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Abstract
Background—Children with intellectual disability (ID) are at heightened risk for behaviour
problems and diagnosed mental disorder. Likewise, mothers of children with ID are more stressed
than mothers of typically-developing children. Research on behavioural phenotypes suggests that
different syndromes of ID may be associated with distinct child behavioural risks and maternal
well-being risks. In the present study, maternal reports of child behaviour problems and maternal
well-being were examined for syndrome-specific differences.

Methods—The present authors studied the early manifestation and continuity of syndrome-
specific behaviour problems in 215 preschool children belonging to 5 groups (typically-
developing, undifferentiated developmental delays, Down syndrome, autism, cerebral palsy), as
well as the relation of syndrome group to maternal well-being.

Results—At age 3, children with autism and cerebral palsy showed the highest levels of
behaviour problems, and children with Down syndrome and typically-developing children showed
the lowest levels. Mothers of children with autism reported more parenting stress than all other
groups. These syndrome-specific patterns of behaviour and maternal stress were stable across ages
3, 4 and 5 years, except for relative increases in behaviour problems and maternal stress in the
Down syndrome and cerebral palsy groups. Child syndrome contributed to maternal stress even
after accounting for differences in behaviour problems and cognitive level.

Conclusions—These results, although based on small syndrome groups, suggest that phenotypic
expressions of behaviour problems are manifested as early as age 3. These behavioural differences
were paralleled by differences in maternal stress, such that mothers of children with autism are at
elevated risk for high stress. In addition, there appear to be other unexamined characteristics of
these syndromes, beyond behaviour problems, which also contribute to maternal stress.

Keywords
autism; behavioural phenotypes; cerebral palsy; Down syndrome; intellectual disability; syndrome
specificity

Introduction
Individuals with intellectual disability (ID) are at heightened risk for also developing
behaviour problems and mental disorder, a phenomenon known as dual diagnosis (Dykens et
al. 2000; Gath & Gumley, 1986; Reiss, 1990). This increased risk is well-documented in
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adulthood, and most researchers estimate that between 20% and 35% of adults with ID have
psychiatric disorders (Nezu et al. 1992). Dual diagnosis presents particular challenges for
individuals and their caregivers, resulting in greater perceived family caregiving burden,
increasing the likelihood of being placed out of the home in residential treatment settings,
and putting individuals at greater risk for social isolation, failed attempts at community
living, and poor academic and vocational outcomes (Borthwick-Duffy & Eyman, 1990;
Bruininks et al. 1988; Maes et al. 2003; Pearson et al. 2000; Pfeiffer & Baker, 1994).

The increased risk for behavioural and psychiatric disorders appears to extend to children
and adolescents with ID, thus bringing similar challenges to these children and their
caregivers as to adults with ID (e.g. Emerson, 2003). Significant research efforts have been
concentrated on measuring the nature and prevalence of behaviour and psychiatric problems
among children with ID (Dykens, 2000). However, less attention has been given to the
reasons behind dual diagnosis and to predicting the increased risk for psychopathology and
behaviour problems among children with ID. Researchers are beginning to highlight the fact
that specific syndromes associated with ID may have direct effects on children’s behaviour
and psychiatric problems as well as indirect effects on the adjustment of their caregivers and
family (Dykens, Hodapp, & Finucane, 2000; Hodapp, 1997).

The present study aimed to improve our understanding of the increased risk for
psychopathology among children with developmental delays. We examined how specific
syndromes of ID relate to the emergence of behaviour problems among young children and
to the psychological well-being of their mothers. We studied preschool-aged children and
their mothers longitudinally, from child ages 3 through 5. Prior research on syndrome-
specific differences in behaviour has focused on older children; although some studies have
wide age ranges that include some preschoolers, to our knowledge no study has focused on
behavioural differences across these syndromes among children as young as 3 years of age.
Included in our sample were children with specific syndromes associated with ID (Down
syndrome, autism, cerebral palsy), as well as undifferentiated developmental delays and
children without developmental delays.

Direct effects of syndrome: Psychopathology among children with ID
Research on school-age children and adolescents clearly demonstrates that those with ID are
at heightened risk for psychiatric disorders (Merrell & Holland, 1997). In a recent
epidemiological study, Emerson (2003) analyzed a national dataset of diagnostic
information on over 10,000 children aged 5 to 15 years in Great Britain; 39% of children
with ID met DSM-IV and ICD-10 criteria for at least one psychiatric disorder, compared to
only 8.1% of children without ID. In particular, children with ID appear to be at greater risk
for Attention Deficit Hyperactivity Disorder, conduct disorders, anxiety disorders, and
pervasive developmental disorders (Einfeld & Tonge, 1996b; Emerson, 2003; Stromme &
Diseth, 2000).

Although preschoolers rarely present diagnosable mental disorders, increased rates of
psychopathology may be evident at an early age in the form of heightened behaviour
problems. Feldman and colleagues (2000) found that two-year old children with, or at risk
for, developmental delays did not have more behaviour problems than their typically-
developing peers. On the other hand, previous work with the Collaborative Family Study
(CFS), from which the current sample is derived, found that, by age 3, children with
developmental delays already showed greater internalizing, externalizing, and total
behaviour problems than typically-developing children (Baker et al. 2002). Considering
Child Behaviour Checklist total behaviour problems T scores within the clinical range
(Achenbach, 2000), the ratio was 3 or 4:1 (Baker et al. 2002). A subsequent longitudinal
examination revealed stability in this ratio from age 3 to age 4 (Baker et al. 2003).
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There are over 750 known genetic syndromes that cause ID, as well as other distinct
syndromes that are not purely genetic, such as autism or cerebral palsy, but that are
frequently associated with ID. Recent research suggests that important behavioural and
psychiatric differences exist between individuals with specific aetiologies of ID, and
researchers have begun to outline the behavioural phenotypes characterizing specific
syndromes (Dykens et al. 2000). This syndrome-specific approach attempts to link
behaviours and psychopathology to specific genetic or biological syndromes, with the goal
of identifying behavioural phenotypes, or clusters of characteristic developmental and
behavioural features, for these syndromes (Dykens, 1995; Dykens, 2000).

Considerable research has been conducted regarding the behavioural characteristics of two
common syndromes: autism and Down syndrome. Much of this work has compared children
with autism or Down syndrome to each other (Bieberich & Morgan, 1998; Loveland &
Kelley, 1991), or to a control group of children with mixed aetiologies of ID (Gath &
Gumley, 1986; Stores et al. 1998), or to typically-developing children (Rodrigue et al. 1991;
Stores et al. 1998). Most studies compared no more than two or three groups. These studies
typically have indicated that children with autism have heightened and wide-ranging
difficulties (e.g. more negative affect, less positive affect, and less compliant, self-regulated,
and socialized) while children with Down syndrome adjust better than children with other
ID diagnoses and on some measures are similar to typically developing children (e.g.
Bieberich & Morgan, 1998; Hodapp et al. 2001). Some studies have examined the
behavioural phenotypes of less common, genetic syndromes of ID, such as Prader-Willi,
Smith-Magenis, and Williams syndromes (e.g. Dykens & Kasari, 1997). It appears that
many genetic syndromes bring together certain behavioural and physical features in ways
that set the stage for specific, highly characteristic ways of behaving and interacting.

Research on syndrome-specific differences in behaviour is in its early stages, however, and
many gaps remain in our understanding of these differences. For instance, very little
research has examined the behavioural characteristics associated with cerebral palsy,
especially in comparison to other types of ID. Children with cerebral palsy are often
examined only as part of a mixed sample including children with spina bifida, cystic
fibrosis, and other physical impairments (e.g., Breslau, 1985). Further, to our knowledge,
researchers have not examined the early emergence of syndrome-specific behavioural
differences among very young children and the continuity of these behavioural patterns over
time. Finally, few studies have compared behaviour problems across several different
syndromes of ID in contrast to control groups of children with undifferentiated
developmental delays and children without developmental delays. The inclusion of such
control groups is crucial for understanding the extent to which variation in a specific
syndrome group is due to unique behavioural characteristics of the syndrome, rather than
simply to relative differences between syndromes or to trends reflected by the general
population.

Indirect effects of syndrome: Well-being of mothers of children with ID
Raising a child with ID also impacts parents’ well-being and is associated with increased
parenting-related stress (e.g. Donenberg & Baker, 1993; Hauser-Cram et al. 2001; Rodrigue
et al. 1990). Baker et al. (2002) found negative impact on mothers and fathers that was
manifest as early as child age 3 years. Other researchers have found that parents of school
age children with ID spend significantly more time issuing commands and working to gain
compliance, and they experience more behaviour management struggles and coercive
parent-child interactions (Floyd & Phillippe, 1993). Interestingly, greater stress and negative
interactions appear to be more attributable to the increased levels of behaviour problems
among children with developmental delay than to the presence of developmental delay itself
(Baker et al. 2002; Baker et al. 2003; Floyd & Phillippe, 1993). This pattern appears in
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young adulthood as well; among mothers of young adults with moderate or severe ID, more
behavioural or mental health issues in their offspring were associated with greater maternal
stress, as well as a greater tendency to seek out-of-home placement (McIntyre et al. 2002).

Given the role of child behaviour problems in influencing parent stress and the likely
differences in behaviour problems across syndromes, we expected that the impact, both
positive and negative, of raising a child with ID would vary as a function of the child’s
syndrome to the extent that behavioural challenges vary. There is some evidence that
behavioural phenotypes are associated with the way children interact with and impact their
environment, caregivers, family members, and friends. For instance, parents of school-age
children with autism seem to experience particular adjustment difficulties, including
increased depression, greater stress, and less marital satisfaction and intimacy (Fisman et al.
1989; Hoppes & Harris, 1990; Wolf et al. 1989), whereas mothers of school-age children
with Down syndrome report higher perceived parenting competence than mothers of
children with autism (Rodrigue et al. 1990).

The present study, then, addressed three central questions across child ages 3–5 years: (1)
Are there syndrome-related differences in behaviour problems? (2) Are there syndrome-
related differences in maternal well-being? and (3) Is there syndrome-specific variance in
maternal well-being, even after cognitive delay and behaviour problems are accounted for?

Materials and Methods
Participants

Participants were 215 families with a 3-year-old with or without developmental delay
recruited between 30 and 40 months of age. Families were from rural Pennsylvania (24%)
and southern California, USA (76%). Families of children with developmental delays were
primarily recruited through regional agencies that provide diagnostic and early intervention
services for individuals with ID, and also purchase additional client services. In California,
practically all families with a young child with ID register with the Regional Centres in
order to receive services. All children were ambulatory and not diagnosed with autism at
time of recruitment. They scored between 30 and 75 on the Bayley Scales of Infant
Development II (BSID-II) at age 3, and children with undifferentiated developmental delays
were only retained if they also scored below 85 on the Stanford-Binet Intelligence Scale IV
(Stanford-Binet) at age 5. Children in the typically-developing group were recruited
primarily through preschools and day care centers. They scored at or above 85 on the BSID-
II at age 3 and the Stanford-Binet at age 5, were not born prematurely, and did not have
developmental disabilities. Children scoring between 76 and 84 on the BSID-II (n = 11)
were not included in the present sample, with the exception of one child with cerebral palsy
who scored 79.

Children were classified in five groups: Typically-developing (n=136); undifferentiated
developmental delay (n=43), Down syndrome (n=12), autism spectrum disorders (n=14) and
cerebral palsy (n=10). Four children with other specific syndromes of ID--Soto syndrome,
Smith-Magenis syndrome, cerebral migrational disorder, and Trisomy 18-P chromosomal
disorder--were excluded from this sample. One child with a postnatal aetiology of ID, brain
injury due to near drowning, was also excluded. One child who was diagnosed with both
autism and cerebral palsy was excluded. As children with confirmed diagnoses of autism at
intake were initially excluded from the larger sample at the time of recruitment, our group of
children that we have labelled autism spectrum disorders (and, for simplicity will call
“autism”) included any child with a developmental delay whose parents reported a diagnosis
on the autism spectrum at any time subsequent to the age 3 assessment and continued to
confirm this diagnosis at later assessment points. No single standardized diagnostic tool was
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used to diagnose autism; this classification was based on diagnoses given by service
agencies that specialize in identifying and serving children with MR/DD. All of the children
in the autism group had age 3 IQ scores in the mentally retarded range, and none of these
children had a diagnosis of Asperger’s Disorder.

Table 1 shows the demographic characteristics of the sample by syndrome group status.
Children’s age at intake averaged 35.3 months (SD = 3.1); 97% of the children were
between the ages of 30 and 40 months at intake. Fifty-five percent of the children were boys.
Fifty-nine percent of the children were Caucasian, 16% were Latino, 9% were African-
American, 3% were Asian-American, and 13% were other ethnicities. Because recruitment
initially focused on intact families, 84% of participating parents were married (defined here
as legally married or living together for at least six months). Overall, about half of mothers
(48%) and fathers (46%) graduated from college, and about half of families (53%) earned
more than $50,000 annually.

As shown in Table 1, the five groups did not differ on any child attributes except for the
gender ratio and their BSID-II and Stanford-Binet scores. Whereas most groups showed
approximately equal numbers of boys and girls, all children with autism were boys,
consistent with the population of children diagnosed with autism. Children with Down
syndrome scored lower on the IQ measures than other ID groups. On parent attributes,
mothers’ level of education varied by group, and thus was entered as a covariate in all
subsequent analyses. Marital status and family income also varied significantly by syndrome
group, though less strongly than maternal education. After maternal education was
accounted for, neither marital status nor family income related significantly to syndrome
group. Thus, marital status and family income were not entered as covariates in subsequent
analyses.

Assessments
Data were obtained through home visits, laboratory sessions, and mailed questionnaires. The
initial measures of the child’s behaviours and level of cognitive development were obtained
at a home assessment when the child was approximately 36 months old. Prior to this initial
visit, parents received project descriptions and the informed consent form, and completed a
telephone interview with project staff. Two trained examiners visited the family’s home for
two hours. After reviewing study procedures, answering questions, and obtaining parental
informed consent, they administered the BSID-II to the child. During this testing, the child’s
mother, and father if present, completed the Child Behaviour Checklist (CBCL) and a
demographic questionnaire, including information about the child’s health and development.
Measures of parental well-being were obtained at 36 months and again, along with the
CBCL, at child age 48 and 60 months. At child age 60 months, each family came to a
laboratory session, where a trained examiner administered the Stanford-Binet to the child.

Measures
Bayley Scales of Infant Development (2nd Edition)—The BSID-II (Bayley, 1993) is
a widely used measure of mental and motor development in children ages one month to 42
months. Only the mental development items were administered. The Mental Development
Index (MDI) is normed with a mean score of 100 and a standard deviation of 15. Bayley
(1993) reported high short-term test-retest reliability for the MDI, r = .91. With children
ages 36 to 42 months, the MDI related to the Full Scale IQ of the Wechsler Preschool and
Primary Scale of Intelligence-Revised (WPPSI-R), r = .73 (Bayley, 1993).

Stanford-Binet Intelligence Scale – 4th Edition (Stanford-Binet)—The Stanford-
Binet (Delaney & Hopkins, 1987) is a widely used assessment of current cognitive
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functioning in children and adults ages two to 85 years. The Stanford-Binet yields a
Composite Score of overall cognitive functioning, as well as Standard Area Scores. Only the
Composite Score was used in the present analyses. The Composite Score is normed with a
mean score of 100 and a standard deviation of 15. The Stanford-Binet has been shown to be
a reliable and valid measure of cognitive functioning among children (Glutting, 1989).

Child Behaviour Checklist for Ages 1.5–5—The CBCL (Achenbach, 2000) is a new
version of the widely used CBCL (Achenbach, 1991), designed for preschool-age children
aged 1.5 to 5 years. The questionnaire has 99 items indicating child problems, listed in
alphabetical order (from “aches and pains without medical cause” to “worries”). For each
item, the respondent indicates whether it is not true (0), somewhat or sometimes true (1), or
very true or often true (2) now or within the past two months. The CBCL produces a total
behaviour problems T score with a mean of 50 and a standard deviation of 10, broadband
externalizing problems and internalizing problems T scores, and seven narrowband scale
scores. Total score alpha for the present sample was .95 for mothers; scale alphas are shown
in Table 2.

Family Impact Questionnaire—The Family Impact Questionnaire (FIQ; Donenberg &
Baker, 1993) is a 50-item questionnaire that measures parents’ perceptions of the “child’s
impact on the family compared to the impact other children his/her age have on their
families” (e.g. item 1: “My child is more stressful”). Parents endorse items on a four-point
scale ranging from not at all to very much. There are five subscales measuring perceptions
of the child’s negative impact on their feelings about parenting (9 items), social relationships
(11), finances (7), and, if applicable, siblings (9) and marriage (7). A sixth subscale
measures perceptions of the child’s impact on positive feelings about parenting (7 items).
We examined the positive impact score and a combined negative impact score, created by
combining the social relationships subscale and the negative feelings about parenting
subscale. Alphas for mothers in the present sample were .92 for the combined negative
impact score and .81 for positive impact.

Centre for Epidemiological Studies Depression Scale—The Centre for
Epidemiological Studies Depression Scale (CES-D; Radloff, 1977) is a 20-item
questionnaire that was designed to measure depressive symptoms in the general adult
population. With adults ages 18 to 54 years, the CES-D related to the Beck Depression
Inventory (BDI), r = .75 (Skorikov & Vandervoort, 2003). The total score alpha for the
present sample of mothers was .88.

Results
Child behaviour problems at age 3 by syndrome

Our first question asked whether there are syndrome-related differences in behaviour
problems; we examined the syndrome group ranking, percentages in the borderline or
clinical range, and mean scores at age 3 and across the preschool years. Table 2 shows
means and standard deviations for the mother-reported CBCL T scores at child age 3 across
the five syndrome groups (typically-developing, undifferentiated developmental delays,
Down syndrome, autism, and cerebral palsy). The autism and cerebral palsy groups each
ranked first or second on nine of the 10 CBCL scales (total, 2 broadband and 7 narrowband).
At the other extreme, the Down syndrome group ranked lowest among the groups with
developmental delay on all CBCL subscales. Also, children with Down syndrome ranked
lowest overall on 7 of the 10 CBCL scales, showing even fewer behaviour problems than
typically-developing children.
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Children with behaviour problems in the borderline or clinical range
Mother-reported CBCL total T scores at age 3 were in the borderline or clinical range (≥ 60;
Achenbach, 2000) for 10.3% of typically-developing children, 41.5% of children with
undifferentiated developmental delays, 8.3% of children with Down syndrome, 46.2% of
children with autism, and 50% of children with cerebral palsy. A Pearson Chi-square test
showed a highly significant relationship between syndrome group and CBCL clinical status
(borderline or clinical range vs. non-clinical range) [χ2 (4, N = 212) = 31.67, p < .001].
Follow-up Pearson Chi-square tests compared the typically-developing group to each delay
group. Typically-developing children did not differ from children with Down syndrome, but
were significantly less likely to have behaviour problems in the clinical or borderline range
than children with undifferentiated delays [χ2 (1, N = 177] = 21.19, p < .001], autism [χ2 (1,
N = 149] = 13.13, p < .001], or cerebral palsy [χ2 (1, N = 146] = 12.97, p < .001].

Analyses of child behaviour problems at age 3 by syndrome
ANCOVAs were conducted, with syndrome as the independent variable, mothers’ level of
education as a covariate, and CBCL score as the dependent variable. As shown in Table 2,
there was a significant main effect of syndrome group on mother-reported CBCL total
behaviour problems, externalizing problems, internalizing problems, and all subscales
except for sleep problems. Planned comparisons were conducted to identify differences
between specific syndrome groups, with a Sidak adjustment for multiple tests. Table 2
reflects specific between-group differences on all CBCL scales by superscript letters. To
summarize total and broadband score differences, children with undifferentiated
developmental delays had significantly more total behaviour problems and more
internalizing problems than typically-developing children. Children with autism or cerebral
palsy had more total behaviour problems and more internalizing problems than children with
Down syndrome or typically-developing children, and children with autism had significantly
more externalizing behaviour problems than typically-developing children.

Continuity of child behaviour problems
The stability of the relationships between syndrome group and behaviour problems was
examined across child ages 3, 4, and 5 years. A repeated measures ANCOVA was
conducted, with CBCL total behaviour problem T scores as the dependent variable,
syndrome group and child age as independent variables, and mother education as a
covariate. Figure 1 shows a significant main effect of syndrome [F (4, 171) = 8.29, p ≤ .
001], a non-significant main effect of child age [F (2, 170) = 2.02, p = .14], and a significant
age by syndrome interaction [F (8, 342) = 2.11, p < .05]. The rank order pattern across ages
remained generally consistent, with two exceptions. First, while the autism and cerebral
palsy remained the most elevated in total behaviour problem scores, the autism group was
highest in behaviour problems at ages 3 and 4, but the cerebral palsy group emerged as even
higher in behaviour problems at age 5. Second, while the Down syndrome group and
typically-developing group showed comparable total behaviour problems at age 3, behaviour
problems increased in the Down syndrome group and decreased in the typically developing
group over time. Further examination of these changes revealed that children with Down
syndrome showed a significant increase in their externalizing behaviour problems from age
3 to age 5 [t (10) = −2.93, p< .05], specifically on the aggression subscale [t (10) = −2.54, p
< .05]. On the other hand, the other four groups of children as a whole showed a significant
decrease from age 3 to 5 in aggression [t (169) = 4.00, p < .001], externalizing problems [t
(170) = 4.73, p < .001] and total behaviour problems [t (170) = 5.43, p < .001].
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Maternal well-being at child age 3 by syndrome
Our second question asked whether there are syndrome-related differences in maternal well-
being; we examined whether syndrome group means differed in maternal stress, depression,
and positive impact, at age 3 and across the preschool years. Table 3 shows mother-reported
positive and negative impact on the FIQ and symptoms of depression on the CES-D, across
syndrome groups when children were 3 years old. The autism group ranked highest in
negative impact and maternal depression and lowest in positive impact. Similarly, the
cerebral palsy group ranked second only to the autism group on negative impact and
depression, although they ranked highest in positive impact. Mothers of children with
undifferentiated developmental delays fell in the middle of the five groups on all three well-
being measures. The Down syndrome group was ranked lowest in maternal depression and
second lowest to typically-developing children in negative impact, although they were
ranked second lowest in positive impact. We conducted ANCOVAs, with syndrome group
as the independent variable, mothers’ level of education as a covariate, and family impact or
depression scores as the dependent variable. There was a highly significant group difference
in negative impact scores, with the autism group reporting the highest negative impact,
significantly greater than the typically developing, Down syndrome, and undifferentiated
delay groups and marginally greater than the cerebral palsy group (P = 0.07).1 Depression
and positive impact scores did not differ significantly across syndrome groups.

Continuity of maternal well-being
For the relationship between syndrome group and maternal stress over time, a repeated
measures ANCOVA was conducted, with scores on mother-reported negative impact as the
dependent variables, syndrome group and child age as independent variables, and mother
education as the covariate. Figure 2 shows a significant main effect of syndrome [F (4, 172)
= 10.15, p < .001], a non-significant main effect of child age [F (2, 171) = 1.24, p = .29], and
a significant age by syndrome interaction [F (8, 344) = 2.95, p < .01]. The rank-order pattern
in maternal stress observed at age 3 remained generally consistent across ages 4 and 5 with
two exceptions, mirroring the changes observed in child behaviour problems. Taken
together, Figures 1 and 2 demonstrate the extent to which trends in child behaviour problems
over time were paralleled by similar patterns in maternal stress. As with reports of child
behaviour problems, mothers’ reports of negative impact in the Down syndrome group
increased at ages 4 and 5, surpassing mothers of the undifferentiated delay group by age 5.
Secondly, paralleling child behaviour problem levels, mothers of the cerebral palsy group
reported less stress than mothers of the autism group at ages 3 and 4, but reported more
stress than mothers of the autism group by age 5.

Contributions of child behaviour problems, cognitive level, and syndrome to maternal
well-being

Our third question asked whether there is syndrome-specific variance in maternal well-
being, even after cognitive delay and behaviour problems are accounted for. The group
differences observed in mothers’ reports of negative impact seemed to parallel syndrome
group differences in child behaviour problems. Thus we employed hierarchical linear
regression analysis to determine whether significant variance in FIQ negative impact at child

1As child gender is likely related to both behaviour problems and maternal stress, the question arises as to whether child gender may
account for the syndrome specific differences obtained. Child gender could not be included as a factor in the analyses because the
autism group contained all boys; this disorder is strongly gender-linked. To explore gender effects, we reran the ANCOVA analyses
excluding the autism group. Gender as a covariate contributed significantly to child behaviour problems (p < .05) and to maternal
stress (p < .01); however, child syndrome group continued to relate significantly and strongly to child behaviour problems (p < .001)
and maternal stress (p < .001). So, while boys, as expected, had higher behaviour problems and more stressed mothers, the ANCOVA
results for syndrome are similar to those when gender is not controlled. We can infer that the observed differences between the autism
group and other groups are not entirely due to gender, even though we cannot test this directly.
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age 3 was explained by child syndrome group even after controlling for child behaviour
problems and cognitive level. Mothers’ level of education was entered in Step 1, child
behaviour problems (CBCL total T score) and cognitive level (Bayley MDI) were entered in
Step 2, and child syndrome group was entered in Step 3, with mothers’ FIQ negative impact
as the dependent variable. The final model accounted for 52.1% of variance. As shown in
Table 4, Step 1, mothers’ education, accounted for 2.6% of the variance. Step 2, child
behaviour problems and cognitive level, accounted for an additional 45.8% of the variance;
both behaviour problems (t = 11.63, p < .001) and cognitive level (t = −3.05, p < .01)
contributed significantly to negative impact in Step 2. Step 3, child syndrome group,
accounted for an additional 3.7% of the variance. Thus child syndrome group contributed to
maternal stress (negative impact) above and beyond the contributions of behaviour problems
and cognitive level. Standardized betas for the final model were significant only for
behaviour problems and the autism syndrome group.

To further understand the role of cognitive level, this regression was repeated including only
the children in the delay groups. In Step 2, child behaviour problems continued to contribute
to negative impact (t = 8.02, p < .001), but child cognitive level no longer contributed to
negative impact (t = .08, p = ns). In Step 3, child syndrome continued to make a marginally
significant contribution to maternal reports of negative impact [F-value change (3, 65) =
2.47, p = .07]. This effect of syndrome was again carried by the autism grouping variable,
for which there was a significant t-value (t = −2.19, p < .05) in Step 4.

Hierarchical linear regressions were repeated on data from child ages 4 and 5 years,
including all groups. BSID Mental Development Index was again used to approximate
cognitive level at age 4, and Stanford-Binet IQ score, assessed at age 5, was used to
approximate cognitive level at age 5. Since the autism group accounted for the effect of
syndrome at age 3, only this variable was entered in Step 4. The final model accounted for
49.9% of variance at age 4 and 52.6% at age 5. The autism grouping variable continued to
contribute significantly to maternal negative impact even after controlling for maternal
education, child behaviour problems, and child cognitive level [F-value change (1, 173) =
5.89, p <.05 at age 4; F-value change (1, 176) = 6.30, p < .05 at age 5].

Discussion
The first question of interest was whether preschool children with specific syndromes of ID
manifested phenotypic expressions of behavioural problems, in comparison to each other as
well as to children who have undifferentiated developmental delays or those who are
typically-developing. Overall rates of problem behaviour in the ID groups were high, with
38.2% of these 3-year-old children scoring in the borderline or clinical range on CBCL total
behaviour problems, compared to 10.3% of the typically-developing children. Behaviour
problems differed by syndrome, with the highest levels found among children with autism or
cerebral palsy. Children with Down syndrome were similar to typically-developing children,
with these two groups generally showing the lowest levels of behaviour problems. The
group with undifferentiated delays generally fell between these extremes. Similar
differences were found across an array of behaviour problem measures, including the CBCL
total, externalizing, internalizing, and six sub-scale scores. These findings lend support to a
growing body of literature that highlights behavioural differences across syndromes and
emphasizes the importance of a syndrome-specific understanding of children’s development
of behavioural and psychiatric problems (e.g. Dykens, Hodapp, & Finucane, 2000). The
inclusion of a typically-developing comparison group allowed more balanced interpretation
of behavioural aspects of syndrome phenotypes (Abbeduto et al. 2003.)
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The present results are consistent with those from studies of behaviour problems in school-
age children, where children with Down syndrome were more compliant, with better self-
regulation, than those with autism (e.g. Bieberich & Morgan, 1998). Also, our findings that
children with Down syndrome were less emotionally reactive, with fewer internalizing or
total behaviour problems than children with autism or cerebral palsy, are consistent with
findings with older children and young adults showing that those with Down syndrome had
fewer behavioural and psychiatric problems than persons with other ID syndromes. (e.g.
Blacher & McIntyre, 2003; Stores et al. 1998). However, the elevated behaviour problems in
our sample of young children with cerebral palsy were contrary to Blacher and McIntyre’s
(2003) finding that young adults with cerebral palsy were lower in behaviour problems than
those with autism. This discrepancy may be attributable to the lower functioning level in
Blacher and McIntyre’s sample of individuals with moderate or severe mental retardation,
where many individuals with cerebral palsy were non-ambulatory.

Our second hypothesis concerned syndrome group differences in maternal stress and well-
being. Extensive literature has established the increased risk for adjustment problems among
families of children with ID (e.g. Donenberg & Baker, 1993; Hauser-Cram et al. 2001), and
some previous work has found this negative impact on families to be associated with the
level of psychiatric or behaviour problems in the child (Baker et al. 2003). We further found
that mothers’ reports of negative impact (stress) differed significantly by syndrome group at
child age 3, with mothers in the autism group reporting higher negative impact than all other
groups except cerebral palsy. This finding is consistent with the elevated stress reported by
mothers of older children with autism (e.g. Hoppes & Harris, 1990; Wolf et al. 1989).

Interestingly, mothers of children in the cerebral palsy group did not report significantly
more negative impact at age three than mothers of other groups, even though their children
showed elevated levels of behaviour problems comparable to those of the autism group.
These findings suggest that there are other aspects of the autism and cerebral palsy
phenotypes, beyond behaviour problems, that differentially impact mothers’ experiences of
stress.

We found that maternal depression did not differ significantly by syndrome group, although
the rank order of syndrome groups was generally consistent with negative impact. This is
consistent with previous studies in which measures that were not directly related to child-
rearing did not suggest lower well-being for parents raising young children with disabilities
(Baker et al., in press; Donenberg & Baker, 1993; Dyson, 1997). Thus, raising a child with
disabilities may at first only affect child-related domains of well-being but may, as the child
grows older, affect mood and other domains as well.

We also found that mothers’ reports of the positive impact of the child did not differ by
syndrome group. Positive impact may be related more to parental personality and cultural
perspectives than to actual child behaviour (Baker & Blacher, 2004). These results support
the current assertion that researchers should examine positive as well as negative outcomes
(Taunt & Hastings, 2002; Stainton & Besser, 1998), given that the specific syndrome pattern
of positive impact did not mirror the pattern of negative impact.

We also examined the continuity of syndrome group differences in behaviour problems and
maternal well-being over time. As expected, specific syndromes continue to relate
significantly to children’s expression of behaviour problems across the preschool years.
There was, however, an interaction between child age and syndrome, accounted for by the
increase over time in behaviour problems among the Down syndrome group relative to other
groups. Also, the relation between syndrome groups and maternal experience of stress was
maintained across the preschool years. Here, too, there was an interaction between child age
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and syndrome, accounted for by an increase over time in negative impact among the Down
syndrome and cerebral palsy groups relative to other groups. These increases in behaviour
problems and negative impact among children with Down syndrome may, in part, reflect
their characteristic stubbornness (Dykens et al. 2000).

These findings demonstrate much continuity in relative levels of behaviour problems and
negative impact across syndrome groups. However, they also suggest that the protective
effects of Down syndrome against behaviour problems and maternal stress in comparison
with other syndromes may be most evident among very young children and may already be
diminishing by age 5. This observed trend among preschool children with Down syndrome
may complement the cross-sectional results of Dykens et al. (2002), who found that children
aged 4 to 6 years with Down syndrome showed fewer externalizing and internalizing
problems than those aged 10 to 13 years. A better understanding of developmental
trajectories of behavioural and psychiatric risks related to Down syndrome or other
syndromes will most likely come from longitudinal studies.

Behaviour problems in children with cerebral palsy also increased from age 3 to 5, at which
point they surpassed the autism group’s behaviour problems, which had decreased from age
3 to 5. This discrepancy may reflect the differences in services available to the two groups.
Whereas intensive, behavioural interventions are available to many young children with
autism in the early school years, services targeting children with cerebral palsy may be more
likely to focus on physical, speech, or occupational therapy. These may be less likely to
address behaviour problems of children with cerebral palsy with the intensity found in many
autism treatment programs.

Lastly, we examined the relative contributions of syndrome, cognitive level, and behaviour
problems to maternal stress. Regression analyses revealed that while child behaviour
problems accounted for considerable variance in maternal stress, child syndrome contributed
to maternal stress after controlling for behaviour problems and cognitive level. This
remaining contribution of syndrome group was primarily accounted for by the autism group,
which contributed significantly to maternal stress at ages 3, 4, and 5. One possible
explanation is that there are other behaviours characteristic of autism that are not included in
the CBCL listing of behaviour problems (e.g. self-injury, insistence on routine, social
avoidance, dysregulated sleep and waking cycles) which appear to cause distress for
caretakers. For instance, Hoppes and Harris (1990) found that the lower interpersonal
responsiveness of children with autism may be an added source of distress for their mothers.
Characteristics beyond cognitive level and behaviour problems appear to affect parents
raising children with other syndromes as well. Researchers have hypothesized that the
physical limitations of children with cerebral palsy may be a unique source of stress for
parents of these children (Pisula, 1998), and the characteristically sociable nature of children
with Down syndrome may protect against stress in parents (Hodapp et al. 2001).

The current study has several limitations in the sample and method that should be
considered in interpreting results. First, as the original sample was not specifically recruited
to include children with specific syndromes of ID, our syndrome group sizes are small,
limiting statistical power to detect group differences in behaviour problems and maternal
stress. Second, parents in our sample had somewhat above average education; 48% of
mothers had a college degree compared to 27.2% of adults in the general population (U.S.
Census Bureau, 2004). Third, diagnoses of syndromes were based on parent report of
diagnoses from agencies serving children with ID as well as, in some cases, independent
assessments; they were not otherwise verified for the purposes of this study. In particular,
the autism diagnoses may be less valid than if they were based on a standardized
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assessment. Finally, the present analyses did not include fathers, so we do not know if the
syndrome specific effects we have found hold for both parents.

We chose not to control for children’s mental age in this study. A strength of our design is
that it provides a typically-developing baseline group against which to compare the
syndrome groups. Removing the variance associated with mental age in our sample would,
effectively, eliminate any differences between typically-developing children and children
with ID on our variables of interest.

In another potential drawback of the study, mothers in our sample reported on both
behaviour problems and maternal stress; therefore, the shared method variance between
these measures may partially account for the relationship found between behaviour problems
and maternal stress in the regression analysis. In order to assess this possibility, we repeated
the regression analysis replacing mother-reported CBCL total T scores with father-reported
CBCL total T scores as our measure of behaviour problems, and continuing to use mother-
reported FIQ scores of negative impact. In our original analysis we established that child
behaviour problems and cognitive ability contributed significantly to variance in negative
impact in Step 2 of the regression, and that there was still remaining variance accounted for
by syndrome group in Step 3. Using father-reported CBCL scores we found similar results.
In Step 2, child behaviour problems and cognitive level accounted for 31.0% of the variance,
and father-reported behaviour problems alone contributed significantly to mothers’ negative
impact (t = 7.44, p < .001). Step 3, child syndrome group, also continued to contribute
significantly to mothers’ negative impact, accounting for an additional 5.8% of the variance.
These findings are consistent with the findings in the original regression analysis. Thus, the
relationship between child behaviour problems and maternal stress persists even after
removing the shared method variance.

In sum, syndrome specific behavioural patterns were manifested in children at 3 years of age
and were relatively stable across the preschool years. Syndrome made a significant
contribution to maternal stress above and beyond the contribution of cognitive ability and
behaviour problems. This finding underscores the need for the identification and
examination of additional factors beyond behavioural problems that may differ by
syndrome. For instance, personality characteristics, availability of intervention services,
occupational or physical limitations, and other developmental features of specific syndromes
should be explored for their impact on parent well-being. This research also highlights the
importance of understanding syndrome-specific age-related patterns of behaviour problems,
as evidenced by the increase in such problems among children with Down syndrome over
time. Finally, these findings suggest that interventions that are targeted to specific
syndromes of ID, and their associated phenotypic expressions of behavioural and psychiatric
problems, may be particularly effective, not only for children but also for the adjustment of
their mothers and other family members.
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Figure 1.
Mother-reported Child Behaviour Checklist (CBCL) Total T scores by syndrome group and
child age. A repeated measures analysis of covariance was conducted, covarying for
mother’s education.
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Figure 2.
Mothers’ Family Impact Questionnaire (FIQ) negative impact scores by syndrome group
and child age. A repeated measures analysis of covariance was conducted, covarying for
mother’s education.
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