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Abstract – Though cross-sectional studies have yielded important information regarding the
trajectory of psychopathology in middle childhood and adolescence in Down syndrome, there has
been little exploration of maladaptive behaviour in the earliest years of development. In this study,
we explore the emergence of maladaptive behaviour in young children with Down syndrome (n
= 24) and a mental age-matched comparison group (n = 33) of young children with developmental disabilities of mixed etiologies. Behavioural data (Bayley Scales of Infant Development,
Infant Temperament Questionnaire, Achenbach’s Child Behaviour Checklist) were collected for
children in each group at 12 months, 30 months, and 45 months. Findings from this study suggest
that the onset of internalising behaviour difficulties in young children with Down syndrome may
emerge later in early development than in children with developmental disabilities of mixed/nonspecific etiologies. In addition, temperament at Time 1 appeared to be a much stronger predictor
of maladaptive behaviour outcomes at Time 3 in the mixed comparison group than in the Down
syndrome group. Implications of this trajectory of the early development of maladaptive behaviour
in Down syndrome for intervention for young children with Down syndrome are discussed.
Keywords: maladaptive behaviour, Down syndrome, early development, behavioural phenotype

Previous comparison studies have reported that individuals with Down syndrome show lower levels of psychopathology than do other individuals with developmental
disabilities (Dykens & Kasari, 1997; Lund, 1985; Myers
& Pueschel, 1991; Stores et al. 1998). Despite these lower
rates of psychopathology, individuals with Down syndrome show higher rates of behaviour problems than do
typically developing children, and they are also at heightened risk for certain comorbid psychiatric diagnoses, such
as autism or conduct disorder (Collacott et al. 1992; Kent
et al. 1999; Lund, 1988). Identifying and understanding
the manifestation of maladaptive behaviour, or problem
behaviours that interfere with a child’s adaptation, in Down
syndrome may be especially important for service providers
and caregivers, who may fall prey to the phenomenon of
“diagnostic overshadowing” – attributing all atypicality in
an individual with a genetic disorder to the multi-system
disorder that has already been diagnosed. For individuals
who do show maladaptive behaviour and psychopathology
in addition to Down syndrome, speciﬁc intervention and

therapeutic techniques may be a crucial aspect of an effective service plan.
While few population-based prevalence studies have
been conducted, ﬁndings to date suggest that individuals
with Down syndrome may be at risk for speciﬁc types of
behaviour problems. For example, Collacott et al., (1992)
reported higher rates of comorbid depression and dementia in adults with Down syndrome compared to a group
of adults with developmental disabilities of mixed etiologies. In contrast, higher rates of other disorders, including
conduct disorder, personality disorder, and schizophrenia,
were reported in the mixed comparison group.
Yet these cross-sectional studies ignore the developmental
changes that may be associated with the manifestation of
behavioural problems in Down syndrome throughout the
lifespan. Particular stages in development may be associated with a risk for speciﬁc types of behaviour problems,
but not others. For example, Myers and Pueschel (1991)
report that Disruptive Disorders was the most common
category of psychiatric diagnosis in individuals with Down
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syndrome under age 20. With, 6.1% meeting criteria for
Attention Deﬁcit Disorder, 5.4% meeting criteria for Conduct/Oppositional disorder, and 6.5% meeting criteria for
Aggressive behaviour, this category of behaviour problems
was far more common than anxiety disorders and repetitive
behaviours. In contrast, the most common diagnoses in
their sample of adults with Down syndrome (over the age
of 20), were major-depressive disorders (6.1%) and aggressive behaviour (6.1%).
Dykens and colleagues (2002) also report increases in
maladaptive behaviour with age in a sample of 4-19 year old
individuals with Down syndrome on Achenbach’s Child
Behaviour Checklist (CBCL; Dykens et al., 2002). The
CBCL generates information relating to total behaviour
problems, as well as speciﬁc syndromes of internalising or
externalising behaviour. Internalising behaviours fall under
the anxiety, depression, and withdrawn categories; externalising behaviours refer fall under the categories of aggression or destruction. In the Dykens et al. (2002) study,
10-19 year old children with Down syndrome showed more
internalising behaviours than the 4-6 year old children in
their sample, and 10-13 year old children showed more
externalising behaviours than the 4-6 year old group. Findings from this study also suggest that speciﬁc behavioural
problems are already present in young children with Down
syndrome ages 4 to 6 years. Speciﬁcally, 71% of 4-6 year old
children had parents who endorsed the description “cannot
concentrate”, 61% were rated as “demands attention”, 51%
received ratings for “argues a lot”, and 28% received ratings
for “prefers to be alone”.

syndrome may shed light on the origins of later comorbid
psychiatric diagnoses individuals with Down syndrome,
and may also offer important information regarding early
intervention and family supports (Fidler, 2005).
In this study, we explore the emergence of maladaptive
behaviour in young children with Down syndrome and a
comparison group of young children with developmental
disabilities of mixed etiologies. Behavioural data (Bayley
Scales of Infant Development, Infant Temperament Questionnaire, Achenbach’s Child Behaviour Checklist) were collected for children in each group at 12 months, 30 months,
and 45 months. Between-group differences in behavioural
functioning will be explored at each time point. In addition, the association between temperament and maladaptive behaviour will be explored longitudinally.

Method
Participants
Participants were 57 children with developmental delays
and their parents (Down syndrome n = 24; nonspeciﬁc
developmental delays, n = 33). For the Down syndrome
group, all participants had a genetic diagnosis of trisomy
21. For the comparison group, all children had idiopathic
(nonspeciﬁc) developmental delays; no child in this group
had any identiﬁable cause for their developmental delays.
All children in the comparison group showed delays that
qualiﬁed them for early intervention services in their local
communities, though the speciﬁc criteria used for qualifying for services varied among the communities.

Though these studies have yielded important informaFamilies of children in this study in both groups were pretion regarding the trajectory of psychopathology in Down
dominantly Caucasian. The majority of mothers in each
syndrome, there has been little exploration of maladaptive
group were married at Time 1. All child participants were
behaviour in the earliest years of development. In addicurrently living at home. However, the two groups did
tion, there are no existing longitudinal studies of changes
differ in three important ways. Families of children with
in maladaptive behaviour proﬁles in early childhood, or at
Down syndrome had approximately $20,000 higher mean
any other time in development. Yet, lifespan ﬁndings from
incomes, mothers of children with Down syndrome were
developmental psychopathology research suggest that there
approximately 3.7 years older than were mothers of chilare continuities in developmental pathways in the area
dren in the comparison group, and mothers of children
of maladaptive behaviour (Robins, 1966; 1978; Robins
with Down syndrome had 1.34 more years of education, on
& Rutter, 1990). It may be important to
describe the earliest origins of maladaptive
Down syndrome
Mixed etiologies
behaviour in this population longitudinally
M or %
SD
M or %
SD
in order to craft targeted interventions that
Child gender (% Male)
66.7%
48.5%
are informed by an understanding of develEthnicity
opmental inﬂuences on maladaptive behavEuropean American
87.5%
84.8%
iour.
How early do signs of maladaptive behaviour
become apparent in this population? Is temperament in infancy a predictor of maladaptive behaviour proﬁles in toddlerhood and
the preschool years? Do individuals with
Down syndrome differ from other children
with developmental delays in the manifestation of these behaviour problems? Understanding the emergence of maladaptive
behaviours in young children with Down

Asian/Pacific Islander

4.2%

3.0%

African American

4.0%

6.1%

Other

8.3%

6.1%

Family income (Time 1)

52,708

37,459

33,281

26,300

Mothers’ age (years)

34.42

4.53

30.73

5.51

Mothers’ education (years)

14.79

1.93

13.45

.50

Married (%)

88.0%

Table 1. Demographic information by Diagnostic Group
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average. Because of these demographic differences, family
income, maternal education, and maternal age were considered in all subsequent analyses.
Children in both groups were equated on Bayley mental
scale raw scores at Time 1, t (55) = .07, p = .94, (Down syndrome M = 47.33, SD = 8.62; Mixed M = 47.52, SD = 11.62;
see Table 1). As per Mervis and Klein-Tasman (2004), raw
scores were used for these analyses because a large percentage of children in both groups performed at the ﬂoor (score
= 49) of the available standard scores for the Bayley. Our
matching procedures, which involved collected data at the
same point in time for each child, made it possible to compare across groups on raw scores. In addition, raw scores
have been used in a large number of studies of cognition
in Down syndrome (Byrne, McDonald, & Buckley, 2002;
Boudreau, 2002; Cupples, & Iacano, 2000; Fidler, Most &
Guiberson, in press; Kay-Raining Bird, Cleave, & McConnell, 2000; Laws, & Gunn, 2002).

Procedure
Families were recruited from 17 participating clinics or
agencies providing early intervention services for infants
with diagnosed disabilities, or follow-up services for infants
at biomedical risk. A staff member at each agency identiﬁed infants who were the appropriate age, and then gave
these infants’ mothers a descriptive pamphlet about the
study and asked if a member of our research team could
telephone them to describe the study in more detail. Our
project staff obtained the names and telephone numbers of
mothers who agreed to be called, and they contacted and
recruited the families by phone (A few families contacted
us after hearing about the study from a friend, or obtaining information from a poster about the study). The staff
did not recruit mothers of infants with signiﬁcant sensory
impairments, due to assessment difﬁculties.
At 12 months of age, an evaluator conducted a home visit to
enrol the family into the study, to collect initial data about
the family and child, and to assess the child’s development.
At 30 and 45 months of age, children visited the laboratory
playroom to assess child developmental outcomes and collect parenting stress information. For all child assessments,
scores were adjusted for prematurity.

Measures
1. Demographics Questionnaire. Mothers provided information at the 12-month visit (and updated it at 30 and
45 months) regarding the study child’s birth order,
gender, and ethnicity; the mother’s age, education,
and marital status; and family income. We calculated
the family income-to-needs ratio by dividing family
income by the poverty threshold (from U.S. Census
Bureau tables) for the year of each interview.
2. Bayley Scales of Infant Development. A trained evaluator
administered the revised Bayley Scales of Infant Development (BSID-II; Bayley, 1993) to the study children
at 12 months and 30 months, yielding scores on the
Mental Scale, the Motor Scale, and the Behaviour

Rating Scale (BRS) for each time point. For the purposes of this study, only the Mental Scale was included
to match the two groups for severity of impairment.
The Bayley scales are the most widely used assessments
of developmental progress in children at biomedical
risk or with disabilities. They were designed originally
to assess typically developing infants. However, the
revised version was standardised on a broader range of
children, including those born prematurely, and those
who have Down syndrome, developmental delay, or
autism. The evaluator adapted the Bayley assessment
procedures to the special needs of the children in the
study, if necessary, without compromising the validity
of the test (e.g., using an adaptive device to maintain
the child in an upright position during mental testing).
3. Infant Temperament Questionnaire-Revised. Mothers
completed the Revised Infant Temperament Questionnaire (ITQ; Carey & McDevitt, 1978) to provide an
evaluation of their child’s difﬁcult temperament at 12
months. The 95-item ITQ was reduced to 39 items for
the large scale NICHD Study of Early Child Care, and
this version was used in the present report. The mothers rated each item on a 6-point Likert-type scale.
4. Child Behaviour Checklist (Achenbach, 1991a). At Time
2 and Time 3 (30 and 45 months), mothers completed the 99-item Child Behaviour Checklist (CBCL;
Achenbach, Edelbrock, & Howell, 1987) to assess the
children’s behaviour problems. This CBCL is a widelyused, nationally normed measure that has also been
demonstrated to be appropriate for young children
with special needs (Dykens & Kasari, 1997; Shonkoff
& Upshur, 1993). The CBCL has been standardised
on large, representative samples of children from across
the United States. Age and sex normed standard (T)
scores for behaviour problems, with cut-off scores for
clinically signiﬁcant problems (above the 98th percentile), are provided.
The CBCL yields broad-band factors of internalising and
externalising problems, as well as narrow-band factors
assessing social withdrawal, aggression, anxiety, and overactivity. For the purposes of this study, we explore only
the broad-band factors. The test-retest reliability, internal
consistency, concurrent and predictive validity, and the
construct validity of these scales have been documented in
hundreds of studies in North America and in other cultures
(see Achenbach, 1991a; Achenbach, 1991b; Achenbach &
Brown, 1991). For example, one-week test-retest reliability
on the parent version, obtained on a large sample of 4-16
year olds, averaged r = .89; inter-parent agreement averaged
r = .70; stability of scale scores over a two-year follow-up
period had a mean r = .71. Narrow- and broad-band scores
also clearly differentiate referred from non-referred children (Achenbach, 1991a). The externalising, internalising,
and total T-scores were used in the present report.
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Analyses

Down syndrome

Mixed

Ho Test

This study focuses on exploring
M (SD)
M (SD)
t (p-value)
a variety of associations that may
Time 1 (12 months)
inform early intervention science
Bayley Mental Scale Raw Score
71.67 (7.39)
69.18 (11.35)
.94 (.35)
and practice in Down syndrome.
Infant
Temperament
124.41
(14.45)
126.34
(19.18)
-.42
(.68)
As such, the analytic emphasis is
on estimating quantities of interest (e.g., between-group differTime 2 (30 months)
ences, regression slopes) rather
Bayley Mental Scale Raw Score
105.25(12.74)
119.32 (23.13)
-2.62 (.01)
than on conducting dichotomousTotal CBCL t score
50.96 (7.69)
55.54 (10.94)
-1.72 (.09)
outcome null-hypothesis signiﬁCBCL Internalising t score
48.79 (7.53)
54.71 (11.96)
-2.09 (.04)
cance tests. Consistent with the
recommendations generated by
CBCL Externalising t score
51.00 (7.40)
52.82 (9.57)
-.76 (.45)
the American Psychological Association Task Force on Statistical
Time 3 (45 months)
Inference (Wilkinson et al., 1999),
Total CBCL t score
54.61 (9.21)
53.84 (12.25)
.24 (.81)
unstandardised point and interval
estimates are the primary results
CBCL Internalising t score
54.17 (9.46)
53.76 (13.19)
.12
(.90)
presented here instead of p-values.
CBCL Externalising t score
51.74 (9.18)
51.52 (10.58)
.08 (.94)
While interval estimates can be
interpreted in a signiﬁcance testing
Change Time 2 to Time 3
fashion (i.e., an interval either does
Total CBCL t score
3.61 (5.99)
-1.52 (7.35)
2.64 (.01)
or does not contain a point null),
they have the important advantage
CBCL Internalising t score
5.30 (7.55)
-.64 (7.78)
2.68 (.01)
of offering a full range of plausible
CBCL Externalising t score
.74 (6.76)
-1.24 (8.31)
-.90
(.37)
values for the parameter of interest. An interval estimate as a whole
Table 2 . Descriptive statistics for behavioural variables by Group at each Time
also conveys the degree of precision
with which a parameter has been
estimated. In sum, it is of interthat there was signiﬁcantly less variability along this dimenest here to address the “how much” questions (e.g., how
sion in the Down syndrome group than there was in the
much is the difference?) rather than the less informative
mixed comparison group, Levene’s F = 4.66, p < .05.
dichotomous-response “is there” questions (e.g., is there
In contrast, a between-group difference of only 1.8 points
a difference?).
was observed for the mean Externalising Behaviour T score.
A 95% conﬁdence interval for this difference is (-3.0, 6.7).
Results
At Time 3, no substantively meaningful between-group differences (see Table 2) were observed for any of the CBCL
Temperament/behaviour problems at 12,
broad band measures (Externalising Behaviour, Internalis30, and 45 months
ing Behaviour, and Total Problem Behaviour).
Analyses were conducted to examine the extent to which
Changes in maladaptive behaviour from
the groups differed from one another in their temperament
ratings at Time 1, and their CBCL ratings at Times 2 and 3.
Time 2 to Time 3
Within-group means and standard deviations for these variTime 2 to Time 3 individual difference scores were comables are presented in Table 2. Results (test statistics and
puted for all of the CBCL broad band measures. As elucip-values) of tests of the null hypothesis that the populadated by Rogosa (1988), a difference (or change) score is a
tion mean are equal between groups at each time point are
reliable and useful measure of the magnitude of a change in
also presented in Table 2. At Time 1, group means differed
score over time as long as there are some differences across
by approximately two points on the Infant Temperament
individuals in change (i.e., not every individual experiences
Questionnaire. A 95% conﬁdence interval for this differthe same amount and direction of change). A mean increase
ence is (-7.4, 11.3). At Time 2, the mean Total Problem
of approximately 3.6 points in the Total Problem BehavBehaviour T score was approximately 4.6 points lower
iour T score was observed for the Down syndrome group
for the Down syndrome than for the mixed comparison
while a mean decrease of 1.5 points was observed for the
group. Further exploration suggests that this difference is
mixed comparison group. Further exploration suggested
a function of lower Internalising Behaviour T scores in the
that this between-group difference is driven primarily by
Down syndrome group. A 95% conﬁdence interval for the
a mean increase of 5.3 points in Internalising Behaviour T
between-group difference in mean Internalising Behaviour
scores in the Down syndrome group from Time 2 to Time
T scores ranges from .2 to 11.6. It is also important to note
3. A mean decrease of only .6 points was observed for the
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mixed comparison group. A 95% conﬁdence interval for the
between-group difference in mean Internalising Behaviour
T change scores is (1.5, 10.4). In contrast, a between-group
difference in mean change scores of only 2.0 points was
observed for the Externalising Behaviour T scores. A 95%
conﬁdence interval for this difference is (-2.4, 6.4).
In order to explore the possibility of effects of betweengroup demographic differences on all of the ﬁndings above,
prediction equations were estimated for temperament ratings at Time 1, CBCL ratings at Times 2 and 3, and the
Time 2 to Time 3 CBCL change scores. In all cases, once
group was taken into account, inclusion of demographic
variables did not signiﬁcantly improve prediction of temperament or CBCL or meaningfully reduce the observed
standard error of the estimate. Therefore, while there are
some demographic differences between groups, these differences do not alter interpretation of the results described
thus far.

Temperament and maladaptive behaviour
at Time 3
The longitudinal nature of these data was also of interest in
this study. In order to explore this association, maladaptive
behaviour at Time 3 was regressed on infant temperament
within each group. The results (see Table 3) indicate that
differences in temperament are associated with differences in
maladaptive behaviour at Time 3 that are, on average, more
than four times larger in the mixed comparison group than
in the Down syndrome group (i.e., the point estimates and
95% conﬁdence intervals for the mixed comparison group
and the Down syndrome group were .33 (.08, .59) and .07
(-.21, .36), respectively). While the conﬁdence intervals for
each slope are rather wide due to the small sample size, the
data suggest that higher infant temperament scores are associated with “higher” maladaptive behaviour at Time 3 in
the population of children with developmental disabilities
of mixed etiologies. In addition, while approximately 24%
of the variability in maladaptive behaviour at Time 3 can
be accounted for by infant temperament in the mixed comparison group, only 2% of the variability can be accounted
for in the Down syndrome group. In sum, infant temperament may be a better predictor of maladaptive behaviour at
Time 3 in the mixed comparison group than in the Down
Comparison Group
syndrome group.

Discussion
Though individuals with
Down syndrome tend to show
comparatively lower levels of
psychopathology than other
individuals with developmental disabilities, they do show
increased risk for certain types
of behaviour problems compared with children without
developmental
disabilities.

This study is among the ﬁrst to explore the early emergence
of behavioural issues in young children with Down syndrome. Temperament was assessed at 12 months, and the
association between early temperament and behavioural
problems at 30 and 45 months was explored. As such, this
study offers an important contribution to the growing
study of the emergence of the Down syndrome behavioural
phenotype (Fidler, 2005).
Several ﬁndings from this study are notable. First, at Time
1 and Time 3, no substantively meaningful differences
in temperament or behaviour problems were observed
between young children with Down syndrome and the
mixed group. Speciﬁcally, no Down syndrome group mean
was more than two percent more or less than the comparable mixed group mean for any measure. This suggests
that the ﬁndings previously reported of lower maladaptive
behaviour and psychopathology in children with Down
syndrome relative to children with other developmental
disabilities are not consistent with this study’s measurements at 12 months and 45 months. At Time 2, however,
young children with Down syndrome showed lower Total
CBCL scores than did children in the mixed comparison
group. Closer examination of CBCL proﬁle suggests that
lower levels (~17%) of internalising scores are driving this
difference at Time 2.
By Time 3, children in the Down syndrome group showed
increases in internalising behaviour such that their scores
were no longer lower than scores observed in the mixed
group. The changes in internalising T-scores were much
greater in the Down syndrome group than in the mixed
comparison group from Time 2 to Time 3. This suggests
that the onset of Internalising Behaviour difﬁculties in
young children with Down syndrome may emerge later in
early development than in children with developmental disabilities of mixed/nonspeciﬁc etiologies.
In addition to describing between-group differences at
each time point, the association between temperament and
outcomes at Time 3 also was explored within each group.
Findings from this part of the study suggest that temperament at Time 1 is a much stronger predictor of maladaptive
behaviour outcomes at Time 3 in the mixed comparison
group than in the Down syndrome group. Thus, while

Predictor

Unstandardised Coefficient (SE)

95% Confidence Interval for Slope

Infant Temperament

.33 (.12)*

(.08, .59)

R

.24

2

Down Syndrome Group
Predictor

Unstandardised Coefficient (SE)

95% Confidence Interval for Slope

Infant Temperament

.07 (.14)

(-.21, .36)

R2

.13

* Coefficient is more than twice its standard error
Table 3. Regression of maladaptive behaviour at Time 3 on infant temperament by group
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children in the mixed group show a discernable pattern of
behavioural development during the ﬁrst 3 years, it is quite
plausible that, for children with Down syndrome, knowing
early temperament is uninformative with respect to later
maladaptive behaviour.
This ﬁnding of a uniquely unpredictable trajectory of the
early development of maladaptive behaviour in Down
syndrome has important implications for intervention for
young children with Down syndrome. Anecdotally, parents of toddlers with Down syndrome describe shifts in
behavioural style wherein a previously placid, easy temperament infant becomes a toddler posing new behavioural
difﬁculties for their parents (sudden changes in mood,
withdrawing from situations). While increases in behavioural challenges in toddlerhood are typical, the changes
in T scores observed in this study suggest that young children with Down syndrome may make a more pronounced
shift in the development of internalising behaviours than
do typically developing children and children with other
developmental disabilities. While ﬁndings from this study
suggest that infants in the comparison group who show
easier temperaments are likely to be children with lower
levels of behavioural problems in toddlerhood, data in the
Down syndrome group suggest that easier temperaments
in infancy do not predict lower levels of maladaptive behaviour. Thus, parents of children with Down syndrome may
experience a shift in their child’s behaviour that is more
pronounced than other parents experience, which may
necessitate increased parenting supports to understand and
strategise for their child.

CBCL or meaningfully reduce the observed standard error
of the estimate.
Thus, compared with other children with developmental
disabilities, young children with Down syndrome show
lower levels of internalising behaviour at 30 months. However, their rates of internalising behaviour seem to increase
greatly by 45 months. Furthermore, 12-month temperament ratings in children with Down syndrome were not
predictive of later maladaptive behaviour outcomes. The
time-sensitive nature of this proﬁle may interact with the
emerging phenotype to contribute to the personality-motivation orientation described in this population (Fidler, in
press), and may warrant targeted and time-sensitive intervention.
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There are several important limitations to this study that
must be considered. First, because of the developmental
nature of this study – where children were assessed at 12,
30, and 45 months – it was not possible to include identical measures at all time points. Maladaptive behaviour
as a construct only emerges in toddlerhood, and was not
quantiﬁable at Time 1. The construct of temperament was
measured in its place. However, because of the construct
changed from the ﬁrst to second timepoints, it was impossible to describe growth trajectories across more than the
ﬁnal two timepoints. In addition, this study was conducted
with relatively small samples of children in each diagnostic
group. As such, it warrants replication with larger sample
sizes.
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