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ABSTRACT

Background: Comorbidity is the co-occurrence of two or more disorders in the same person.
Aim: This study investigated the frequency of comorbid conditions, in children and adolescents, with
autism spectrum disorder (ASD), cerebral palsy (CP), and a comorbid diagnosis of ASD and CP.
Method: Ninety-six children and adolescents with ASD, CP, and both ASD and CP aged between 4 and
18 years participated in this study. Parents completed the Gastrointestinal Symptom Inventory, Children’s
Sleep Habits Questionnaire, Child Behavior Checklist, Social Communication Questionnaire, and the

Vineland Adaptive Behavior Scales.

Results: Results of ANOVA analyses revealed significant group differences in sleep problems, social
communication difficulties, and adaptive behavior. Regression analysis found that the presence of an
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intellectual disability significantly predicted levels of adaptive behavior.
Conclusion: This research demonstrated the importance of studying comorbidities in children and
adolescents with CP alone, ASD alone, and combined ASD and CP.

Introduction
Autism Spectrum Disorder

A diagnosis of autism spectrum disorder (ASD) is made based
on individuals meeting three social criteria: nonverbal com-
municative behavior; difficulties developing, understanding, or
maintaining relationships; and social-emotional
reciprocity.'Individuals must also meet two out of four beha-
vioral criteria: restricted interests; responding to sensory input
atypically; repetitive motor movements or speech; or an insis-
tence on sameness.' ASD can occur with or without intellectual
disability (ID)* and ID is reported to be present for between
40% and 55% of individuals with ASD.>*

ASD affects approximately 1 in 54 children,” with a male-to-
female ratio of 3:1.° Comorbidity, the co-occurrence of two or
more conditions in the same person with ASD, has been noted
in the literature.””” Comorbidities found in individuals with
ASD may overlap with those of other conditions such as Fragile
X Syndrome and 22q11.2 Deletion Syndrome,'”'' and
a diagnosis of ASD can co-occur with cerebral palsy (Cp).!12

Cerebral Palsy

CP is an umbrella term that describes a group of neurodeve-
lopmental disorders'® that are caused by a non-progressive or
abnormal development of the brain.'"* CP is characterized by
a reduced ability to exhibit voluntary muscle movement and
posture problems.'” The physical symptoms of CP vary for
every person but they can include ataxia, dystonia, spasticity,

or choreoathetosis."®'” People with CP may also experience
disturbances in sensation, communication, behavior, percep-
tion, epilepsy, and they or may not have an ID.*’ ID was found
in 45% of the cohort in one population-based study.’'
Approximately 2-3.5 per 1000 babies born have CP,** with
a male to female prevalence ratio of approximately 1.4:1.>

ASD and CP and Comorbidity

Between 6% and 30% of children and adolescents with CP also
have an ASD diagnosis.”>**** Individuals with a dual diagnosis
often present with other comorbid conditions and they are
more at risk of comorbid disorders, such as ID and asthma
than those with CP alone.*****® Approximately, 70-80% of
individuals with ASD present with one or more comorbid
conditions.”®?** However, 95% of individuals with CP have
one or more comorbidity.*

Gastrointestinal Symptoms in ASD and CP

Gastrointestinal (GI) symptoms, including abdominal pain,
nausea, constipation, diarrhea, and bloating, are common for
people with ASD.*"** Indeed, 79% of parents of children and
adolescents with ASD reported that in the previous 3 months,
their child experienced at least one type of GI symptom.> GI
symptoms that are associated with CP include regurgitation,
vomiting, abdominal pain, chronic  constipation,
swallowing.’>** Indeed, gastrointestinal symptoms are present
in 92% of children with CP.>* GI symptoms are linked to other
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comorbid conditions in ASD.*>"*® For example, GI Symptoms
may present as sleep problems, or challenging behaviors, in
children with ASD.”

Sleep Problems in ASD and CP

Difficulty initiating sleep, or its quality, timing, or duration are
regarded as sleep problems if they result in impairment of
daytime functioning and distress." Sleep problems impact
between 77% and 80% of children and adolescents with
ASD.>*” They are associated with GI symptoms in 67% of
these young people,® and GI symptoms are predictor variables
for sleep problems in individuals with ASD.> Sleep problems
are more common in children with CP than unaffected chil-
dren occurring in between 23% and 46% of children'>***!
They may be caused by sensory processing difficulties, mobility
impairment, and pain.** Indeed, pain may be caused by GI
symptoms.43

Challenging Behavior in ASD and CP

Challenging behaviors are defined as socially unacceptable
actions that jeopardize the safety of the individual, people
around them, or they can interfere with education.** *® They
include self-injurious, aggressive, destructive, or disruptive
behavior.** Challenging behaviors are more common in chil-
dren with ASD than in typically developing children.”’"** and
358% of children with ASD present with them.”® Untreated GI
symptoms may trigger or increase challenging behavior in
non-verbal children with ASD.>” They are also common in
CP, impacting up to 88.5% of children and adolescents.’
Furthermore, strong relationships have been identified
between challenging behavior, sleep problems, the presence
of an ID, and ASD symptoms.>'

Social Communication Problems in ASD and CP

Social communication problems involve the impairment of non-
verbal communication, verbal expressive language, and difficulty
processing language concerning metaphors, humor, aphorisms,
taking turns in conversations and greeting people." Children
with ASD frequently have impaired language, communication,
and socialization skills,”* although the severity of problems varies
widely between individuals.>®> Similar variation occurs in the
social communication difficulties that are experienced by people
with CP. Some people are unable to speak at all, but between
21% and 36% of individuals have difficulty speaking”™”> and
conversation is difficult for 55% of children with CP.>

Adaptive Behavior in ASD and CP

Adaptive behaviors are behaviors that allow a person to be self-
reliant. They include daily living skills, and social, and com-
munication skills.”” Children with ASD typically exhibit lower
levels of adaptive behavior, across all domains, compared to
typically developing children and children with developmental
disorders.”®*

The high prevalence in the co-occurrence of ASD and CP
and other co-occurring conditions, including the presence of
ID, makes comorbidity in ASD and CP an important topic of
further research.”*® Increased understanding is needed to
ensure that comorbid disorders are accurately assessed and
diagnosed, and to enable the provision of optimal treatment
for individuals with ASD and CP in clinical settings.”” No
research to date has compared the symptoms experienced by
individuals with both CP and ASD with those who have
a single ASD diagnosis and a single CP diagnosis. To our
knowledge, only one unpublished study has investigated
a sample of infants and toddlers in all these three groups.®!

Current Study

This study investigated the frequency of comorbid conditions
in children and adolescents with ASD alone, CP alone, and
those with comorbid ASD and CP. It focused on GI symptoms,
sleep problems, behavior problems, social communication dif-
ficulties, and levels of adaptive behavior. Age of ASD diagnosis
and presence of ID were also examined as variables of interest,
that may help in predicting the occurrence of comorbid dis-
orders. ID was examined due to the high prevalence of ID in
people with ASD and CP, as described above, and because if the
presence of ID can predict comorbid disorders, this knowledge
could potentially help clinicians to predict their occurrence.

Method
Participants

Study participants were children and adolescents (n = 96) with
a diagnosis of either CP, ASD, or comorbid CP and ASD who
originated from UK, Ireland, and the US. The participants
ranged in age from 4 to 18 years, with a mean age of
9.67 years (SD = 3.64). Sixty percent (n = 58) of the sample
were male and 40% (n = 38) were female. Sixty-three partici-
pants (66%) had a diagnosis of ASD, while 58 (60%) had
a diagnosis of cerebral palsy. Twenty-six percent (n = 25) of
the sample were diagnosed with comorbid ASD and CP.
Caregiver information on the professional diagnosis, diagnos-
tic setting/organization, and professional(s) who made the
diagnosis was obtained. This data confirmed that diagnoses
had been made independent of the study, according to DSM-
5' criteria and formal diagnostic protocols, by licensed psy-
chologists or pediatricians. For the purposes of analysis, the
participants were categorized as belonging to the following
groups: ‘ASD alone’ 40% (n = 38); ‘CP alone’ 34% (n = 33);
and ‘ASD & CP’ 26% (n = 25).

Procedure and Informants

Informants were parents and guardians of the children and
adolescent participants. Informants were recruited through
social media, online forums, and parenting support groups.
During the recruitment process, a flyer was used which stated
that the study was looking for parents of children and adoles-
cents with AS, children and adolescents with CP, and children
and adolescents with both ASD and CP to participate. If



parents wished to participate in the study, they were provided
with a participant information sheet and a consent form to
complete. Once consent was obtained, the informants were
provided with the battery of the questionnaires that are
described below. These they completed in their own time,
independently, according to the instructions that were printed
on the top of each questionnaire.

Measures

Demographic Information

A bespoke demographic information questionnaire was used to
obtain information on the age of participants, their gender,
diagnosis (ASD, CP, or comorbid ASD and CP), age at diag-
nosis, presence of ID, and the level of ID.

Gastrointestinal Symptom Inventory

The GI Symptom Inventory®® is a 35-item questionnaire that
assesses GI symptoms that have occurred in the previous
3 months. There are additional items to complete for indivi-
duals who exhibit symptomology, and the total scale includes
77 items. This scale was developed by the Autism Treatment
Network® from previous questionnaires, and the clinical
symptom assessment of children and adolescents with ASD.
This scale has been utilized in published research studies,*>**
but it has not to date been psychometrically validated.

Children’s Sleep Habits Questionnaire (CSHQ)

The CSHQ®” is a 52-item parental-report instrument designed
to assess sleep and sleep disturbance in typically developing 4
to 10-year olds. It has been used previously with younger and
older children with ASD.°®®” Informants answer questions
with reference to the previous week. Forty-two items are
rated on a 3-point Likert scale, with responses: ‘rarely’ (never
to once a week), ‘sometimes’ (2 to 4 times a week), and “usually’
(5 or more times a week). The CSHQ comprises eight subscales
that address: bedtime resistance, sleep onset delay, sleep dura-
tion, sleep anxiety, night awakenings, parasomnias, daytime
sleepiness, and sleep-disordered breathing. A total CSHQ
score of 41 is a sensitive clinical cutoff for the identification
of probable sleep problems.®® Therefore, a score of 41 or above
was used as the operational definition for sleep problems. The
CSHQ has demonstrated good internal consistency, ranging
from .68 to .78, and good test-retest reliability between .62 and
79.%8

Child Behavior Checklist

The Child Behavior Checklist (CBCL)® is a parent-report
questionnaire containing 118 items, used to screen for emo-
tional, behavioral, and social problems. The CBCL has sepa-
rate subscales for children 1% to 5 years and those aged 6 to
18 years. These have seven and eight behavior subscales
respectively. The subscales are grouped into internalizing,
externalizing, and other problems based on: anxiety and
depression, social withdrawn, somatic complaints, social
problems, thought and attention problems, rule-breaking,
and aggressive behavior. Informants answer on a 3-point
scale; ‘not true,’ ‘sometimes true,’ and ‘very true.
Responses are then coded. The CBCL has been used in
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a wide variety of research. For example, to examine
parenting,”® and to determine the diagnoses of children and
adolescents with generalized anxiety disorder.”' The CBCL
has shown strong test-retest reliability, inter-rater agree-
ment, and internal consistency.”” It has also illustrated relia-
bility and convergent and discriminative validity in large
clinical samples.”>”*

Social Communication Questionnaire (SCQ)

The SCQ” is a 40-item, parent-report screening measure for
ASD, that is based on the Autism Diagnostic Interview-Revised
(ADI-R). Each item in the SCQ requires a ‘yes’ or ‘no’ response,
and each scored item receives one point for abnormal behavior
and zero points for the absence of abnormal behavior. A score
of 15 or higher, indicates a probable ASD diagnosis, and this
marker was used as the operational definition of social com-
munication problems in the current study. The SCQ has been
widely used in both research and clinical contexts.”® It has good
psychometric properties, cross-cultural validity, and diagnostic
validity.””

Vineland Adaptive Behavior Scale, Second Edition
(Vineland-Il)

The Vineland-I"® is a 297-item scale used to assess an indivi-
dual’s adaptive behaviors, based on parent-report. The
Vineland-II comprises four domains: communication, daily
living skills, socialization, and motor skills. Only the daily
living skills domain was used in the current study. This domain
measures personal behavior as well as domestic and commu-
nity interaction skills. The Vineland-II has a high degree of
test-retest reliability and the four subdomains have demon-
strated acceptable levels of internal consistency.”® Norm-
referenced scores for the daily living skills domain have
a mean of 15 and a standard deviation of 3 (possible
range = 1-24).7°

Analyses

A one-way between-subjects ANOVA was conducted to eval-
uate the effect of the diagnostic groups (ASD, CP, or comorbid
ASD and CP) on GI symptoms, sleep problems, challenging
behavior, social communication difficulties, adaptive behavior,
and age of diagnosis. Hierarchical multiple regression was used
to test if diagnosis of ASD, age of ASD diagnosis, and presence
or absence of ID, predicted sleep problems while controlling
for age. In addition, a linear regression was deployed to test
how well the presence of ID predicted adaptive behavior levels
within the sample.

Results

Fifty-four percent (n = 52) of the total sample reported at least
one GI symptom, while 71% (n = 68) experienced sleep pro-
blems. Twenty-nine percent (n = 28) of participants exhibited
borderline or clinical levels of behavior problems. Sixty-five
percent (n = 62) of participants experienced social or commu-
nication difficulties. Levels of adaptive behavior are presented
in Table 1. The means and standard deviations across all
comorbidities can be seen in Table 2.
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Table 1. Frequency of Adaptive Behavior Levels.

Table 3. Table of Bivariate Intercorrelations of the Variables.

Level of Adaptive Behavior n % Variables 1 2 3 4 5
High 4 4.2 1 Sleep problems

Moderately high 11 11.5 2 Age 15

Adequate 38 39.6 3 ASD Diagnosis .06 —.00**

Moderately low 8 83 4 Intellectual disability -.08 -.12 .02*%

Low 35 36.5 5 Age of ASD diagnosis -23 35 —A45 —-.06

Table 2. Means and Standard Deviations of conditions across all three groups.

Gl Symptoms M sD Levene’s Statistic
ASD 1.29 1.22
cP 0.97 14
ASD & CP 0.72 1.17
.03
CSHQ
ASD 49.81 7.85
cP 43.88 7.1
ASD & CP 46.82 6.91
33
Challenging Behavior
ASD 46.92 17.92
cP 50.09 15.97
ASD & CP 57.48 16.98
.61
Social Communication Difficulties
ASD 22.6 52
cp 5.21 34
ASD & CP 22.12 4.92
7.80%*
Adaptive Behaviors
ASD 67.86 344
cP 91.38 22.16
ASD & CP 83.72 34.35
7.96**
** p <.001

Gastrointestinal Symptoms

The one-way between-subjects ANOVA was conducted with the
independent variable (IV) as the diagnostic group with three
levels: a diagnosis of ASD alone, CP alone, or both ASD and CP.
The dependent variable (DV) was GI symptoms measured on
a scale of 0-5 symptoms (abdominal pain, bloating, nausea,
diarrhea, and constipation). This ANOVA found no significant
difference was found between groups regarding the total num-
ber of GI symptoms experienced (F (5,93) = 1.58, p = .21).

Sleep Problems

The one-way between-subjects ANOVA evaluating the effect of
the diagnostic group on the frequency of sleep problems was
conducted with the IV as the diagnostic group with three levels:
a diagnosis of ASD alone, CP alone, or both ASD and CP. The
DV was sleep problems measured using the CSHQ total score.
A significant difference was found between groups and fre-
quency of sleep problems (F (503 = 5.81, p = .004). A Tukey
HSD post hoc test was conducted to establish where the sig-
nificant differences were. This revealed a significant difference
between the ASD alone group and the CP alone group
(p = .003). No significant differences were between the ASD
and CP group and the ASD alone group (p = .18), or the CP
alone group (p = .40). Eleven percent of the variability in sleep

Significance level: *p < .05, **p < .01

Table 4. Hierarchical Multiple Regression Analysis for Predictors of Sleep
Problems.

Variable B R Adj. R? F change
1 Age 34 .02 .00 1.03
2 ASD Diagnosis 94 .03 -.02 .19
3 Intellectual disability -85 .03 —-.04 .16
4 Age of ASD diagnosis —2.41% a2 .04 4.57*

Total R? = .12, Total Adj. R? = .04. Significance level: *p < .05

problems can be attributed to the interaction effect (r]2 =.11).
The power of the interaction effect is .86, indicating reasonable
interaction.

A hierarchical multiple regression was conducted to inves-
tigate the contribution of ASD, age of ASD diagnosis, and
presence or absence of ID in predicting sleep problems. Age
of participants was entered in the first step of the model.
Diagnosis of ASD was entered in Step 2, presence of ID was
entered in Step 3, and age of ASD diagnosis was entered in Step
4. Tests to determine whether the data met the assumption of
collinearity indicated that multicollinearity was not a concern.

The results of the multiple regression analysis show that the
overall model was significant (F (4, 4 = 1.51, p = .22, R® = .12,
Adj. R? = .04). In Step 1, the variable of age failed to account for
any of the variance in sleep problems (3 = .15, p = .32). The
Step 2 variable was also insignificant (8 = .06, p = .67). The
presence of ID, as entered in Step 3, failed to account for any of
the variance in this model (8 = —.06, p = .69). The final step of
the model, age of ASD diagnosis, was a significant predictor of
sleep problems (3 = —.37, p =.04). Table 3 displays the bivariate
intercorrelations of the variables. Table 4 displays the signifi-
cance of individual steps within the model.

Behavior Problems

The one-way between-subjects ANOVA to evaluate the effect
of the diagnostic group on behavior problems had the IV as the
diagnostic group with three levels: ASD alone, CP alone, or
both ASD and CP. The DV was behavior problems measured
using the CBCL. No significant difference was found between
groups regarding behavior problems (F 53y = 2.92, p = .06).

Social Communication Difficulties

The one-way between-subjects ANOVA to evaluate the effect
of the diagnostic group on the frequency of social communica-
tion difficulties had the IV as the diagnostic group with three
levels: ASD alone, CP alone, or both ASD and CP. The DV was
social communication difficulties measured using the SCQ.



Table 5. Means and Standard Deviations of Age of ASD diagnosis across two
groups.

Diagnostic group M SD
ASD alone 4.92 years (59 months) .74 years
ASD & CP 5.95 years (71 months) 1.34 years

Welch’s robust test of equality of means was subsequently
conducted and was significant (F = 192.82, p < .0l).
A significant difference was found between groups in relation
to social communication difficulties (F (554) = 155.97, p < .01).
A Game-Howell post hoc test was conducted to establish where
the significant differences were. This test revealed a significant
difference between the CP alone group and the ASD alone
group (p <.01). A significant difference was also found between
CP alone group and the ASD & CP group (p < .01). There were
no significant differences between the ASD & CP group and the
ASD alone group (p = .93).

Adaptive Behavior

The one-way between-subjects ANOVA to evaluate the effect
of the diagnostic group on adaptive behavior had the IV as the
diagnostic group with three levels: a diagnosis of ASD alone,
CP alone, or both ASD and CP. The DV was adaptive behavior
measured using the daily living skills domain of the Vineland
Adaptive Behavior Scale. Welch’s robust test of equality of
means was subsequently conducted, and was significant
(F =5.89, p =.005). A significant difference was found between
groups regarding adaptive behavior (F (5 54) = 5.44, p = .006).
A Game-Howell post hoc test was conducted to establish where
the significant differences were. This test revealed a significant
difference between the CP alone group and the ASD alone
group (p = .003). There were no significant differences between
the ASD & CP group and the ASD alone group (p = .93) or the
CP alone group (p = .60).

The linear regression was conducted to evaluate how well
the presence or absence of ID predicts adaptive behavior levels
in the sample. Multicollinearity was tested, and the assumption
was met, indicating that multicollinearity was not a concern,
with a Tolerance of 1 and a VIF of 1. A significant regression
equation was found (F ;4 = 184.76, p < .01, R* = .66, Adj.
R® = .66). These results suggest that the presence of an ID
significantly predicted levels of adaptive behavior

(p=-.81,p<.01).

Age of ASD Diagnosis

The one-way between-subjects ANOVA to evaluate the effect
of the diagnostic group on the age of ASD diagnosis had the IV
as the diagnostic group with two levels: a diagnosis of ASD
alone or both ASD and CP. The DV was the age of ASD
diagnosis. Levene’s test for homogeneity of variance was not
significant (F = 3.3, p = .07), ensuring homogeneity of variance.
A significant difference was found between groups and age of
ASD diagnosis (F (1,47 = 12.10, p = .001). Twenty-one percent
of the variability in sleep problems can be attributed to the
interaction effect (> = .21). The power of the interaction effect
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is .93, indicating reasonable interaction. Table 5 presents the
means and standard deviations for the age of ASD diagnosis
across the two groups.

Discussion

This study has demonstrated several novel findings. Significant
differences were found in sleep problems, social communica-
tion difficulties, and adaptive behavior levels, across the three
groups. The presence of an ID was a significant predictor of
adaptive behavior and the age of ASD diagnosis was
a significant predictor of the differences between groups.

Children and adolescents across all three groups in this
study scored above the mean CSHQ clinical cutoft point of
41 for sleep problems.®® This suggests that sleep problems are
prevalent across individuals with ASD, CP, and comorbid ASD
and CP. Indeed, they are more prevalent in this sample than in
neurotypical populations. A recent study that examined a large
community population found that sleep problems occurred in
22% of children (n = 855) and 20% of adolescents (n = 1047).%°

The current study also found that the number of sleep
problems was significantly greater in the ASD and CP group
and the ASD alone group than the CP alone group. These
findings should be taken into consideration when diagnosing
a child with CP because higher incidences of sleep problems
may imply a comorbid diagnosis of ASD. It was also found that
the age of ASD diagnosis was a predictor of sleep problems in
the ASD alone group. This is an interesting finding that war-
rants further investigation to develop a more nuanced under-
standing as to how sleep problems relate to the age at which
individuals are diagnosed, their individual characteristics, and
ASD traits.

Regarding social communication difficulties, significant dif-
ferences were found between the CP group and the ASD alone
group, and the CP group and those with comorbid ASD and
CP group. These results concur with previous research because
social communication deficits were prevalent in the ASD
population.”® This finding supports the accuracy of the parti-
cipants’ ASD diagnosis. However, in the current study,
a diagnosis of CP did not relate to the presence of social
communication difficulties. This finding may be due to the
characteristics of the participants with CP, as the frequency
of communication limitation of children with CP relates to the
clinical subtype of CP, the presence of ID, and poorer gross
motor function.” However, the findings also suggest that clin-
icians should be alert to the possibility of a comorbid ASD in
children with CP who do present with social communication
difficulties. Particularly as co-occurring ASD and CP has been
identified in up to 30% of children with CP.**

Concerning adaptive behavior, the significant difference
between the CP alone group and the ASD alone group sug-
gested that individuals with ASD had lower levels of adaptive
behavior levels than those with CP alone. No significant differ-
ence was found between the comorbid ASD and CP group and
the CP alone group. Further analysis found that ID was
a significant predictor of adaptive behavior. This is expected
because having a co-diagnosis of ID will increase the burden of
impairment for a child. Further research is needed to corrobo-
rate this finding.
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This study found a significant difference between the ASD
alone group and those with comorbid ASD and CP in terms of
age of ASD diagnosis. In children with ASD alone average age
of diagnosis was 4.92 years, while this was 5.95 years for
children with CP. These findings corroborate previous research
that found the average age of ASD diagnosis is over 5 years,”'
whereas the mean age of ASD diagnosis for children with CP is
7 years.”® The delayed age of ASD diagnosis in children with
CP may occur through clinicians being misled by the over-
lapping presentation of symptoms in both conditions.*®
Delayed diagnosis is an important issue because early inter-
vention is imperative for young children with ASD to ensure
optimal outcomes.*®

Fifty-four percent of the total sample in the current study
experienced at least one GI symptom. Similar prevalence has
been identified regarding feeding problems in 79% of people
with ASD,> and 89% of individuals with CP populations.®*~**
As GI symptoms are commonly linked to other comorbid dis-
orders, unexplained worsening of nonverbal behaviors in chil-
dren with ASD and CP, such as sleep problems, self-injurious
behavior, anxiety, or other challenging behavior, should encou-
rage clinicians to investigate and treat these GI symptoms.

This study contributes to the literature by examining com-
paring the symptomatology and developmental functioning in
children and adolescents of ASD alone, CP alone, and comor-
bid ASD and CP. It builds upon the insights of Jiang et al.*!
who examined the similarities and differences between these
groups of infants and toddlers.

This study has several limitations. The cross-sectional
research design allowed the researcher to compare all the
variables at the same time; however, causal relationships
between the variables could not be investigated. The inter-
pretation of the study’s findings and their generalizability
were also limited by the sample size. Another limitation is
that the study relied on parental reporting for all data, includ-
ing the ASD and CP diagnoses. This may be problematic as
ASD was not formally out-ruled from children in the CP-only
group. However, it is noteworthy that that parental reporting
has been found highly concordant with clinical diagnosis®’
and a score of above 15 on the SCQ would have alerted
researchers to probable ASD symptoms in the CP-only chil-
dren. Another limitation is that the degree of disability
experienced by individuals in the sample was not ascertained.
Not having done so makes the interpretation and general-
ization of the study findings difficult and this may create bias,
if the parents of children with relatively more severe disabil-
ity, and with the presence of comorbid conditions, were more
likely to participate in the study than parents of children
without these conditions.

Future research needs to replicate Jiang et al.,°" and the
current study, to corroborate these findings. This research
should formally confirm the diagnoses of participants and
ideally use larger samples to examine the sex and age of
individuals sampled in the three groups, including the
degree of physical and ID. Population-based studies in
particular would also allow for the generalization of find-
ings. Future knowledge could also be expanded using long-
itudinal research design to investigate the symptoms arising
from comorbid conditions, to ascertain how they are

experienced by individuals with ASD and CP, and how
they impact the developmental functioning of young, mid-
dle-aged, and older adults, across their lifespan.

This study investigated the frequency of comorbid con-
ditions including GI symptoms, sleep problems, challenging
behavior, social communication difficulties, and adaptive
behavior within a sample of children and adolescents with
ASD, CP, and those with comorbid ASD and CP. The
findings suggest there are significant differences between
the groups regarding sleep problems, social communication
difficulties, and that the presence of an ID significantly
predicted levels of adaptive behavior. It also found that
symptoms of these comorbid conditions in individuals
may hinder the diagnostic process of ASD with co-
occurring CP. These findings are important to inform clin-
icians, facilitate accurate and timely diagnosis, and provi-
sion of early intervention for individuals with ASD and CP.

Disclosure Statement

No potential conflict of interest was reported by the author(s).

Funding

This research did not receive any specific grant from funding agencies in
the public, commercial or not-for-profit sectors.

Ethical Approval

All procedures performed in studies involving human participants were in
accordance with the ethical standards of National University of Ireland
Galway and with the 1964 Helsinki declaration and its later amendments
or comparable ethical standards.

Informed Consent

Informed consent was obtained from all individual participants included
in the study.

References

1. American Psychiatric Association. 2013. Diagnostic and statistical
manual of mental disorders (DSM-5). Arlington, VA: American
Psychiatric Pub.

2. Thurm A, Farmer C, Salzman E, Lord C, Bishop S. State of the field:
differentiating intellectual disability from autism spectrum disor-
der [review]. Front Psychiatry. 2019;10:1-10. doi:10.3389/
fpsyt.2019.00526.

3. Chakrabarti S, Fombonne E. Pervasive developmental disorders in
preschool children. JAMA. 2001;285(24):3093-99. d0i:10.1001/
jama.285.24.3093.

4. Yeargin-Allsopp M, Rice C, Karapurkar T, Doernberg N, Boyle C,
Murphy C. Prevalence of autism in a US metropolitan area. JAMA.
2003;289(1):49-55. d0i:10.1001/jama.289.1.49.

5. Maenner MJ, Shaw KA, Baio J. Prevalence of autism spectrum
disorder among children aged 8 years—autism and developmental
disabilities monitoring network, 11 sites, United States, 2016.
MMWR Surveillance Summaries. 2020;4:69.

6. Loomes R, Hull L, Mandy WPL. What Is the male-to-female ratio
in autism spectrum disorder? A systematic review and
meta-analysis. ] Am Acad Child Adolesc Psychiatry. 2017;56
(6):466-74. doi:10.1016/j.jaac.2017.03.013.


https://doi.org/10.3389/fpsyt.2019.00526
https://doi.org/10.3389/fpsyt.2019.00526
https://doi.org/10.1001/jama.285.24.3093
https://doi.org/10.1001/jama.285.24.3093
https://doi.org/10.1001/jama.289.1.49
https://doi.org/10.1016/j.jaac.2017.03.013

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

. Matson JL, Nebel-Schwalm MS. Comorbid psychopathology with

autism spectrum disorder in children: an overview. Res Dev
Disabilities. 2007;28(4):341-52. d0i:10.1016/.ridd.2005.12.004.
Mannion A, Leader G. Attention-deficit/hyperactivity disorder in
autism spectrum disorder. Res Autism Spectr Disord. 2014a;8
(4):432-39. doi:10.1016/j.rasd.2013.12.021.

Mannion A, Leader G. Epilepsy in autism spectrum disorder. Res
Autism  Spectr Disord.  2014b;8(4):354-61.  doi:10.1016/j.
rasd.2013.12.012.

Leader G, Murray M, O’Stilleabhdin PS, Maher L, Naughton K,
Arndt S, White K, Traina I, Mannion A. Relationship between
parent-reported gastrointestinal symptoms, sleep problems, autism
spectrum disorder symptoms, and behavior problems in children
and adolescents with 22q11. 2 deletion syndrome. Res Dev Disabil.
2020b;104:103698. doi:10.1016/j.ridd.2020.103698.

Newman I, Leader G, Chen JL, Mannion A. An analysis of challen-
ging behavior, comorbid psychopathology, and attention-deficit/
hyperactivity disorder in fragile X syndrome. Res Dev Disabil.
2015;38:7-17. do0i:10.1016/j.ridd.2014.11.003.

Christensen D, Van Naarden Braun K, Doernberg NS,
Maenner M]J, Arneson CL, Durkin MS, Benedict RE, Kirby RS,
Wingate MS, Fitzgerald R, et al. Prevalence of cerebral palsy, co-
occurring autism spectrum disorders, and motor functioning-
Autism and developmental disabilities monitoring network, USA,
2008. Dev Med Child Neurol. 2014;56(1):59-65. doi:10.1111/
dmcn.12268.

Williams J, Hyde C, Spittle A. Developmental coordination dis-
order and cerebral palsy: is there a continuum? Curr Dev Disord
Rep. 2014;1:118-24. doi:10.1007/s40474-014-0009-3.

Pakula AT, Braun KV, Yeargin-Allsopp M. Cerebral palsy: classi-
fication and epidemiology. Phys Med Rehabil Clin.
2009;20:425-52. doi:10.1016/j.pmr.2009.06.001.

Meyns P, Van Gestel L, Massaad F, Desloovere K, Molenaers G,
Duysens J. Arm swing during walking at different speeds in chil-
dren with Cerebral Palsy and typically developing children. Res
Dev Disabil. 2011;32(5):1957-64. doi:10.1016/j.ridd.2011.03.029.
Sheean G. The pathophysiology of spasticity. Eur ] Neurol. 2002;9
(s1):3-9. doi:10.1046/j.1468-1331.2002.0090s1003.x.

Shevell M. Cerebral palsy to cerebral palsy spectrum disorder.
Neurology. 2019;92(5):233-35. doi:10.1212/WNL.0000000000006747.
Ancel PY, Livinec F, Larroque B. Cerebral palsy among very pre-
term children in relation to gestational age and neonatal ultra-
sound abnormalities: the EPIPAGE cohort study. Pediatrics.
2006;117(3):828-35. doi:10.1542/peds.2005-0091.

Vohr BR, Msall ME, Wilson D. Spectrum of gross motor function
in extremely low birth weight children with cerebral palsy at 18
months of age. Pediatrics. 2005;116(1):123-29. doi:10.1542/
peds.2004-1810.

Bax M, Goldstein M, Rosenbaum P. Proposed definition and clas-
sification of cerebral palsy. Dev Med Child Neurol.
2005;47:571-76. doi:10.1017/S001216220500112X.

Reid SM, Meehan EM, Arnup SJ, Reddihough DS. Intellectual dis-
ability in cerebral palsy: a population-based retrospective study. Dev
Med Child Neurol. 2018;60:687-94. doi:10.1111/dmcn.13773.
Yeargin-Allsopp M, Braun KV, Doernberg NS, Benedict RE,
Kirby RS, Durkin MS. Prevalence of cerebral palsy in 8-year-old
children in three areas of the United States in 2002: a multisite
collaboration. Pediatrics. 2008;121(3):547-54. do0i:10.1542/
peds.2007-1270.

Chounti A, Higglund G, Wagner P, Westbom L. Sex differences in
cerebral palsy incidence and functional ability: a total population
study. Acta Paediatr. 2013;102(7):712-17. doi:10.1111/apa.12240.
Epub 2013 Apr 12. PMID: 23551760

Kilincaslan A, Mukaddes NM. Pervasive developmental disorders
in individuals with cerebral palsy. Dev Med Child Neurol. 2009;51
(4):289-94. doi:10.1111/j.1469-8749.2008.03171.x.

Pahlman M, Gillberg C, Himmelmann K. Autism and attention-
deficit/hyperactivity disorder in children with cerebral palsy: high
prevalence rates in a population-based study. Dev Med Child
Neurol. 2021;63(3):320-27. doi:10.1111/dmcn.14736.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

DEVELOPMENTAL NEUROREHABILITATION 295

Smile S, Dupuis A, MacArthur C, Roberts W, Fehlings D.
Autism spectrum disorder phenotype in children with ambula-
tory cerebral palsy: a descriptive cross-sectional study. Res
Autism  Spectr Disord. 2013;7(2):391-97.  do0i:10.1016/j.
rasd.2012.10.008.

Matson JL, Goldin RL. Comorbidity and autism: trends, topics and
future directions. Res Autism Spectr Disord. 2013;7(10):1228-33.
doi:10.1016/j.rasd.2013.07.003.

Leyfer OT, Folstein SE, Bacalman S, Davis NO, Dinh E, Morgan J,
Tager-Flusberg H, Lainhart JE. Comorbid psychiatric disorders in
children with autism: interview development and rates of
disorders. J Autism Dev Disord. 2006;36(7):849-61. doi:10.1007/
$10803-006-0123-0.

Mannion A, Leader G. An investigation of comorbid psychological
disorders, sleep problems, gastrointestinal symptoms and epilepsy
in children and adolescents with autism spectrum disorder: a -
two year follow up. Res Autism Spectr Disord. 2016;22:20-33.
d0i:10.1016/j.rasd.2015.11.002.

Hollung SJ, Bakken IJ, Vik T, Lydersen S, Wiik R, Aaberg KM,
Andersen GL. Comorbidities in cerebral palsy: a patient registry
study. Dev Med Child Neurol. 2019;62(1):97-103. doi:10.1111/
dmen.14307.

Ibrahim SH, Voigt RG, Katusic SK, Weaver AL, Barbaresi WJ.
Incidence of gastrointestinal symptoms in children with autism: a
population-based study. Pediatrics. 2009;124(2):680-86. doi:10.1542/
peds.2008-2933.

Leader G, Mannion A. Gastrointestinal disorders. In: Matson JL,
editor. Comorbid conditions among children with autism spec-
trum disorders. New York: Springer;2015. p. 257-81. doi:10.1007/
978-3-319-19183-6_11.

Mannion A, Leader G, Healy O. An investigation of comorbid
psychological disorders, sleep problems, gastrointestinal symptoms
and epilepsy in children and adolescents with autism spectrum
disorder. Res Autism Spectr Disord. 2013;7(1):35-42.
doi:10.1016/j.rasd.2012.05.002.

Del Giudice E, Staiano A, Capano G, Romano A, Florimonte L,
Miele E, Ciarla C, Campanozzi A, Crisanti AF. Gastrointestinal man-
ifestations in children with cerebral palsy. Brain Dev. 1999 Jul;21
(5):307-11. doi:10.1016/s0387-7604(99)00025-x. PMID: 10413017.
Buie T, Campbell DB, Fuchs GJ, Furuta GT, Levy J, Van de Water J,
Whitaker AH, Atkins D, Bauman ML, Beaudet AL, et al.
Evaluation, diagnosis, and treatment of gastrointestinal disorders
in individuals with ASDs: a consensus report. Paediatrics. 2010;125
(Supplement 1):1-18. doi:10.1542/peds.2009-1878C.

Francis K, Mannion A, Leader G. The assessment and treat-
ment of toileting difficulties in individuals with autism spec-
trum disorder and other developmental disabilities. Rev
J Autism Dev Disord. 2017;4(3):190-204. doi:10.1007/s40489-
017-0107-3.

Horvath K, Papadimitriou JC, Rabsztyn A, Drachenberg C,
Tildon JT. Gastrointestinal abnormalities in children with autistic
disorder. ] Pediatr. 1999;135(5):559-63. doi:10.1016/S0022-
3476(99)70052-1.

Leader G, Tuohy E, Chen JL, Mannion A, Gilroy SP. Feeding
problems, gastrointestinal symptoms, challenging behavior and
sensory issues in children and adolescents with autism spectrum
disorder. ] Autism Dev Disord. 2020;50(4):1401-10. doi:10.1007/
$10803-019-04357-7.

Rzepecka H, McKenzie K, McClure I, Murphy S. Sleep, anxiety and
challenging behaviour in children with intellectual disability and/
or autism spectrum disorder. Res Dev Disabil. 2011;32(6):2758-66.
do0i:10.1016/j.ridd.2011.05.034.

Romeo DM, Brogna C, Quintiliani M, Baranello G, Pagliano E,
Casalino T, Sacco A, Ricci D, Mallardi M, Musto E, et al. Sleep
disorders in children with cerebral palsy: neurodevelopmental and
behavioral correlates. Sleep Med. 2014;15(2):213-18. doi:10.1016/j.
sleep.2013.08.793.

Newman CJ, O'Regan M, Hensey O. Sleep disorders in children
with cerebral palsy. Dev Med Child Neurol. 2006;48(7):564-68.
doi:10.1017/S0012162206001198.


https://doi.org/10.1016/j.ridd.2005.12.004
https://doi.org/10.1016/j.rasd.2013.12.021
https://doi.org/10.1016/j.rasd.2013.12.012
https://doi.org/10.1016/j.rasd.2013.12.012
https://doi.org/10.1016/j.ridd.2020.103698
https://doi.org/10.1016/j.ridd.2014.11.003
https://doi.org/10.1111/dmcn.12268
https://doi.org/10.1111/dmcn.12268
https://doi.org/10.1007/s40474-014-0009-3
https://doi.org/10.1016/j.pmr.2009.06.001
https://doi.org/10.1016/j.ridd.2011.03.029
https://doi.org/10.1046/j.1468-1331.2002.0090s1003.x
https://doi.org/10.1212/WNL.0000000000006747
https://doi.org/10.1542/peds.2005-0091
https://doi.org/10.1542/peds.2004-1810
https://doi.org/10.1542/peds.2004-1810
https://doi.org/10.1017/S001216220500112X
https://doi.org/10.1111/dmcn.13773
https://doi.org/10.1542/peds.2007-1270
https://doi.org/10.1542/peds.2007-1270
https://doi.org/10.1111/apa.12240
https://doi.org/10.1111/j.1469-8749.2008.03171.x
https://doi.org/10.1111/dmcn.14736
https://doi.org/10.1016/j.rasd.2012.10.008
https://doi.org/10.1016/j.rasd.2012.10.008
https://doi.org/10.1016/j.rasd.2013.07.003
https://doi.org/10.1007/s10803-006-0123-0
https://doi.org/10.1007/s10803-006-0123-0
https://doi.org/10.1016/j.rasd.2015.11.002
https://doi.org/10.1111/dmcn.14307
https://doi.org/10.1111/dmcn.14307
https://doi.org/10.1542/peds.2008-2933
https://doi.org/10.1542/peds.2008-2933
https://doi.org/10.1007/978-3-319-19183-6_11
https://doi.org/10.1007/978-3-319-19183-6_11
https://doi.org/10.1016/j.rasd.2012.05.002
https://doi.org/10.1016/s0387-7604(99)00025-x
https://doi.org/10.1542/peds.2009-1878C
https://doi.org/10.1007/s40489-017-0107-3
https://doi.org/10.1007/s40489-017-0107-3
https://doi.org/10.1016/S0022-3476(99)70052-1
https://doi.org/10.1016/S0022-3476(99)70052-1
https://doi.org/10.1007/s10803-019-04357-7
https://doi.org/10.1007/s10803-019-04357-7
https://doi.org/10.1016/j.ridd.2011.05.034
https://doi.org/10.1016/j.sleep.2013.08.793
https://doi.org/10.1016/j.sleep.2013.08.793
https://doi.org/10.1017/S0012162206001198

206 (&) G.LEADERETAL.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Wayte S, McCaughey E, Holley S, Annaz D, Hill CM. Sleep pro-
blems in children with cerebral palsy and their relationship with
maternal sleep and depression. Acta Paediatr. 2012;101(6):618-23.
do0i:10.1111/§.1651-2227.2012.02603.x.

Pruitt DW, Tsai T. Common medical comorbidities associated
with cerebral palsy. Phys Med Rehabil Clin N Am. 2009;20
(3):453-67. doi:10.1016/j.pmr.2009.06.002.

Leader G, Mannion A. Challenging behaviors. In: Matson JL, edi-
tor. Handbook of assessment and diagnosis of autism spectrum
disorder. New York: Springer;2016. p. 209-32. doi:10.1007/978-
3-319-27171-2_12.

Matson JL, Mahan S, Hess JA, Fodstad JC, Neal D. Progression of
challenging behaviors in children and adolescents with autism
spectrum disorders as measured by the Autism Spectrum
Disorders-Problem Behaviors for Children (ASD-PBC). Res
Autism  Spectr Disord. 2010;4(3):400-04. doi:10.1016/j.
rasd.2009.10.010.

Emerson E. Challenging behavior: analysis and intervention in
people with severe intellectual disabilities. 2nd. Cambridge:
Cambridge University Press; 2001.

Devlin S, Healy O, Leader G, Reed P. The analysis and treatment of
problem behavior evoked by auditory stimulation. Res Autism
Spectr Disord. 2008;2(4):671-80. doi:10.1016/j.rasd.2008.02.001.
McClintock K, Hall S, Oliver C. Risk markers associated with
challenging behaviours in people with intellectual disabilities:
a meta-analytic study. J Intellectual Disability Res. 2003;47
(6):405-16. doi:10.1046/j.1365-2788.2003.00517.x.

Dominick KC, Davis NO, Lainhart ], Tager-Flusberg H, Folstein S.
Atypical behaviors in children with autism and children with
a history of language impairment. Res Dev Disabil. 2007;28
(2):145-62. doi:10.1016/j.ridd.2006.02.003.

Holden B, Gitlesen JP. A total population study of challenging
behaviour in the county of Hedmark, Norway: prevalence, and
risk markers. Res Dev Disabil. 2006;27(4):456-65. doi:10.1016/j.
ridd.2005.06.001.

Leader G, Molina Bonilla P, Naughton K, Maher L, Casburn M,
Arndt S, Mannion A. Complex comorbid presentations are asso-
ciated with harmful behavior problems among children and ado-
lescents with cerebral palsy. Dev Neurorehabil. 2020a:1-10.
doi:10.1080/17518423.2020.1770353.

Allen CW, Silove N, Williams K, Hutchins P. Validity of the social
communication questionnaire in assessing risk of autism in pre-
school children with developmental problems. ] Autism Dev
Disord. 2007;37(7):1272-78. d0i:10.1007/s10803-006-0279-7.
Strid K, Heimann M, Tjus T. Pretend play, deferred imitation, and
parent-child interaction in speaking and non-speaking children
with autism. Scand ] Psychol. 2013;54(1):26-32. doi:10.1111/
sjop.12003.

Parkes J, Hill N, Platt MJ, Donnelly C. Oromotor dysfunction and
communication impairments in children with cerebral palsy:
a register study. Dev Med Child Neurol. 2010;52(12):1113-19.
doi:10.1111/j.1469-8749.2010.03765.x.

Nordberg A, Miniscalco C, Lohmander A, Himmelmann K. Speech
problems affect more than one in two children with cerebral palsy:
swedish population-based study. Acta Paediatr. 2013;102
(2):161-66. doi:10.1111/apa.12076.

Zhang JY, Oskoui M, Shevell M. A population-based study of
communication impairment in cerebral palsy. ] Child Neurol.
2015;30(3):277-84. d0i:10.1177/0883073814538497.

Matson JL, Shoemaker M. Intellectual disability and its relation-
ship to autism spectrum disorders. Res Dev Disabil. 2009;30
(6):1107-14. doi:10.1016/j.ridd.2009.06.003.

Lord C, Schopler E. Stability of assessment results of autistic and
non-autistic language-impaired children from preschool years to
early school age. J Child Psychol Psychiatry. 1989;30(4):575-90.
doi:10.1111/§.1469-7610.1989.tb00269.x.

Perry A, Flanagan HE, Geier JD, Freeman NL. Brief report: the
Vineland adaptive behavior scales in young children with autism
spectrum disorders at different cognitive levels. ] Autism Dev
Disord. 2009;39(7):1066-78. doi:10.1007/s10803-009-0704-9.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

Simonoff E, Pickles A, Charman T, Chandler S, Loucas T, Barid G.
Psychiatric disorders in children with autism spectrum disorders:
prevalence, comorbidity, and associated factors in a
population-derived sample. ] Am Acad Child Adolesc Psychiatry.
2008;47(8):921-29. d0i:10.1097/CHIL.0b013e318179964f.

Jiang X. Developmental functioning of infants and toddlers with
Autism and cerebral palsy. [dissertation]. Louisiana State
University; 2017.

Autism Treatment Network. GI symptom inventory questionnaire,
vers. 3.0. New York (NY): Autism Speaks; 2005.

Leader G, Francis K, Mannion A, Chen J. Toileting problems in
children and adolescents with parent-reported diagnoses of autism
spectrum disorder. J Dev Phys Disabil. 2018;30(3):307-27.
doi:10.1007/s10882-018-9587-z.

Mazurek MO, Kanne SM, Wodka EL. Physical aggression in chil-
dren and adolescents with autism spectrum disorders. Res Autism
Spectr Disord. 2013;7(3):455-65. d0i:10.1016/j.rasd.2012.11.004.
Owens JA, Spirito A, McGuinn M, Nobile C. Sleep habits and sleep
disturbance in elementary school-aged children. J Dev Behav
Pediatr. 2000;21(1):27-36. doi:10.1097/00004703-200002000-00005.
Goodlin-Jones BL, Sitnick SL, Tang K, Liu J, Anders TF. The
children’s sleep habits questionnaire in toddlers and preschool
children. ] Dev Behav Pediatr. 2008;29(2):82-88. d0i:10.1097/
DBP.0b013e318163c39a.

Goldman SE, McGrew S, Johnson KP, Richdale AL, Clemons T,
Malow BA. Sleep is associated with problem behaviors in children
and adolescents with autism spectrum disorders. Res Autism
Spectr Disord. 2011;5(3):1223-29. d0i:10.1016/j.rasd.2011.01.010.
Shahid A, Wilkinson K, Marcu S, and Shapiro CM, Eds. STOP,
THAT and one hundred other sleep scales. New York: Springer
Science & Business Media; 2012 Jan 7.

Achenbach TM, Rescorla L. Manual for the ASEBA school-age
forms & profiles: an integrated system of multi-informant assess-
ment. Burlington (VT): Aseba; 2001.

McConnell MC, Kerig PK. Assessing coparenting in families of
school-age children: validation of the coparenting and family rat-
ing system. Can ] Behav Sci. 2002;34(1):44. doi:10.1037/h0087154.
Aschenbrand SG, Angelosante AG, Kendall PC. Discriminant
validity and clinical utility of the CBCL with anxiety-disordered
youth. J Clin Child Adolesc Psychol. 2005;34(4):735-46.
d0i:10.1207/s15374424jccp3404_15.

Achenbach TM, Dumenci L, Rescorla LA. DSM-oriented and
empirically based approaches to constructing scales from the
same item pools. J Clin Child Adolesc Psychol. 2003;32
(3):328-40. d0i:10.1207/S15374424JCCP3203_02.

Haller6d SLH, Larson T, Stdhlberg O, Carlstrom E, Gillberg C,
Anckarsdter H, Rastam M, Lichtenstein P, Gillberg C. The Autism
—Tics, AD/HD and other Comorbidities (A-TAC) telephone
interview: convergence with the Child Behavior Checklist
(CBCL). Nord J Psychiatry. 2010;64(3):218-24. doi:10.3109/
08039480903514443.

Nakamura BJ, Ebesutani C, Bernstein A, Chorpita BF.
A psychometric analysis of the child behavior checklist
DSM-oriented scales. ] Psychopathol Behav Assess. 2009;31
(3):178-89. d0i:10.1007/s10862-008-9119-8.

Rutter M, Le Couteur A, Lord C. Autism diagnostic interview-
revised. Los Angeles (CA): Western Psychological Services. 2003;
Vol. 29 30. 2003

Eaves LC, Wingert HD, Ho HH, Mickelson EC. Screening for
autism spectrum disorders with the social communication
questionnaire. ] Dev Behav Pediatr. 2006;27(Supplement 2):S95-
103. doi:10.1097/00004703-200604002-00007.

Bolte S, Holtmann M, Poustka F. The Social Communication
Questionnaire (SCQ) as a screener for autism spectrum disor-
ders: additional evidence and cross-cultural validity. ] Am Acad
Child Adolesc Psychiatry. 2008;47(6):719-20. doi:10.1097/
CHI.0b013e31816c42bd.

Sparrow SS, Cicchetti D, Balla DA. Vineland adaptive behavior
scales. Second ed. Texas: PsycTESTS Dataset; 2005. doi:10.1007/
978-0-387-79948-3_1602.


https://doi.org/10.1111/j.1651-2227.2012.02603.x
https://doi.org/10.1016/j.pmr.2009.06.002
https://doi.org/10.1007/978-3-319-27171-2_12
https://doi.org/10.1007/978-3-319-27171-2_12
https://doi.org/10.1016/j.rasd.2009.10.010
https://doi.org/10.1016/j.rasd.2009.10.010
https://doi.org/10.1016/j.rasd.2008.02.001
https://doi.org/10.1046/j.1365-2788.2003.00517.x
https://doi.org/10.1016/j.ridd.2006.02.003
https://doi.org/10.1016/j.ridd.2005.06.001
https://doi.org/10.1016/j.ridd.2005.06.001
https://doi.org/10.1080/17518423.2020.1770353
https://doi.org/10.1007/s10803-006-0279-7
https://doi.org/10.1111/sjop.12003
https://doi.org/10.1111/sjop.12003
https://doi.org/10.1111/j.1469-8749.2010.03765.x
https://doi.org/10.1111/apa.12076
https://doi.org/10.1177/0883073814538497
https://doi.org/10.1016/j.ridd.2009.06.003
https://doi.org/10.1111/j.1469-7610.1989.tb00269.x
https://doi.org/10.1007/s10803-009-0704-9
https://doi.org/10.1097/CHI.0b013e318179964f
https://doi.org/10.1007/s10882-018-9587-z
https://doi.org/10.1016/j.rasd.2012.11.004
https://doi.org/10.1097/00004703-200002000-00005
https://doi.org/10.1097/DBP.0b013e318163c39a
https://doi.org/10.1097/DBP.0b013e318163c39a
https://doi.org/10.1016/j.rasd.2011.01.010
https://doi.org/10.1037/h0087154
https://doi.org/10.1207/s15374424jccp3404_15
https://doi.org/10.1207/S15374424JCCP3203_02
https://doi.org/10.3109/08039480903514443
https://doi.org/10.3109/08039480903514443
https://doi.org/10.1007/s10862-008-9119-8
https://doi.org/10.1097/00004703-200604002-00007
https://doi.org/10.1097/CHI.0b013e31816c42bd
https://doi.org/10.1097/CHI.0b013e31816c42bd
https://doi.org/10.1007/978-0-387-79948-3_1602
https://doi.org/10.1007/978-0-387-79948-3_1602

79.

80.

81.

82.

Ray-Subramanian CE, Huai N, Weismer SE. Brief report: adaptive
behavior and cognitive skills for toddlers on the autism spectrum.
J Autism Dev Disord. 2011;201(41):679-84. doi:10.1007/s10803-
010-1083-y.

Lewien C, Genuneit J, Meigen C, Kiess W, Poulain T. Sleep-related
difficulties in healthy children and adolescents. BMC Pediatr.
2021;21(1):1-11. doi:10.1186/s12887-021-02529-y.

Wiggins LD, Baio JO, Rice C. Examination of the time
between first evaluation and first autism spectrum diagnosis
in a population-based sample. ] Dev Behav Pediatr. 2006;27
(Supplement 2):579-87. do0i:10.1097/00004703-200604002-
00005.

Fung EB, Samson-Fang L, Stallings VA, Conaway M, Liptak G,
Henderson RC, Worley G, O’Donnell MA, Calvert R,
Rosenbaum P, et al. Feeding dysfunction is associated with

83.

84.

85.

DEVELOPMENTAL NEUROREHABILITATION 297

poor growth and health status in children with cerebral palsy.
J Am Diet Assoc. 2002;102(3):361-73. doi:10.1016/S0002-
8223(02)90084-2.

Reilly S, Skuse D, Poblete X. Prevalence of feeding problems and
oral motor dysfunction in children with cerebral palsy:
a community survey. ] Pediatr. 1996;129(6):877-82. doi:10.1016/
S0022-3476(96)70032-X.

Sullivan PB, Juszczak E, Lambert BR, Rose M, Ford-Adams ME,
Johnson A. Impact of feeding problems on nutritional intake and
growth: Oxford feeding study II. Dev Med Child Neurol.
2002;44:461-67. doi:10.1111/j.1469-8749.2002.tb00307.x.
Gorrindo P, Williams KC, Lee EB, Walker LS, McGrew SG,
Levitt P. Gastrointestinal dysfunction in autism: parental report,
clinical evaluation, and associated factors. Autism Res. 2012;5
(2):101-08. doi:10.1002/aur.237.


https://doi.org/10.1007/s10803-010-1083-y
https://doi.org/10.1007/s10803-010-1083-y
https://doi.org/10.1186/s12887-021-02529-y
https://doi.org/10.1097/00004703-200604002-00005
https://doi.org/10.1097/00004703-200604002-00005
https://doi.org/10.1016/S0002-8223(02)90084-2
https://doi.org/10.1016/S0002-8223(02)90084-2
https://doi.org/10.1016/S0022-3476(96)70032-X
https://doi.org/10.1016/S0022-3476(96)70032-X
https://doi.org/10.1111/j.1469-8749.2002.tb00307.x
https://doi.org/10.1002/aur.237

	Abstract
	Introduction
	Autism Spectrum Disorder
	Cerebral Palsy
	ASD and CP and Comorbidity
	Gastrointestinal Symptoms in ASD and CP
	Sleep Problems in ASD and CP
	Challenging Behavior in ASD and CP
	Social Communication Problems in ASD and CP
	Adaptive Behavior in ASD and CP
	Current Study

	Method
	Participants
	Procedure and Informants
	Measures
	Demographic Information
	Gastrointestinal Symptom Inventory
	Children’s Sleep Habits Questionnaire (CSHQ)
	Child Behavior Checklist
	Social Communication Questionnaire (SCQ)
	Vineland Adaptive Behavior Scale, Second Edition (Vineland-II)

	Analyses

	Results
	Gastrointestinal Symptoms
	Sleep Problems
	Behavior Problems
	Social Communication Difficulties
	Adaptive Behavior
	Age of ASD Diagnosis

	Discussion
	Disclosure Statement
	Funding
	Ethical Approval
	Informed Consent
	References

