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Autism spectrum disorder (ASD) is characterized by psychiatric and behavioral 
comorbidities. The Child Behavior Checklist (CBCL) provides valid and well-established 
measures of emotional, behavioral, and social problems in children and adolescents. The 
aim of the present study was to verify whether emotional, behavioral, and social problems 
were modulated by ASD symptom severity, cognitive development, gender, and age by 
analyzing the CBCL in a large group of children and adolescents with ASD. The results 
show that around 30% of participants with ASD exhibited internalizing problems and 
only 6% externalizing problems, with males exhibiting more internalizing problems than 
females. No correlation was found between CBCL scores and indices of ASD severity. 
However, higher CBCL Total Problems scores were found in older children and in children 
with lower cognitive abilities. The detection of behavioral and emotional problems allows 
children with ASD to undergo specific and individualized treatment that takes into account 
their psychopathological problems.

Keywords: neurodevelopmental disorders, emotional problems, behavioral problems, psychiatric comorbidity, 
autism spectrum disorder, Child Behavior Checklist

INTRODUCTION

Autism spectrum disorder (ASD) is characterized by persistent deficits in social communication 
and social interaction across multiple contexts as well as restricted, repetitive patterns of behavior, 
interests, or activities (1).

Psychiatric symptoms and behavioral disorders are frequently documented in people with ASD: 
about two-thirds of them are indeed reported to have at least one associated mental health condition 
(1). Although in the past, psychiatric symptoms in children and adults with ASD have been 
attributed to ASD itself, an increasing number of reports suggest that additional behavior disorders 
in people with ASD potentially indicate the presence of psychiatric and behavioral comorbidities 
and demand an additional diagnosis. Attention deficit and hyperactivity disorder (ADHD), anxiety 
and obsessive–compulsive disorder, and emotional disorders are just some examples of psychiatric 
comorbidities often reported in people with ASD (2–5). It has been observed that psychiatric and 
behavioral comorbidities generally lead to more severe impairments because of the cumulative effects 
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of having more than one disorder (6). Moreover, psychiatric 
and behavioral comorbidity can often cause more distress to 
caregivers than the ASD symptoms (7), interfering with help-
seeking behavior and thereby affecting the long-term prognosis 
(8). In the field of ASD, acceptance and help-seeking behavior 
lead to a more positive outcome. Indeed, diagnosis and early 
intervention before emotional, behavioral, and social problems 
are firmly ingrained have significant benefits for parental mental 
health, such as maximizing family acceptance and adjustment to 
their child’s disability, and an impact on child functioning (9).

According to the Diagnostic and Statistical Manual of Mental 
Disorders, Fifth Edition (DSM-5) (1), additional neurodevelopmental, 
mental, or behavioral conditions should be specified in ASD, 
raising the need for a behavioral, emotional, and psychiatric 
evaluation. The evaluation of co-occurring disorders and follow-up 
examinations are then recommended and will help to determine 
the level of care needed.

The Child Behavior Checklist (CBCL) is a well-established and 
widely used parent-completed measure of emotional, behavioral, 
and social problems in children and adolescents aged 1.5–18 years 
(10, 11). It was developed to assess a range of problem behaviors (10, 
11) and comprises several subscales, including Withdrawn Somatic 
Complaints, Anxious/Depressed, Rule-Breaking Behavior, Social 
Problems, Thought Problems, Attention Problems, and Aggressive 
Behavior. The measure provides scores for three summary scales 
(Internalizing, Externalizing, and Total Problems), seven or eight 
syndrome scales (for the age groups of 1.5–5 years and 6–18 years, 
respectively) representing different patterns of co-occurring 
emotional and behavioral problems, and five or six DSM-oriented 
scales (for the two age groups) derived through expert consensus. 
Each DSM-oriented scale reflects a broad emotional or behavioral 
problem that corresponds to a broad diagnostic category of the 
DSM (10). The power of the CBCL lies in a guided description of 
the child by the parents, whose fidelity in reporting symptoms is 
also widely recognized for symptoms of ASD (12).

There are a number of studies that provide data for the CBCL 
as a valid tool to assess co-occurring emotional and behavioral 
problems in children with ASD (13–17). The study by Pandolfi 
and colleagues (18) provides evidence to support the inclusion of 
the CBCL in screenings and diagnostic assessments for emotional 
and behavioral problems in a group of 76 youths with ASD. 
However, with respect to the factor validity of the CBCL, the 
sample size was too small to test the true hierarchical structure, 
and each subscale was therefore analyzed separately. The results 
suggest that the Total Problems scale is a valid measure for both 
emotional and behavioral problems, while the Internalizing 
Problems scale, with the Anxious/Depressed and the Withdrawn/
Depressed scales, is a sensitive measure for emotional problems. 
Nevertheless, the authors emphasized that the CBCL had lower 
specificity for assessing emotional problems in their group of 
youths with ASD than diagnostic outcomes based on categorical 
classification systems (DSM). Recently, Magyar and Pandolfi 
(2) evaluated the validity of the DSM-oriented CBCL scales for 
assessing depression and anxiety in 93 children and adolescents 
with ASD with or without intellectual disability. The results 
provide strong support for using the DSM-oriented Affective and 

Anxiety Problem scales to screen emotional disorders including 
depression and anxiety conditions in ASD.

However, in the cited studies, the numbers of participants are 
small, and the patient samples constitute only a minor proportion 
of the general population with ASD (19–21). Moreover, the 
CBCL has been proposed primarily for screening of ASD in 
clinical settings (13, 14, 16, 17, 22, 23), rather than for evaluating 
psychopathological conditions and behavioral and emotional 
problems in comorbidity with ASD.

The aim of the present study was to assess emotional, 
behavioral, and social problems in relation to ASD symptom 
severity, cognitive development, gender, and age by analyzing the 
CBCL in a large group of children and adolescents with ASD.

MATERIAL AND METHODS

Participants
Seven hundred thirty-five children and adolescents were 
recruited for this study, between January 2008 and December 
2017, at the Child and Adolescence Neuropsychiatry Unit of 
the Children Hospital Bambino Gesù, Rome, Italy. All children 
and adolescents were outpatients attending the unit for clinical 
assessments and rehabilitative follow-ups.

The chronological age of all participants ranged from 2.6 to 
17.8 years (mean age ± sd: 10.7 ± 2.4).

Neuropsychological and psychopathological evaluations 
were conducted by trained developmental psychiatrists and 
neuropsychologists. Patients recruited earlier than 2013 received 
a diagnosis of ASD according to the DSM Fourth Edition, Text 
Revised (DSM-IV-TR) criteria (24), while those recruited later 
were diagnosed according to the DSM-5 criteria (1).

Measures
Cognitive development was assessed by the nonverbal intelligence 
quotient (IQ) obtained from the Leiter-R (25) or Leiter-3 (26), or 
by the general quotient (GQ) obtained from the Griffiths Mental 
Development Scales—Extended Revised for age 2–8 (GMDS-ER 
2-8) (27). The Leiter-R and Leiter-3 offer a completely nonverbal 
measure of intelligence and evaluate the ability to reason by 
analogy, by matching and perceptual reasoning in general, 
irrespective of language and formal schooling. The brief IQ 
composite obtained from the Leiter-R is based on four subtests: 
Figure Ground, Form Completion, Sequential Order, and 
Repeated Patterns. Similarly, the complete IQ composite obtained 
from the Leiter-3 is based on four subtests: Figure Ground, Form 
Completion, Classification and Analogies, and Sequential Order.

The GMDS-ER 2-8 was administered when a child failed to 
complete the Leiter scales because of his/her reduced attentional 
resources. The GMDS-ER 2-8 was completed by 249 children 
(mean age ± sd: 4.2 ± 1.1), while the Leiter scales were completed 
by 153 children (mean age ± sd: 7.4 ± 3.1).

The gold-standard instruments used in this study to assess 
ASD symptoms were the following: the Autism Diagnostic 
Interview—Revised (ADI-R) (28), the Autism Diagnostic 
Observation Schedule—Generic (ADOS-G) (29), and the 
revised version ADOS-2 (30). The ADI-R is a parent-report 
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semi-structured interview for establishing a clinical diagnosis of 
ASD. It follows the DSM-IV-TR diagnostic criteria for ASD in 
children with a mental age of 18 months and above. The ADI-R 
generates algorithm scores for each of the three subdomains 
of autistic symptoms: qualitative impairments in reciprocal 
social behavior; qualitative abnormalities in communication; 
and restricted range of interests and/or stereotypic behaviors. 
The ADOS (29, 30) is a semi-structured direct assessment of 
communication, social interaction, and play or imaginative use 
of materials for individuals with a suspected diagnosis of ASD. 
The ADOS consists of four (29) or five (30) modules designed 
for children and adults with different language levels, ranging 
from nonverbal to verbally fluent. The ADOS was administered 
and scored by licensed clinicians who have demonstrated clinical 
proficiency on the instrument. In the analyses, raw total scores 
and comparison scores (CS) were considered for the ADOS-G 
and ADOS-2, respectively. For the ADOS-G, the calibrated 
severity score (31) (renamed “CS” in the ADOS-2) was not 
included in the analyses, given that the present study started 
prior to the development of this measure.

Behavioral problems were assessed by the Achenbach System 
of Empirically Based Assessment (ASEBA) questionnaire. The 
ASEBA family of instruments is well validated to study global 
psychopathology in children and adolescents (32). Several 
ASEBA measures that allow a comprehensive approach to 
identify functioning in youths include the CBCL 1.5–5 years 
and the CBCL 6–18 years. The parents completed the CBCL; 
they were requested to evaluate their child’s behavior during 
the preceding 6 months on a 3-point Likert scale for each item 
(0 = not true; 1 = somewhat or sometimes true; 2 = very true 
or often true). All scales of the CBCL have a t-score mean of 50 
and a standard deviation of 10, and different norms are provided 
for gender across age groups. The CBCL 1.5–5 comprises 
100 problem items identified on several subscales, including 
Emotionally Reactive, Anxious/Depressed, Somatic Complaints, 
Withdrawn, Sleep Problems, Attention Problems, and Aggressive 
Behavior. Moreover, scores on Internalizing, Externalizing, and 
Total Problems can be obtained. The Internalizing domain is 
a broad measure of emotional problems. It is an aggregate of 
anxiety and depression symptoms that subsumes four more 
narrowly focused syndrome scales: Emotionally Reactive, 
Anxious/Depressed, Somatic Complaints, and Withdrawn. The 
Externalizing domain is an aggregate measure of behavioral 
problems and includes Attention Problems and Aggressive 
Behavior. The Total Problems score quantifies the overall extent of 
both emotional and behavioral problems, based on responses to 
all CBCL items including those on the one remaining syndrome 
scale: Sleep Problems. In the CBCL 6–18, the 113-item scale 
is also subdivided into several subscales, namely Withdrawn/
Depressed, Somatic Complaints, Anxious/Depressed, Rule-
Breaking Behavior, Social Problems, Thought Problems, 
Attention Problems, and Aggressive Behavior. As for the CBCL 
1.5–5, scores on Internalizing, Externalizing, and Total Problems 
can be obtained. The Internalizing domain here subsumes three 
syndrome scales: Anxious/Depressed, Withdrawn/Depressed, 
and Somatic Complaints. The Externalizing domain includes 
the Rule-Breaking Behavior and Aggressive Behavior syndrome 

scales. The Total Problems is based on responses to all CBCL 
items including those on the three remaining syndrome scales: 
Social Problems, Thought Problems, and Attention Problems.

In the present study, Total Problems, Internalizing Problems, 
and Externalizing Problems scores were used as an estimate of 
behavioral and emotional problems. According to the normative 
data of the CBCL, a t-score ≤ 59 indicates non-clinical symptoms, 
a t-score between 60 and 64 indicates that the child is at risk for 
problem behaviors, and a t-score ≥ 65 indicates clinical symptoms 
(for demographical, cognitive, and psychopathological measures 
of participants, see Table 1).

Data Analysis
Student’s t-tests were used to compare Total, Internalizing, and 
Externalizing Problems t-scores of male and female children and 
adolescents. To correct for multiple comparisons, the level of 
significance was set at p ≤ 0.008, using the Bonferroni correction 
(6 comparisons).

Pearson’s correlation coefficient was used to study the 
relationship between Total, Internalizing, and Externalizing 
Problems scores as well as measures derived from the ADOS, 
cognitive development, and age. To correct for multiple 
comparisons, the level of significance was set at p ≤ 0.003, using 
the Bonferroni correction (15 comparisons).

RESULTS

Out of 735 patients with ASD, the parents of 472 children completed 
the CBCL. Concerning Total Problems of the CBCL, the results 
show that 49.2% of all participants (N = 232) who obtained scores 
in the non-clinical range (t-score ≤ 59), 16.1% (N = 76) were at risk 
(60 ≥ t-score ≥ 64), and 34.7% (N = 164) had clinical symptoms 
(t-score ≥ 65). In sum, around 50% of all children and adolescents 
had a score in a clinical range or were at risk, according to their 
Total Problems scores. Concerning Internalizing and Externalizing 
Problems of the CBCL, 32.6% of all participants (N = 154) obtained 
a non-clinical score. However, as for Internalizing Problems, 13.6% 
(N = 64) of individuals were at risk, and 16.3% (N = 77) had clinical 
symptoms. Regarding Externalizing Problems, 4.2% (N  = 20) of 

TABLE 1 | Demographic characteristics and cognitive and psychopathological 
measures of children and adolescents with autism spectrum disorder.

N M (SD)

Age 472 5.45 (2.94)
GQ 249 67.63 (21.27)
IQ 153 92.99 (23.29)
ADOS-G 315 13.90 (4.21)
ADOS-2 132 6.11 (1.53)
CBCL INT 472 60.50 (9.36)
CBCL EXT 472 61.34 (9.10)
CBCL TOT 472 56.47 (9.00)

GQ, general quotient; IQ, intelligence quotient; ADOS-G, Autism Diagnostic 
Observation Schedule—Generic total raw score; ADOS-2, Autism Diagnostic 
Observation Schedule-2 comparative score; CBCL INT, Child Behavior Checklist 
Internalizing Problems; CBCL EXT, Child Behavior Checklist Externalizing Problems; 
CBCL TOT, Child Behavior Checklist Total Problems.
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children were at risk, and 1.7% (N = 8) showed clinical scores. In 
sum, around 30% of participants with ASD scored in the clinical 
range or were at risk regarding their Internalizing Problems 
score, while only around 6% of participants showed Externalizing 
Problems (clinical or at-risk scores).

With regard to gender, 48.6% of male children with ASD (N = 
186) obtained scores in the non-clinical range for Total Problems, 
14.9% (N = 57) were at risk, and 36.6% (N = 140) showed clinical 
symptom scores. Of the female children, 51.7% with ASD (N = 
46) obtained scores in the non-clinical range for Total Problems, 
21.3% (N = 19) were at risk, and 27% (N = 24) showed clinical 
symptom scores. As for Total Problems mean scores, male and 
female children and adolescents did not differ (see Table 2).

For Internalizing Problems, 35.2% of the male patients with ASD 
(N = 135) showed scores in the non-clinical range, 22.5% were at 
risk (N = 86), and 42.3% showed significant symptoms (N = 162). 
Of the female patients with ASD, 52.8% (N = 47) showed scores in 
the non-clinical range for Internalizing Problems, 16.9% were at risk 
(N = 15), and 30.3% showed clinical symptom scores (N = 27). Male 
patients showed significantly higher scores on the Internalizing 
Problems scale than female patients (see Table 2).

As for Externalizing Problems, 62.9% of male patients with 
ASD (N = 241) obtained scores in the non-clinical range, 17.2% 
were at risk (N = 66), and 19.8% (N = 76) showed clinical 
problems. Of the female patients, 60.7% (N = 54) obtained scores 
in the non-clinical range, 21.3% were at risk (N = 19), and 18% 
(N = 16) showed clinical problems. Male and female patients did 
not differ regarding their Externalizing Problems mean scores.

Analyses of the relationship between CBCL and ADOS scores 
did not show any significant correlation. Specifically, the Total, 
Internalizing, and Externalizing Problems scores of the CBCL 
did not correlate with the raw total score of the ADOS-G or 
the CS of the ADOS-2. With regard to cognitive developmental 
measures, the GQ was found to be inversely correlated with 
Total Problems scores, with participants with lower GQ showing 
more symptoms. The IQ was not found to correlate with Total 
Problems scores. No correlation was found between cognitive 
developmental measures (GQ or IQ) and Internalizing and 
Externalizing Problems scores (see Table 3).

Concerning the relationship between age and CBCL scores, 
Total Problems scores were found to correlate with age, with 
older children exhibiting more symptoms. No correlation was 
found between age and Internalizing or Externalizing Problems 
(see Table 3).

DISCUSSION

The present study aimed at investigating whether emotional, 
behavioral, and social problems were modulated by ASD symptom 
severity, cognitive development, gender, and age by analyzing the 
CBCL in a large group of 472 children and adolescents with ASD.

The CBCL is one of the most widely investigated instruments 
to detect emotional and behavioral problems in children and 
adolescents. Many studies support its reliability and validity across 
different clinical groups [see, for example, Ref. (33)]. Earlier 
investigations have corroborated its factor structure, the consistency 
of its major scales and subscales, and its sensitivity for identifying 
emotional and behavioral problems. A number of studies using 
the CBCL have evaluated emotional and behavioral symptoms 
(34, 35) as well as psychopathological comorbidities in children 
with neurodevelopmental disorders by examining the correlations 
between CBCL scores, IQ, and gender. However, the CBCL has 
generally been proposed for supporting an ASD diagnosis in a clinical 
setting (18, 36), while very little is known about the development of 
internalizing and externalizing problems in isolation, and nothing is 
known about their joint development (37).

In the present study, CBCL scores were correlated with indices 
of ASD severity, cognitive developmental measures, and age. 
Differences between male and female patients regarding Total, 

TABLE 3 | Correlation between Child Behavior Checklist measures and indices of autism spectrum disorder, cognitive developmental measures, and age.

CBCL TOT CBCL INT CBCL EXT 

r p r P r p

ADOS-G 0.02 0.67 0.03 0.57 0.02 0.75
ADOS-2 −0.09 0.32 −0.07 0.45 −0.12 0.19
GQ −0.22 0.001* −0.17 0.007 −0.15 0.015
IQ 0.06 0.44 0.17 0.04 0.05 0.53
Age 0.2  <0.001* 0.12 0.012 0.11 0.02

CBCL TOT, Child Behavior Checklist Total Problems; CBCL INT, Child Behavior Checklist Internalizing Problems; CBCL EXT, Child Behavior Checklist Externalizing Problems; 
ADOS-G, Autism Diagnostic Observation Schedule—Generic total raw score; ADOS-2, Autism Diagnostic Observation Schedule-2 comparative score; GQ, general quotient; 
IQ, intelligence quotient.
* The level of significance was set at p ≤ 0.003 by using Bonferroni correction (15 comparisons).

TABLE 2 | Comparisons between males and females with autism spectrum 
disorder on Child Behavior Checklist scales.

Males Females

M (SD) M (SD) t-value (p)
CBCL INT 61.88 (8.94) 59.06 (9.49) 2.65 (0.008)*
CBCL EXT 56.60 (8.92) 55.87 (9.35) 0.70 (0.48)
CBCL TOT 60.83 (9.37) 59.10 (9.24) 1.57 (0.12)

CBCL INT, Child Behavior Checklist Internalizing Problems; CBCL EXT, Child 
Behavior Checklist Externalizing Problems; CBCL TOT, Child Behavior Checklist Total 
Problems.
* The level of significance was set at p ≤ 0.008 by using Bonferroni correction 
(6 comparisons).
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Internalizing, and Externalizing Problems scores of the CBCL 
were also evaluated.

Our results show that out of the 472 examined children, 
around 30% exhibited Internalizing Problems, with CBCL scores 
in the clinical or at-risk range, and with significantly higher 
scores for male than female children. However, concerning 
Externalizing Problems, only 6% of all participants had clinical 
or at-risk scores.

Similarly, an earlier study by Hartley and colleagues (22) reported 
that 29.6% of children with ASD had significant Internalizing 
Problems. However, the authors reported a higher percentage for 
Externalizing Problems (27.2%) than what we found in the current 
study. This discrepancy could be due to differences in participant 
characteristics, with younger children (mean age 3.5 years) involved 
in the study by Hartley and colleagues (20) and older children in our 
study (mean age 10.7 years old). Indeed, the Externalizing Problems 
scale is derived from Attention Problems and Aggressive Behavior 
items that may be displayed more prominently at younger ages.

A previous report (38) studied phenotypic expressions of 
behavioral problems in 215 preschool children (3 years old) by using 
CBCL in different clinical populations and typically developing 
children. The authors evidenced that children with ASD or cerebral 
palsy had more total symptoms and more internalizing problems 
than children with Down syndrome or typically developing 
children. Moreover, children with ASD showed more externalizing 
symptoms than typically developing children. A reduction of 
externalizing symptoms during early childhood in ASD was also 
documented. This result could explain why a small percentage of 
externalizing symptoms was found in our participants with mean 
age of 10.7 years old.

Psychiatric and behavioral comorbidities were also examined 
in studies that assessed the DSM-oriented subscale of CBCL (39) 
or single clinical subscales (40, 41). In particular, Georgiades 
and colleagues (40) explored in 335 preschool children with 
ASD the following CBCL subscales: Emotionally Reactive, 
Anxious/Depressed, Somatic Complaints, Withdrawn, Attention 
Problems, and Aggressive Behavior. Results showed that 39.2% of 
children with ASD were in the “clinical range” on the Withdrawn 
subscale, whereas 11.7% and 7.2% scored above the clinical cutoff 
on the Attention Problems and Emotionally Reactive subscales, 
respectively. In this preschool-age population, the study (40) 
documented higher prevalence of internalizing symptoms than 
externalizing symptoms.

Llanes and colleagues (41) used the CBCL (Parent and Teacher 
Report Forms) to evaluate the prevalence of ADHD symptoms 
and anxiety in 180 preschools (age range 4–5 years) and school-
aged children (age range 6–7 years) with ASD. In the study, parents 
reported anxiety symptoms in 31% of preschool children and in 50% 
of school-aged children and ADHD symptoms in 22% of preschool 
children and 45% of school-aged children. Even if authors did not 
report specific scores for Internalizing and Externalizing Problems 
scales, the study (41) showed more anxiety symptoms than ADHD 
symptoms at each age investigated, documenting a high percentage 
of internalizing problems. Moreover, in our study, children with 
ASD were older (mean age 10.7 years) than those in the study 
by Llanes and colleagues (41), and it could be that internalizing 
symptoms are more present in older than in younger children.

There are studies that did not use CBCL to investigate behavioral 
and emotional problems in individuals with ASD but adopted 
different diagnostic approaches and assessment batteries. Thus, it is 
difficult to compare our results with these studies, when researchers 
use different tools to assess comorbid psychopathology symptoms 
and diagnose psychiatric disorders.

For example, concerning an internalizing disorder such as 
anxiety, the prevalence rates of anxiety in children with ASD 
ranged from 11% to 84% in a literature review (42, 43).

The review by Skokauskas and Callager (44) highlighted 
that anxiety disorders represent the most common psychiatric 
comorbidity in individuals with ASD. For example, Caamaño and 
colleagues (45) found that 76% of children and adolescents with 
ASD presented anxiety symptoms and 56% attention problems; 
Amr and colleagues (46) found that 58.3% of children with ASD 
showed anxiety disorders and 13.3% a major depressive disorder 
(while only 31.6% and 23.3% presented ADHD and conduct 
disorders, respectively).

Although internalizing symptoms were frequently found 
associated with ASD, a wide range of externalizing symptoms 
were also documented in ASD. Sizing and colleagues (47) carried 
out a study on ADHD-like symptoms using 3 rating scales. 
Results revealed a high phenotypical overlap between ASD 
and ADHD (53%) that was interpreted by authors as the effect 
of difficulties in communicating needs and in attracting adult 
attention in children with ASD. Another study (5) used a parent 
interview (the Child and Adolescent Psychiatric Assessment) 
to assess emotional and behavioral problems in 112 children 
with ASD (age range 10–14 years). Results evidenced that the 
most common diagnoses were social anxiety disorder (29.2%), 
ADHD (28.2%), and oppositional defiant disorder (28.1%). 
Even if authors (5) found a high percentage of internalizing 
disorders (such as social anxiety disorder), it is difficult to 
compare their results with our results obtained by CBCL, which 
did not consider DSM-oriented scales and individual subscales.

Despite the different method adopted (the Problem Behavior 
scale of the Scales of Independent Behavior—Revised) (48), 
Shattuck and colleagues (49) examined internalizing and 
externalizing problems across 4.5 years in 241 individuals 
with ASD with a wide age range (from 10 years to 52 years). 
Similarly to our results, the authors found a higher prevalence 
of internalizing behaviors (hurtful to self, unusual or repetitive 
habits, withdrawal or inattentive behavior) than externalizing 
behaviors (hurtful to others, destructive to property, disruptive 
behavior) in individuals with ASD.

In our study, no correlation was found between CBCL 
scores and indices of ASD severity (ADOS-G raw total score 
and ADOS-2 CS), similarly to previous results that showed 
no relation (20).

Conversely, a correlation was observed between age and CBCL 
scores, with older children exhibiting more symptoms for Total 
Problems than younger ones. The higher percentage of behavioral 
problems in older children with ASD could be interpreted in 
the light of increasing social and environmental demands and 
resulting difficulties of older children in adjusting their behavior 
to changing environmental demands. Since the CBCL is 
completed by the parents, another possible interpretation is that 
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parents are more likely to have concerns regarding emotional 
and behavioral problems when their children are older. It is 
difficult, however, to compare our results with previous studies 
on the relation between age and CBCL scores, due to differences 
in analysis methods between studies. For example, the study by 
Hartley and colleagues (20) did not find a significant correlation 
between age and CBCL Externalizing Problems scores, but it 
documented a positive correlation between age and Internalizing 
Problems scores. Since the authors did not consider Total 
Problems scores in their analyses, it is difficult to compare our 
results with their findings (20).

A negative correlation was also found between CBCL Total 
Problems scores and cognitive developmental measures as 
evaluated by the GMDS-ER 2-8, since children with ASD with lower 
GQ had higher Total Problems scores. However, no correlation was 
found between IQ measured by the Leiter scales and CBCL Total 
Problems scores. This result could be explained by differences in 
the mean age of children evaluated using the GMDS-ER 2-8 and 
the Leiter scales. Indeed, the former group evaluated using the 
GMDS-ER 2-8 was younger (mean age 4.2 years) than the second 
group (mean age 7.4 years) evaluated using the Leiter scales. An 
early study conducted by Bölte and colleagues (19) in 77 children 
with ASD (54 male and 23 female children, with a mean age of 
11.3 years) found a significant influence of age and IQ on CBCL 
scores, with no gender differences in CBCL scores. It is, however, 
difficult to compare our results with the findings by Bölte and 
colleagues (19), since their CBCL scores were not normalized 
and their analyses were conducted on raw scores. More recently, 
Hartley and colleagues (20) studied correlations between CBCL 
Externalizing Problems, Internalizing Problems, and syndrome 
scale scores and characteristics such as cognitive functioning, 
gender, age, ethnicity, expressive language, and severity of autistic 
and adaptive behaviors in 169 children with ASD (mean age 
3.5 years). Similar to our results in a younger group of participants, 
they found that CBCL scores correlated with cognitive functioning 
scores, with a significant negative correlation between Internalizing 
and Externalizing Problems scores and cognitive functioning 
measures. Mensi and colleagues (21) also evaluated correlations 
between emotional and behavioral problems (derived from the 
CBCL 1.5–5 years) and the GQ (derived from the GMDS-ER 2-8), 
age, and ADOS and ADI-R scores in a group of 90 children with 
ASD with a mean age of 3.9 years who were diagnosed according 
to the DSM-IV criteria. Mothers and fathers completed the CBCL 
separately, and the authors showed a significant low-grade positive 
correlation between the children’s age and their CBCL scores on 
the Pervasive Developmental Disorders scale of the questionnaires 
completed by the mothers. No correlation with age was found 
in the questionnaires completed by the fathers. In the CBCL 
completed by both mothers and fathers, some positive correlations 
were identified between the Internalizing, Withdrawal, and 
Pervasive Developmental Disorders scores and the subscales 
relating to social interactions and behavior of the ADI-R. Beside 
these measures to confirm a diagnosis of ASD, the findings by 
Mensi and colleagues (21) on a relationship between CBCL scores 
and GMDS-ER 2-8 measures are in line with our results. An 
inverse correlation between the GMDS-ER 2-8 Language subscale 
and Total and Externalizing Problems scores for the fathers and 

Total Problems scores for the mothers was found. Furthermore, 
the study by Mensi and colleagues (21) emphasizes the importance 
of considering the different perspectives of the mother and the 
father to obtain a complete representation of the emotional and 
behavioral problems of the child.

The present study underlines the need to use instruments such 
as the CBCL in children with ASD, not just for screening and 
forming a diagnosis, but also for detecting emotional and behavioral 
problems. Indeed, our results point out that psychopathological 
comorbidities (especially internalizing symptoms) are present in a 
significant number of children with ASD (in 30% of the population 
investigated) and that they are related to gender (more present 
in males), age (more present in older children), and cognitive 
development (more present in children with lower GQ).

The detection of related conditions in ASD is a major concern 
for experts in the field (50). The inherent heterogeneity of ASD, 
with a variety of different symptom clusters, complicates the 
goal of identifying specific treatments. Several factors make it 
difficult to assess emotional and behavioral problems in many 
individuals with ASD. These include apparent symptom overlap 
between characteristics of ASD and symptoms of comorbidities 
(51). In recent years, there is a growing recognition of the need for 
individualization of treatment and approaches in ASD (52), and the 
detection of behavioral and emotional problems allows children 
with ASD to undergo more specific and individualized treatments 
that take into account their psychopathological problems.

We believe this study with a large sample size helps move 
the field toward more precise and valid measurements of 
psychopathologies in young children and adolescents with ASD, 
and our findings have implications for the quality of life and long-
term outcomes of those individuals. The present study has several 
limitations. First, since this is a retrospective study, a cause-and-
effect relationship cannot be determined, but it is useful for 
providing preliminary data and in guiding the development of 
future prospective studies. Clinical assessments of ASD were 
conducted over a period of 9 years, using different instruments to 
asses ASD such as the ADOS-G and the revised version ADOS-2. 
Therefore, analyses required us to include two different scores: 
raw total scores for the ADOS-G and comparison scores for the 
ADOS-2. Moreover, we analyzed data that were collected prior to 
the development of the calibrated severity score (included only in 
the ADOS-2), and it was thus not possible to consider this single 
valid measure to more accurately capture the core symptom 
severity of ASD.

Second, our analyses examined only three main areas of the 
CBCL questionnaire (Total Problems, Internalizing Problems, 
Externalizing Problems). By examining only these three scales, we 
did not analyze more discrete aspects of emotional and behavioral 
problems, such as individual subscales or DSM-oriented scales. 
Further studies are needed to assess the emotional and behavioral 
profile of children with ASD by using more CBCL scales and more 
objective assessment of psychiatric comorbidity.

Moreover, the CBCL questionnaire was completed by only 
one parent, while studies that analyze reports from both parents 
may be more informative.

Future studies should also examine emotional and behavioral 
problems of children with ASD against a typically developing 
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control group or other group with neurodevelopmental disorders to 
control for the nonspecific psychopathological comorbidity in ASD.

Finally, it’s difficult to distinguish how much of clinical scores 
on CBCL are affected by core ASD symptoms or by comorbid 
psychiatric, emotional, and behavioral problems. However, Hess 
and colleagues (53) documented that internalizing symptoms 
(worry/depressed, undereating, overeating, avoidant behavior, 
and repetitive behavior) should be taken into account in ASD 
since they were significantly different between individuals with 
and without ASD, whereas externalizing symptoms (conduct 
behavior and tantrum behavior) were not significantly different 
among those with and without ASD. Noordhof and colleagues 
(54) found that ASD-related problems assessed by CBCL 
constituted a specific domain of psychopathology that could be 
distinguished from the internalizing and externalizing.

In conclusion, our study assessed psychopathological 
comorbidities in a large group of children with ASD. Since 
psychiatric disorders can worsen symptoms of ASD, interfere with 
education, and reduce the benefits of treatment, more studies on 
the detection of these problems are needed and will allow children 
with ASD to receive appropriate therapies that take into account 
their emotional and behavioral problems.
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