 —

Hyperactive 2.8 (1.7) 0.02 (21 to 1.1) 0.01 20.1 (21.2 to 1.1) 20.03
Combined 3.2 (2.2) 0.4 (20.3 to 1.1) 0.18 0.3 (20.5 to 1) 0.14

Peer problems, parent report, mean (SD)
Inattentive 2.6 (2) Reference .05 — Reference .37 —

Hyperactive 2.84 (2.2) 0.1 (21 to 1.2) 0.05 20.1 (21.2 to 1) 20.05
Combined 3.48 (2.2) 0.8 (0.2 to 1.5) 0.42 0.5 (20.3 to 1.2) 0.22

—, not applicable.
a ORs presented for categorical outcomes variables (internalizing and externalizing disorders).
b Adjusted for gender, internalizing and externalizing comorbidities (except when the outcome), parent highest education level, parent mental health, and single parent family.
c DISC-IV.
d WRAT-IV.
e Strengths and Difficulties Questionnaire.
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families, teachers, and schools for their
participation in this study. Some study
data were collected and managed

using Research Electronic Data Cap-
ture (REDCap) electronic data cap-
ture tools hosted at MCRI. REDCap is a

secure, web-based application designed
to support data capture for research
studies.
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