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ABSTRACT

Aim: Research is required to study the relationship between age of autism spectrum disorder (ASD)
diagnosis and the presence of comorbidities. Method: The Gastrointestinal Symptom Inventory, Autism
Spectrum Disorder-Comorbid for Children, Behavior Problem Inventory-Short Form and Social
Communication Questionnaire were completed by parents of 129 children and adolescents with
a diagnosis of ASD. Results: Results revealed significant relationships between the age of ASD diagnosis,
the presence of comorbidities and intellectual disability. Significant correlations were found between the
age of ASD diagnosis and self-injurious and stereotyped behavior. Comorbid psychopathology signifi-
cantly predicted the presence of Gl symptoms. In addition, the relationship between comorbid psycho-
pathology and challenging behavior in this study was reported as bi-directional as both comorbidities
predicted one another in the sample. Conclusion: Future research needs to consider the role of comor-

bidities in relation to ASD diagnosis.

Introduction
Autism Spectrum Disorder

Autism Spectrum Disorder (ASD) is a lifelong neurodevelop-
mental disorder characterized by deficits in social communica-
tion and social interaction, as well as restricted, repetitive
patterns of behavior, interests or activities." ASD is expressed
on a continuum ranging from mild to severe. Some children
may have strong language and intellectual abilities while others
may not be verbal and may require lifelong care.

Age of Diagnosis

Research suggests that ASD can be reliably diagnosed as early
as 24 months.” More recently, studies have found that the
average age a child receives an ASD diagnosis is between four
and five years.> Despite the growing prevalence of ASD and
ASD awareness, previous research found that the age of ASD
diagnosis has not decreased.’

An ASD diagnosis is important to access early intervention.
Early intervention is associated with reduced intellectual, beha-
vioral and functional impairments in ASD.”> Research has also
reported that early intervention increases adaptive functioning
and intelligence quotient (IQ), as well as decreasing challen-
ging behaviors in individuals with ASD.®"® A delayed diagnosis
may result in ineffective treatment,” school placement, and
limited access to programs and resources beneficial for ASD
children.” Whereas an early diagnosis of ASD can expedite
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early intervention and effective outcomes'® thus, highlighting
the importance of early ASD diagnosis.

There are several factors that may influence the age a child
receives a diagnosis. Firstly, those with a sibling already diag-
nosed are more likely to be receiving earlier diagnosis than
those who are the first in the family seeking a diagnosis.''
Secondly, socio-economic status (SES) also influences age of
diagnosis, with those from lower SES receiving later
diagnoses."" Tt has also been reported that those in rural areas
are more likely to receive later diagnosis that those in urban
settings.'?

Comorbidity in Autism Spectrum Disorder

Comorbidity is defined as the existence of two or more dis-
orders in the same individual.'> The awareness of comorbid
conditions related to ASD is extremely important in order to
accurately diagnose one disorder as primary and another as
secondary.'> Common comorbid conditions in ASD include
epilepsy, sleep problems, GI symptoms, toileting problems,
behavioral problems, attention-deficit/hyperactivity disorder
(AD/HD), anxiety and depression.'**® Research has found
that 70% of children and adolescents with ASD have
a minimum of one comorbid condition with social anxiety
being the most reported symptom.*'

Symptoms of a comorbidity may overlap and mask the
symptoms of ASD, therefore leading to significant delays in
an ASD diagnosis. For instance, one study found that ASD co-
occurred with AD/HD in 59% of children with an ASD
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diagnosis.”” Findings from this study revealed that age of ASD
diagnosis was significantly later for children with
a comorbidity. More specifically, age of diagnosis was on aver-
age 4 years older for children with a comorbid diagnosis of
ASD and AD/HD, compared to ASD alone. Similarly, another
study found that children with an initial diagnosis of AD/HD
did not receive an ASD diagnosis for an average of 3 years later
than those without comorbid AD/HD.*

Research focusing on how comorbidities can affect the age
of ASD diagnosis is limited. Therefore, research exploring the
specificity of this relationship requires further investigation.
Accurately diagnosing comorbidities with ASD can signifi-
cantly assist healthcare professionals in providing the best
possible medication regiments for children while minimizing
possible side effects.?*?> In addition, the awareness of disorders
comorbid with ASD is extremely important in order to elim-
inate the occurrence of diagnostic overshadowing biases.*!
This phenomenon occurs when the clinician fails to recognize,
and consequently underdiagnoses the co-occurring disorder by
falsely attributing the symptoms to the primary disorder.>

Gastrointestinal Symptoms

Numerous studies reveal greater incidence of GI symptoms in
individuals with ASD compared to the general population.””*°
Prevalence rates of GI symptoms in ASD range from 9% to
90%.'7° The presence of GI symptoms in ASD has been linked
to various negative outcomes such as increased sleep problems,
aggressive behavior, comorbid psychopathology, language
regression, intellectual disabilities and social skills
impairments.”'~>*

One study reported that the main GI symptoms include
abdominal pain, chronic constipation, nausea, diarrhea and
bloating.*® Other symptoms include disaccharides deficiencies,
abnormalities of the enteric nervous system, inflammation of
the GI tract, and gastroesophageal reflux disease.”® GI issues
can cause immense discomfort and pain to an individual,
which can result in increased levels of challenging behavior.>

Previous research has also found a relationship between GI
symptoms and comorbid psychopathology.’>** Specifically,
nausea can impact worry/depressed behavior, avoidant beha-
vior and conduct behavior in children with ASD.***?
Abdominal pain and constipation is also related to higher
levels of conduct behavior.> There is a need for further exam-
ination of the relationship between comorbid psychopathology
and GI symptoms. Additionally, research investigating the
impact of age of diagnosis of ASD on the presentation of GI
symptoms is currently limited. This is an area that requires
turther investigation.

Challenging Behaviors

Challenging behaviors are defined as “behaviors that are cultu-
rally abnormal of such duration, intensity or frequency that
places the person or others around them in physical jeopardy
or behavior which is likely to seriously limit the use of or result
in the person being denied the access to ordinary community
facilities”.® ™ For children, the definition has been further
refined to include aggression, self-injury and property

destruction, and any behavior that inhibits with the learning
or social interactions or is considered problematic by the
child’s family.”® Research found that the prevalence for chal-
lenging behavior in children and adolescents with ASD is
93.7%.%

Challenging behaviors can occur as a reaction to experien-
cing physical pain or as a means of gaining attention from
others."”*® Individuals with ASD sometimes lack the verbal
ability to effectively communicate this information to
others.’>*>*" Parents or caregivers may not recognize the
child’s underlying reasons for displaying challenging behavior,
which in turn can cause frustration for both the child and
parent. Early identification of ASD symptoms is crucial so
that the child can receive the most appropriate and effective
interventions. Early intervention during the toddler and pre-
school years improves outcomes for most children with ASD.*!
Research has not yet focused on how challenging behavior can
impact age of ASD diagnosis.

Comorbid Psychopathology

The most common comorbid psychopathological disorders
that co-occur with ASD include depression, anxiety
and AD/HD.* Prevalence rates in the literature for comorbid
psychopathology range from 11% to 84%, depending on the
comorbid psychopathologies being considered.*> Little is
known about the relationship between age of ASD diagnosis
and comorbid psychopathology.

Current Study

Given the prevalence of comorbidity in ASD, research is
needed to evaluate the age of ASD diagnosis and its relation-
ship with comorbid conditions. Previous research has identi-
fied that a comorbid AD/HD diagnosis suggests a later ASD
diagnosis,” yet little is known about how other comorbid
conditions affect age of ASD diagnosis. Research investigating
how comorbid conditions affect age of diagnosis of ASD is
imperative, as an early diagnosis of ASD is important in order
to access early intervention. The rationale for the current study
aimed to expand on previous research by examining the age at
which each participant was diagnosed with ASD, and how age
of ASD diagnosis is related to other comorbid conditions such
as GI symptoms, comorbid psychopathology and challenging
behavior. The rationale behind choosing these comorbid con-
ditions in the present study is that the relationships between
these comorbidities and age of diagnosis have yet to be inves-
tigated in research. Previous research has also identified
gender,** overshadowing of an ID,* medication®® and early
intervention*’ as influential factors on the age of ASD diag-
nosis. These variables were included as controls in this study.

Method
Participants

The participants in this study consist of 129 children and
adolescents with a diagnosis of ASD in accordance with DSM-
IV-TR criteria.*® Diagnoses of each child were provided by



a licensed psychologist or pediatrician prior to participation in
the study. Of the 129 children, 77.5% (n = 100) were males and
22.5% (n = 29) were female, ranging from 3 to 18 years
(M = 111.56 months, SD = 46.13). An intellectual disability
(ID) was reported in 45% (n = 71) of participants. Within those
participants with an ID, 31 (23.1%) reported a mild ID, 19
(14.2%) reported a moderate ID, and 8 (6%) reported
a severe ID.

Procedure and Informants

Informants were recruited through parent support groups,
social media, and special schools. During the recruitment pro-
cess it was stated that this study was looking for parents of
children and adolescents with comorbid conditions and with
no comorbid conditions to take part, as this would help us
learn more about why some children present with these con-
ditions and others do not. If parents/guardians wished to
participate in the study, they were provided with a participant
information sheet and a consent form to complete. After pro-
viding consent, parents received a battery of the below ques-
tionnaires to complete in their own time. Rating scales were
completed independently by parents of children and adoles-
cents diagnosed with ASD. Instructions were printed on the
top of each questionnaire.

Measures

Demographic Information

A questionnaire constructed by the researchers provided infor-
mation on the participant’s age, gender, the age of ASD diag-
nosis, the presence/absence of an ID, and level of ID.
Interventions participants were undergoing were asked to be
stated, including Applied Behavior Analysis, eclectic interven-
tion, other interventions, such as special needs assistance, or no
intervention at all. Further, participants were asked to state if
any medication was taken. Presence or absence of any current
comorbid diagnosis such as epilepsy, AD/HD and an anxiety
disorder were also reported.

Gastrointestinal Symptom Inventory

The Gastrointestinal Symptom Inventory®® is a 35-item ques-
tionnaire that assesses GI symptoms. This measure includes
questions about the presence, duration, and nature of various
GI symptoms. The inventory is scored initially dichotomously
(i.e. whether or not the child has any GI symptoms), whereby
higher scores imply the presence of more GI symptoms. This
tool has not been validated. It is based on previous question-
naires and on clinical symptom assessment for children with
ASD and identified GI disorders. However, it has been success-
fully implemented in previous published research with chil-
dren and adolescents with ASD.**>* The Cronbach alpha
coefficient in this study was .72.

Autism Spectrum Disorder — Comorbid for Children (ASD-CC)
The ASD-CC™ is a 39-item, informant-based rating scale
designed to assess symptoms of psychopathology and emo-
tional disturbances which commonly occur with ASD. Each
symptom is rated on the extent to which it has been a recent
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problem (0 = not a problem or impairment, not at all,
1 = mild problem or impairment, 2 = severe problem or
impairment, or X = does not apply or don’t know). Mean
scores and standard deviations for the subscales within the
ASD-CC are calculated and compared to the established
cutoffs of no/minimal impairment, moderate impairment,
and severe impairment.”* Factor analysis yielded seven sub-
scales in the ASD-CC: tantrums, repetitive behavior, worry/
depressed, avoidant behavior, under-eating, conduct and
over-eating.”” Interrater and test-retest reliability for the
ASD-CC has been found to be moderately good,”® with
very good internal consistency reported (a = .91).”

Behavior Problems Inventory — Short Form (BPI-S)

The BPI-S*® is a shortened version of the BPI-01.> Behaviors
were categorized into three subscales: self-injurious behavior
(8 items), aggressive/destructive behavior (10 items), and
stereotyped behavior (12 items). Each item is rated by fre-
quency (0 = never, to 4 = hourly) and severity (0 = no problem,
to 3 = severe problem) using a Likert-Scale. The BPI-S is
a widely used measure and yields strong psychometric proper-
ties with high internal consistency, presenting a Cronbach’s
alpha of (a = .91), with total frequency and severity subscales
ranging from .89 to .83, respectively.”” This instrument also
depicts good test-retest and interrater reliability ranging from
.65 t0 .91%, as well as having strong evidence for confirmatory
and discriminant validity.®'

The Social Communication Questionnaire (SCQ)

The SCQ® is a 40-item parent report based on the Autism
Diagnostic Interview-Revised (ADI-R).® The total score represents
the severity of symptoms associated with ASD (range 0-39 for
verbal and 0-33 for non-verbal children) with a higher score
indicating greater severity of ASD symptoms. The suggested cut-
off score for children under the age of five is 11°*°° and 15 for
children older than five years of age. The scale has high reliability
ranging from .84 to .93, as well as diagnostic validity.®® It has been
established as a valuable screening tool in children. 56~
Cronbach’s Alpha in this study was .81.

Results
Descriptive Statistics

Demographic Information

Over a third of the participants (36%; n = 46) reported taking
medication, with hormones, laxatives and anticonvulsant medi-
cations being the most prevalent (see Table 1). It was reported
that 47.3% (n = 61) had a psychological or medical comorbid
diagnosis, including AD/HD (14.7%, n = 19), anxiety disorder
(18.6%, n = 24), dyspraxia (6.2%, n = 8), and epilepsy (1.5%,
n = 2). Regarding interventions, 18.6% (n = 24) received Applied
Behavior Analysis, while a further 17.1% (n = 22) reported
receiving eclectic intervention. The remainder (64.3%) of the
participants (n = 83) reported receiving other interventions,
such as special needs assistance, or received no intervention at all.

Age of ASD Diagnosis
Age of ASD diagnosis was reported in months, ranging from
1 year and 6 months (18 months) to 17 years and 6 months
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Table 1. Demographic information of study sample (N = 129).

n %
Age of Diagnosis
0-24 Months 7 54
25-48 Months 53 41.1
49-72 Months 31 24.0
73-96 Months 16 124
97-120 Months 8 6.2
121-144 Months 8 6.2
145-168 Months 2 1.6
169-192 Months 3 23
Above 193 Months 1 0.8
Medication
Anticonvulsants 8 6.2
Antidepressants 7 5.5
Stimulants 4 3.1
Atypical Antipsychotics 4 3.1
Laxatives 12 9.3
Antihistamines 4 3.1
Proton-pump Inhibitors 2 1.6
Antispasmodic 3 23
Corticosteroids 2 1.6
Alpha2 Adrenergic Agonists 2 1.6
Central Alpha Agonists 2 1.6
Hormones 23 17.8
Nutritional Supplements 5 39
Other 8 6.2
Intervention
Applied Behavior Analysis 24 18.6
Eclectic 22 17.1
Other 83 64.3

(210 months), with the mean age of diagnosis being 5 years
5 months (64.66 months; SD = 38.22). Table 1 gives a summary
of the ages of diagnoses across the study sample.

ASD Symptoms

ASD symptoms was measured using the SCQ. The mean SCQ
score was 20.19 (SD = 6.5). Cutoff scores for ASD ranges from
11 for children under the age of five to 15 for those over 5 years.

Gastrointestinal Symptoms

Within the last 3 months, 82.2% (n = 106) of the participants
presented with at least one GI symptom. Of these participants,
17.2% (n = 23) presented with one symptom, 17.2% (n = 23)
with two symptoms, while 21.6% (n = 29) reported experien-
cing three symptoms. A further 11.2% (n = 15) presented with
four symptoms and only 7.5% (n = 10) reported experiencing
all five symptoms. The most common GI symptom reported
was constipation (53.5%; n = 69) and abdominal pain (52.7%;
n = 68). Diarrhea was reported in 42.64% (n = 55) of partici-
pants. Nausea affected 35.66% (n = 46) of the participants in
the last 3 months. The least common symptom was bloating,
with just 29.46% (n = 38) reporting symptoms.

Table 2. Means and standard deviations for subscales of the BPI-S (N = 129).

Subscale M sD
SIB Frequency 478 453
SIB Severity 3.93 3.62
Aggressive/Destructive Behavior Frequency 8.47 7.89
Aggressive/Destructive Behavior Severity 7.22 6.64
Stereotyped Behavior Frequency 15.64 8.91

Challenging Behavior

Challenging behavior was measured using the BPI-S, for which
the mean and standard deviations were calculated for the three
subscales (See Table 2). All participants (N = 129) reported at
least one form of challenging behavior. All three forms were
reported in 67.9% (n = 91), while 20.9% (n = 28) reported to
present with two behaviors, and 7.5% (n = 10) presented with
only one form of challenging behavior.

Comorbid Psychopathology

Comorbid Psychopathology was measured using the ASD-CC.
The total score averaged at a mean of 37.74 (SD = 16.03), with
subscales as follows: tantrum behavior (M = 10.28; SD = 4.84),
repetitive behavior (M = 8.48; SD = 4.53), worry/depressed
(M = 498; SD = 3.29), avoidant behavior (M = 7.35;
SD = 3.07), under-eating (M = 1.75; SD = 2.14), conduct
(M =2.91; SD = 2.67), and over-eating (M = 1.89; SD = 1.77).

Analyses

A fixed effects Pearson’s correlation was conducted to assess
the relationship between the age of ASD diagnosis and the
presence of an ID. To further investigate this relationship, an
independent samples ¢-test was employed. Pearson’s correla-
tion was conducted to assess the association between the age of
ASD diagnosis and parent reported medical or psychological
comorbid conditions. To further investigate this relationship,
an independent samples ¢-test was conducted. Pearson’s corre-
lations were carried out to examine the relationship between
the age of ASD diagnosis and total GI symptoms, comorbid
psychopathology, and challenging behavior with a Bonferroni
adjusted alpha level of .008 per test (.05/6) as multiple compar-
isons were made. A series of hierarchical multiple regression
analyses was conducted to determine predictors of GI symp-
toms, comorbid psychopathology, and challenging behavior.

Analyses of Age of ASD Diagnosis and Comorbid
Conditions

Analyses of Age of ASD Diagnosis and Intellectual Disability
Pearson’s correlation revealed a significant moderate correlation
between the age of ASD diagnosis and the presence of an ID
(r (129) = .30, p < .001). An independent t-test indicated a sig-
nificant difference in age of diagnosis of ASD between indivi-
duals who had an ID and those who did not (¢ (125.19) = —-3.71,
p < .001). Children with an ID (M = 51.86, SD = 29.77) were
diagnosed with ASD much earlier than children without an ID
(M = 75.11, SD = 41.28).

Analyses of the Age of ASD Diagnosis with Medical or
Psychological Comorbid Conditions

Pearson’s correlation was carried out to examine the associa-
tion between the age of ASD diagnosis and parent reported
medical or psychological comorbid conditions. A negative cor-
relation was found between the age of ASD diagnosis and the
presence of a medical or psychological comorbid condition
(r (129) = -.17, p < .05). An independent t-test indicated
a significant difference in age of diagnosis of ASD between
individuals who presented with a medical or psychological



comorbid condition and those who did not (¢ (122.74) = 2.01,
p < .05). Children with a medical or psychological comorbid
condition (M = 71.03, SD = 42.24) were diagnosed with ASD
much later than children without a medical or psychological
comorbid condition (M = 75.11, SD = 41.28).

Correlation Analyses of the Age of ASD Diagnosis with Gl
Symptoms and Comorbid Psychopathology

Pearson’s correlations were carried out to examine the associa-
tions between age of ASD diagnosis and total GI symptoms; as
well as the age of ASD diagnosis and comorbid psychopathol-
ogy (as measured by the ASD-CC total scores). No significant
correlations were found between these variables.

Correlation Analyses of the Age of ASD Diagnosis and
Challenging Behavior

Pearson’s correlations were conducted to investigate the rela-
tionship between age of ASD diagnosis and challenging beha-
vior, as measured using the BPI-S. Analyses were conducted for
each of the three subscales of the BPI-S (self-injurious behavior
{SIB}; aggressive/destructive behavior; stereotyped behavior),
including the frequency and severity of the SIB and the aggres-
sive/destructive behavior subscales and the frequency of stereo-
typed behavior. Significant correlations were found between
age of ASD diagnosis and the three subscales as presented in
Table 3. A small negative correlation was reported between age
of diagnosis and SIB frequency as well as SIB severity.
A negative correlation was also found between age of diagnosis
and stereotyped behavior frequency.

Hierarchical Multiple Regression Analyses

Predictors of GI Symptoms

At Block 1, age, gender, presence of an ID, medication and
intervention were entered as control variables and were not
significant in predicting GI symptoms. At Block 2, the addition
of age of ASD diagnosis was not significant in predicting GI
symptoms (F (121) = 1.50, p = .18, R?* = .07). Comorbid
psychopathology (as measured by the ASD-CC total scores)
was entered in Block 3, and the model became statistically
significant (F (7,120) = 2.19, p = .04, R* = .11), explaining 11%
of the variance in GI symptoms. As can be seen in Table 4, total
ASD-CC scores was the only significant predictor in Block 3
(p =.02). The addition of total BPI-S scores measuring challen-
ging behavior in Block 4 was not significant in predicting GI
symptoms (F(g 119) = 2.11, p = .04, R =.13).

Table 3. Pearson’s Correlations of age of ASD Diagnosis and Challenging Behavior
subcategories (BPI-S).

1 2 3 4 5 6
1 Age of ASD Diagnosis
2 SIB Frequency —.25** —08
3 SIB Severity -19* —07 .89**
4 Aggressive/Destructive —-.05 12 .64%% 59%*
Behavior Frequency
5 Aggressive/Destructive .02 .07 .58%* 57** 92**
Behavior Severity
6 Stereotyped Behavior —28%% —20% 54** 58%* 42%x 3g¥*

Frequency
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Table 4. Hierarchical regression for predictors of Gl symptoms (GSI total).

Step Variable B AR>  AAdjR®  Fchange
1 Age .08

Gender a2

ID .06

Medication -.15

Intervention -.09 .05 .02 1.38
2 Age of ASD Diagnosis a7 .07 .02 2.06
3 Total ASD-CC 22%* BA .06 5.95%*%
4 Total BPI-S 13 12 .07 1.46

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

Table 5. Hierarchical regression for predictors of challenging behavior (BPI-S
total).

Block Variable B AR? A Adj R? F change
1 Age -17

Gender -.03

ID -13

Medication -.16

Intervention —-.01 .07 .03 1.83
2 Age of ASD Diagnosis 1 .08 .03 95
3 Total ASD-CC 50%* 31 27 40.53**
4 Total GSI .10 32 27 1.46

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

Predictors of Challenging Behavior

At Block 1, the model including age, gender, presence of an ID,
medication and intervention was not significant in predicting
challenging behavior based on BPI-S total scores (Fs 22
= 1.82, p = .11, R* = .07). At Block 2, the addition of age of
ASD diagnosis was not a significant predictor of challenging
behavior. The addition of comorbid psychopathology (as mea-
sured by the ASD-CC total scores) in Block 3 measuring
comorbid psychopathology significantly predicted challenging
behavior, F(7,150) = 7.70, p = .001, R* = .31, explaining 31% of
the variance. As can be seen in Table 5, comorbid psycho-
pathology was the only significant predictor in Block 3
(p = .001). The addition of total GI symptoms scores in Block
4 was not significant in predicting challenging behavior.

Predictors of Comorbid Psychopathology

At Block 1, the model including age, gender, presence of an
ID, medication and intervention was not significant in pre-
dicting comorbid psychopathology (as measured by the ASD-
CC total scores). At Block 2, the addition of age of ASD
diagnosis was not significant in predicting challenging beha-
vior. At Block 3, the addition of BPI-S total scores measuring
challenging behavior significantly predicted comorbid psy-
chopathology, F (;.120) = 7.31, p = .001, R’ = .299, explaining
29.9% of the variance. As can be seen in Table 6, total ASD-

Table 6. Hierarchical regression for predictors of comorbid psychopathology
(ASD-CC total).

Block Variable B AR>  AAdjR*  Fchange
1 Age .06

Gender .04

ID -.10

Medication —-.20%

Intervention -.02 .06 .02 1.61
2 Age of ASD Diagnosis .02 .06 .02 .040
3 Total BPI-S 51 30 .26 40.53**
4 Total GSI 12 31 27 2.27

Note. * significant at the .05 level; **significant at the .01 level.

Note. Significance level: *p < .05, **p < .01.
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CC scores was the only significant predictor in Block 3
(p = .001). The addition of GI symptoms total scores in
Block 4 was not significant in predicting comorbid
psychopathology.

Discussion

This study investigated the age of ASD diagnosis and comorbid
psychopathology, GI symptoms, and challenging behavior in
children and adolescents with ASD. The current study found
that the average age of ASD diagnosis was 5 years and
5 months. Despite the potential for early diagnosis of ASD
with the advancement of ASD screening and diagnostic tools,
diagnosis occurred at a later age. Previous research implies that
a later diagnosis can result in a lack of early intervention
affecting access to appropriate school placement and to bene-
ficial resources for children with ASD.? In addition to this,
early diagnosis is crucial for parents as a later diagnosis may
mean they are lacking an understanding of their child’s diffi-
culties, not receiving the appropriate support, help and man-
agement strategies they need. Therefore, early diagnosis of
ASD is imperative in order for children to access early
intervention.

Results from this study found a relationship between the
presence of a medical or psychological comorbid condition and
the age at which the participant was diagnosed with ASD. On
average, children with a medical or psychological comorbid
condition were being diagnosed thirteen months later than
children without a medical or psychological comorbid condi-
tion. Consistent with previous research,> this finding indicates
that participants received a later diagnosis of ASD if they
presented with a medical or psychological comorbid condition,
which in turn can affect the provision of receiving early inter-
vention. Diagnostic overshadowing bias can occur where clin-
icians focus on the presence and symptoms of one condition,
and not another condition. A greater awareness of the co-
occurrence of other conditions with ASD is vital in order for
children to receive a correct diagnosis. It is also important that
children receive the treatment needed for the comorbid con-
ditions that they present with.

Children diagnosed with an ID were diagnosed with ASD
on average 23 months earlier than children without a co-
occurring diagnosis of ID. It may be the case that when chil-
dren were diagnosed with an ID, they also showed symptoms
of ASD and were therefore, screened for ASD earlier. This is an
important finding as it highlights the need to screen for ASD
and other co-occurring conditions earlier when diagnosing ID.

Age of diagnosis of ASD was found to be associated with
challenging behavior. Specifically, there was a relationship
between age of ASD diagnosis and self-injurious behavior,
and stereotyped behavior. It was found that participants exhib-
ited slightly lower SIB frequency and severity and stereotyped
behavior when their age of diagnosis of ASD was later. This
may be due to parents seeking professional help at an earlier
stage if their child presented with symptoms such as SIB and
stereotyped behavior. Where children with ASD do not present
with SIB or stereotyped behavior, their diagnosis may be
received later, as some professionals may associate ASD with
more severe symptoms such as SIB or stereotyped behavior.

Comorbid psychopathology predicted GI symptoms. It may
be hypothesized that individuals with ASD experience more GI
symptoms when psychopathology is present. Previous research
has identified a relationship between these comorbidities in
ASD. Research has indicated that anxiety significantly contrib-
uted to the prediction of chronic constipation, chronic abdom-
inal pain, chronic bloating, and chronic nausea in children and
adolescents with ASD.>” Research has reported that chronic GI
symptoms were more common in children with ASD and
clinical anxiety than children with ASD without anxiety.”*
Given the complexity of brain-gut connections, complex bidir-
ectional relationships among these variables are also evident in
the ASD population.”>*””° The relationship between comorbid
psychopathology and GI symptoms is one that needs to be
further examined.

Comorbid psychopathology and challenging behavior were
found to be predictors of one another within this sample. This
suggests that the relationship between these two comorbidities
are bi-directional. Previous research has found that there is
a relationship between comorbid psychopathology and chal-
lenging behaviors in ASD.”'>*”! This finding is important as
the clinical significance found between these comorbidities
predicting one another suggests that individuals with ASD
may require more support.

The findings of this study present significant practical implica-
tions for ASD assessment and early intervention. As later age of
diagnosis predicts more self-injurious behavior particularly in
those who present with a medical condition, this suggests
a need to improve the early assessment of ASD which may
improve treatment outcomes for those with a comorbid condi-
tion. The findings from this study also present implications for
the additional support for those with comorbid psychopathology,
as the relationship between comorbid psychopathology and chal-
lenging behavior has been shown to be bi-directional. Overall, the
process of obtaining an ASD diagnosis is complex, there is
a fundamental need to ensure that families have access to appro-
priate interventions as well as timely and accurate ASD diagnoses.

The current study had some limitations. The data obtained
was by parental report, which can be argued to be a subjective
measure of behavior. However, previous research has found
that parental reports of GI symptoms are highly correlated with
the findings of the evaluations of clinicians.”" In addition, there
is potential for sampling bias in this research. It may have been
the case that mainly parents of children and adolescents pre-
senting with comorbid conditions decided to participate rather
than parents of children and adolescents without these issues.
However, every effort was made when recruiting participants
to also involve parents of children and adolescents who do not
have such comorbidities. The current sample had a relatively
late age of diagnosis, which could be considered a limitation of
the current study as this may be due to geographical con-
straints. The majority of the sample were from Ireland and
the United Kingdom. It should also be noted there may be
external factors responsible for delayed age of diagnosis, as
two-thirds of child health ASD assessment teams in the
United Kingdom do not maintain a well-defined time scale
for assessment, with the other third of teams reporting not
meeting targets for early diagnosis, suggesting a systematic
delay in ASD diagnosis.” Data were not collected on racial/



ethnic backgrounds. Children from minoritized racial/ethnic
backgrounds often have later diagnosis of ASD. Future
research needs to consider the impact of racial/ethnic back-
grounds on age of diagnosis of ASD and also needs to consider
how this could impact comorbid conditions.

The need for future research in ASD diagnosis is imperative
as the age of diagnosis is an important factor for long-term
outcomes for children with ASD. The findings highlight the
importance of promoting awareness about the early signs of
ASD, encouraging parents to raise their concerns with their
child’s pediatrician from a young age and promoting vigilant
routine checkups with respect to developmental delays and
core features of ASD, thereby allowing the provision of early
intervention if necessary. There is often a high prevalence of
comorbid disorders that get diagnosed alongside ASD.** Our
findings show that children with some comorbid disorders are
more likely to receive an earlier diagnosis of ASD than those
without a comorbid disorder. This may be due to ASD symp-
toms being discovered while screening for a comorbid disorder
and shows that awareness of early ASD signs in children with-
out a comorbid disorder is important in identifying and diag-
nosing ASD earlier. In addition, the findings show that lower
frequencies of challenging behavior are associated with later
diagnosis. This shows the importance of awareness of the early
signs of ASD in any form. It may be possible that this result is
due to individuals not taking ASD symptoms as seriously if
they do not come in more obvious or severe symptoms such
as SIB.

In conclusion, this study investigated the relationship
between age of ASD diagnosis with a number of comorbid
conditions including challenging behaviors, GI symptoms,
and comorbid psychopathology. A number of novel findings
were reported such as the relationship between the age of ASD
diagnosis and challenging behavior. Relationships between
comorbid psychopathology and the presence of GI symptoms
and challenging behavior were also found. Future research
needs to consider comorbid conditions when researching age
of ASD diagnosis.
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