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Aim: Emotional dysregulation (ED), defined by deficits in the ability to monitor and
modulate the valence, intensity, and expression of emotions, is typically expressed with
irritability, tantrums, mood fluctuations, and self-harm in young children with autism
spectrum disorder (ASD). Although ED does not represent a diagnostic feature of
ASD, its manifestations are an important contributor to functional impairment and
clinical referral. This study aims to examine the relationship between ED and adaptive
functioning in preschoolers clinically referred for ASD or other neurodevelopmental
disorders.

Methods: A sample of 100 children (74% males, mean age 39.4 ± 12.3 months),
consecutively referred to a university clinic for neurodevelopmental disorders,
received clinical assessments of psychopathology with the CBCL and the Autism
Diagnostic Interview-Revised, of ED- with the CBCL-Attention, Anxious/Depressed, and
Aggression index (CBCL-AAA), of autism symptom severity with the ADOS-2 Calibrated
Severity Score (ADOS-CSS), and of global developmental/cognitive delay (GDD) with
the WPPSI-IV or other age-appropriate standardized scales. Adaptive functioning was
measured with the ABAS-II. Sixty-five children met DSM-5 criteria for ASD. Multivariate
regression models were applied to evaluate the relative contribution of ED, ASD severity
and GDD to the ABAS-II general (GAC), conceptual (CAD), social (SAD), and practical
(PAD) adaptive functioning domains.

Results: Overall (n = 100), lower adaptive functioning was associated with higher
CBCL-AAA (p = 0.003), higher ADOS-CSS (p < 0.001), and presence of GDD
(p = 0.023). In the ASD group (n = 65), worse CAD was predicted by GDD (p = 0.016),
and worse SAD and PAD by higher ADOS-CSS (p = 0.032) and ED (p = 0.002). No sex
differences were detected in the study variables.
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Conclusion: Together with the severity of global developmental delay and of autism
symptoms, ED is a significant contributor to impairment in adaptive functioning among
young children with a neurodevelopmental disorder and, in particular, with ASD. ED
could represent a specific target for early interventions aimed at enhancing adaptive
functioning in early childhood.

Keywords: autism (ASD), neurodevelopmental disorder, adaptive functioning, emotional dysregulation,
developmental delay

INTRODUCTION

Emotional dysregulation (ED), defined as a deficit in the ability
to monitor and modulate the valence, intensity, and expression of
emotions, is typically expressed with mood instability, irritability,
tantrums, and self-harm in young children with autism spectrum
disorder (ASD) (1–4). Although ED is not among the diagnostic
criteria of ASD, its manifestations seem to be an important
contributor to functional impairment and clinical referral (5);
furthermore it appears to be related to ASD core symptoms (5).
Indeed, children with ASD often have problems in recognizing
and managing emotions, inhibiting emotional reactions, delaying
gratification, and tolerating transitions (6).

Emotional dysregulation represents a transdiagnostic risk
factor for mental health disturbances both in the general
population (7, 8) and in ASD (9, 10), and could have relevance as
a possible target for developing specific therapeutic interventions
(11). ED occurs when the ability to control the intensity, duration,
and type of the emotions experienced is impaired, resulting in
negative affectivity or irritability. Emotion regulation typically
occurs in an adaptive way with the capacity to upregulate
positive emotions and down regulate negative ones. There are
many strategies that can be used to down regulate negative
emotions: some of them, such as avoidance, denial, and negative
rumination, are maladaptive and associated with poorer outcome
in term of anxiety and depression, while others, such as cognitive
reappraisal, problem solving, and acceptance, are more adaptive
(12). In particular, the flexibility in being able to adopt more than
one strategy seems to be especially adaptive (12).

When emotional regulation is not effective, intense emotions
interfere with social interaction. Children with such difficulties
tend to engage in peer conflicts and, consequently, to be
less accepted by others and to experience negative feed-back
in relationships, with consequent feelings of exclusions (13).
Indeed, in longitudinal studies of children with ASD, emotion
regulation abilities seem to be associated with subsequent
prosocial behaviors (14). Ineffective emotional regulation impairs
also the ability to perform goal oriented activities and are
therefore involved in learning processes (15).

The ability to regulate emotions grows with age, being less
effective in preschoolers than in older children, is influenced by
puberty with decreased regulation during adolescence (16), and
becomes more effective in adulthood (17). Parenting style is a
key factor for developing good self emotion strategies during
childhood (18), as is also the social context in which the child
grows (19). Sex differences in emotion regulation strategies have
been reported across different phases of development in the

general pupulation (19). For example, a study reported that
females engaged in more social support seeking strategies and
dysfunctional rumination, whilst males employed more passivity,
avoidance, and suppression strategies (20).

People with ASD seem to be at higher risk of having impaired
emotional regulation because of poor emotional awareness and
low competence in emotional language, poor flexibility, high
sensitivity to change and to environmental stimulation (21).
Due to these deficits, emotions become difficult to manage,
negative emotions tend to last longer and can lead to prolonged
ruminations after social setbacks and to intense reactions
to social rejection, with consequent need of intervention
from others to externally regulate emotions. In younger kids,
ED can be expressed with externalizing behavior, such as
aggression, irritability, tantrums, self harm, and “meltdowns” or
“shutdowns.” If left untreated, ED in children with ASD tends to
persist over time (22).

As ED underlies several behavioral problems in ASD,
therapeutic interventions aimed at empowering the ability to
recognize and regulate emotions might be an effective way
of addressing behavioral problems (21). The social adaptive
domain (SAD) has been found to be more impaired than
other domains in ASD even after accounting for sex, age,
and cognitive development (23, 24). Although there is wide
heterogeneity in the level of functioning among people with ASD,
cross sectional studies have documented an inverse correlation
between autism symptom severity and adaptive functioning (25).
Moreover in ASD people there is often a pronounced discrepancy
between cognitive abilities and adaptive functioning profile, and
this seems to be more pronounced in individuals with older
age, higher IQ and higher social-communication symptoms
(26). Compared with individuals with the same age and IQ,
people with ASD have a lower overall adaptive functioning
profile (27). Results indicated that impairment in adaptive
behavior within the domain of socialization skills remains a
distinctive factor of ASD (24). Adaptive functioning in children
with ASD is positively associated with a family’s quality of
life (28).

More in detail, the ABAS-II Social Adaptive Domain score
is derived from the scores of the two subscales: play and
social abilities. Since ABAS-II examines “real-world” functions,
it provides an index of the child’s competency in everyday
contexts, such as the ability to engage in leisure activities
by its own, to interact with others while playing, to ask for
adult’s involvement while playing, to share emotions, and to
exhibit social engagement, stages of according to different
developmental age.
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To our knowledge no study has analyzed the relative
contribution of ED to adaptive functioning in ASD in very
young children.

This study aimed to examine the relationship between ED
and adaptive functioning in preschoolers clinically referred
for ASD or other neurodevelopmental disorders, while taking
into account autism symptoms, sex, and presence of global
developmental/cognitive delay.

MATERIALS AND METHODS

Design and Participants
This was a cross-sectional study of 100 consecutively referred
children undergoing a diagnostic assessment for developmental
disorder. All children under 6 years of age referred to the
University of Turin-Pediatric Hospital Regina Margherita
Outpatient Service for Neurodevelopmental Disorders between
1 July 2018 and 31 October 2021 received a comprehensive
diagnostic evaluation. The children were referred by primary care
pediatricians or directly brought in by their parents for suspicion
of a neurodevelopmental disorder because of difficulties in
communication and social interaction or behavioral problems.
Neuropsychological and psychopathological evaluations
were conducted by trained developmental psychiatrists and
neuropsychologists. Main caregiver psychometric questionnaire
was used for research purposes. Parents gave informed
permission to participate, and all the procedures were approved
by the local ethics committee. All the children received the
following assessments.

Assessments
General Psychopathology and Autism Spectrum
Disorder
The Child Behavior Checklist 1.5-5 (CBCL) (29), Italian version
(30), a 100-item parent-report checklist assessing emotional
and behavioral problems in 1.5 to 5-year-old children, was
completed by the main caregiver. On the CBCL problem
behaviors are rated on a three-point scale (0 not true, 1
somewhat/sometimes true, or 2 very/often true). Raw scores
are converted into T-scores, obtaining eight syndromic scales
(emotionally/reactive, anxious/depressed, somatic complaints,
withdrawal, sleep problems, attention problems, aggressive
behavior, and other problems), which contribute to two general
dimensions (internalization and externalization) and one total
score. T-scores are computed for each scale score and for the total
score. T-scores between 65 and 70 are considered borderline, and
those above 70 clinically abnormal.

The Autism Diagnostic Interview-Revised (ADI-R) (31) was
administered. Autistic symptoms were assessed with the Autism
Diagnostic Observation Schedule-2 (ADOS-2) (32), which 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 or five modules designed for children and
adults with different language levels, ranging from non-verbal
to verbally fluent. The ADOS was administered and scored by

trained clinicians who had demonstrated clinical proficiency in
the use of this instrument.

The diagnosis of ASD was made according to the DSM-
5 criteria (2), using the gold standard assessment procedure
comprehensive of ADOS-2 and ADI-R (33). In this study,
children younger than 3 years of age who met criteria for being
“at risk” for ASD were included in the ASD group.

The severity of the autism symptoms was measured with the
calibrated severity score (CSS) (34, 35) of the ADOS-2. The total
CSS was calculated for the Toddler Module of ADOS-2 based
on Esler et al. (36) to facilitate a direct comparison with other
modules of the ADOS-2.

Emotional Dysregulation
Emotional dysregulation was measured using the Attention,
Aggression, and Anxious/Depressed scales of the CBCL (CBCL-
AAA), which consider the affective, behavioral, and cognitive
dimensions of ED. The CBCL-AAA construct was first used
to define the Deficient Emotional Self-Regulation (DESR) with
scores between 1 and 2 standard deviations (SD) above the
mean (37), while an elevation above 2 SD characterizes the
emotional dysregulation profile (38). First used with the 6–18
CBCL, the CBCL-AAA profile has been applied also to preschool
samples (39, 40). The CBCL-AAA score is computed by the
sum of the Attention, Aggression, and Anxious/Depressed CBCL
T scores.

Cognitive or Global Development
According to age, expressive language level, and the child’s ability
to engage and cooperate with the examiner, standardized tests
were used to assess cognitive and global development level.
Instruments included the Griffiths III or Bayley-II developmental
scales, Leiter International Performance Scale-II edition or
the WPPSI-IV (Wechsler Preschool and Primary Scale of
Intelligence-III Edition) (41–44). All of these measures use
the same standard scores (SS = 100) and standard deviations
(SD = 15). Cognitive or developmental scores were categorized
according to the corresponding percentile. Intellectual disability
and or global developmental delay (GDD) was defined by an
intelligent quotient (IQ < 70) or a general quotient (GQ) lower
than the 3rd centile.

Adaptive Functioning
Adaptive functioning, defined as the set of conceptual, social
and practical skills learned and used in everyday life, was
measured with the Adaptive Behavior Assessment System-
Second Edition (ABAS-II) (45). On the Parent Form (Ages
0–5), Italian version (46), the parent rates how frequently the
child performs a correct behavior when necessary and without
help. The items, rated on a Likert scale ranging from 0 to 3
(from 0 = “not able to” to 3 = “able to do it and always
performs it when needed”), are grouped into 10 skill areas:
communication, use of environment, preschool competences,
domestic behavior, health and safety, play, self-care, self-control,
social abilities, and motility. Skill area scores are norm-referenced
scaled scores with a mean of 10 and a standard deviation of
3, and are combined into three composite scores: Conceptual
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Adaptive Domain (CAD), Social Adaptive Domain (SAD), and
Practical Adaptive Domain (PAD), in addition to an overall
General Adaptive Composite (GAC). Composite scores are
norm-referenced standard scores with a mean of 100 and
SD of 15.

Statistical Analyses
Statistical analyses were performed using the statistical
programming language R (version 4.0.5) (47). Descriptive
statistics was applied to the sociodemographic and clinical
data. Continuous variables were described by mean and SD,
and categorical data as percentages. z-test was used to evaluate
differences between proportions of categorical variables. Group
differences for continuous variables were assessed with a two-
tailed Mann Whitney U-test. A p-value < 0.05 was considered
statistically significant.

Because of multiple testing with correlated subscales,
multivariate regressions were used to determine the association
of ED with adaptive functioning. The multivariate models
considered the three ABAS-II subscales as dependent variables.
All models were also adjusted by ADOS-CSS and a dichotomous
variable for global developmental delay/intellectual disability.
Pillai’s trace statistic was used to evaluate significance of the
multivariate models. The associated univariate multivariable
effects were then analyzed and p-values corrected using the
Benjamini-Hochberg procedure.

Since no significant difference between males and females in
ED, CSS, and adaptive functioning were detected in the whole

sample, we did not include sex in the models. Also, as the sample
was homogeneously composed by preschoolers, we did not adjust
the models by age.

The same multivariate and univariate multivariable models
were used for evaluating the impact of ED, ADOS-CSS, and GDD
on adaptive functioning in the ASD group.

RESULTS

The sample consisted of 100 patients, of whom 74 were males
(74%). Mean age at first evaluation was 39.43 months (SD 12.25,
range 18–70 months) (Table 1). Sixty-five children (65%) met
the specified criteria for inclusion in the ASD group. Sixty
children (60%) scored under the 3rd percentile at cognitive or
developmental tests and were therefore categorized as having
intellectual disability/developmental delay (GDD).

On the CBCL, mean scores were: 56.51 ± 11.01 on the
internalizing scale and 54.20 ± 9.74 on the internalizing scale,
with a total score of 54.92 ± 11.20. Detailed subscales of CBCL
are reported in Table 1, with comparison between the ASD
and non-ASD groups.

The mean CBCL-AAA T-score of the total sample was
173.11 ± 19.85), with no statistically significant difference
between the ASD (175.30 ± 19.32) and the non-ASD group
(169.05± 20.47) (p= 0.054). No sex difference was found in our
sample with regard to adaptive functioning, ADOS CSS, CBCL
AAA, and GDD (Table 2).

TABLE 1 | Demographics and clinical characteristics.

All sample (n = 100) Patients with ASD (n = 65) Patients without ASD (n = 35) p value

Male, n (%) 74 (74.0) 51 (78.5) 23 (65.7) 0.25

Mean age at evaluation, months, mean (SD) 39.43 (12.25) 37.21 (12.23) 43.54 (11.33) 0.01

Global developmental delay, n (%) 60 (60.0) 33 (50.8) 28 (80.0) <0.01

ABAS-II, mean (SD)

General adaptive composite (GAD) 71.45 (18.66) 65.96 (16.76) 81.62 (17.91) <0.01

Conceptual adaptive (CAD) 69.40 (18.38) 68.00 (16.36) 72.00 (21.66) 0.50

Social adaptive (SAD) 78.56 (18.95) 74.26 (16.04) 86.54 (21.46) <0.01

Practical adaptive (PAD) 76.82 (19.08) 71.30 (16.05) 87.05 (20.25) <0.01

ADOS-CSS, mean (SD) 4.95 (3.16) 6.75 (2.37) 1.60 (0.88) <0.01

CBCL Problem Scales, mean (SD)

Emotionally/reactive 57.8 (9.60) 58.52 (10.12) 56.45 (8.51) 0.25

Anxious/depressed 57.04 (9.33) 56.97 (9.53) 57.15 (9.06) 0.73

Somatic complaints 56.92 (8.98) 57.90 (9.72) 55.1 (7.17) 0.09

Withdrawal 64.16 (12.13) 66.83 (12.86) 59.2 (8.84) <0.01

Sleep problems 57.2 (8.88) 56.93 (7.97) 57.7 (10.46) 0.95

Attention problems 60.18 (8.31) 61.71 (8.22) 57.32 (7.81) <0.01

Aggressive behavior 55.89 (7.50) 56.60 (6.91) 54.57 (8.44) 0.10

Internalizing 56.51 (11.01) 57.61 (10.66) 54.47 (11.52) 0.13

Externalizing 54.20 (9.74) 55.02 (9.98) 52.68 (9.24) 0.12

Total 54.92 (11.20) 55.40 (11.38) 54.02 (10.95) 0.46

AAA 173.11 (19.85) 175.30 (19.32) 169.05 (20.47) 0.05

ABAS-II, adaptive behavior assessment system-second edition; CBCL, child behavior check-list; ADOS, autism diagnostic observation schedule; CSS, calibrated severity
score; GAC, general adaptive composite; CAD, conceptual adaptive domain; PAD, practical adaptive domain; SAD, social adaptive domain; AAA, attention, aggression,
anxious/depressed score; SD, standard deviation. Statistically significant values are bold.
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TABLE 2 | Sample characteristics by sex (n = 100).

Males
(n = 74)

Females
(n = 26)

p value

Mean age at evaluation, months,
mean (SD)

39.69 (11.81) 38.69 (13.64) 0.59

ASD, n (%) 51 (68.9) 14 (53.85) 0.25

Global developmental delay n, % 28 (37.84) 12 (46.15) 0.61

ABAS, mean (SD)

GAC 70.12 (19.07) 75.23 (17.26) 0.24

CAD 68.40 (19.47) 72.23 (14.24) 0.39

SAD 77.53 (19.82) 81.50 (16.23) 0.50

PAD 76.19 (19.80) 78.61 (17.14) 0.45

ADOS-CSS, mean (SD) 5.15 (3.12) 4.38 (3.27) 0.25

CBCL-AAA, mean (SD) 173.05 (19.72) 173.31 (20.64) 1.00

ABAS-II, adaptive behavior assessment system-second edition; CBCL, child
behavior check-list; ADOS, autism diagnostic observation schedule; CSS,
calibrated severity score; GAC, general adaptive composite; CAD, conceptual
adaptive domain; PAD, practical adaptive domain; SAD; social adaptive domain;
SD, standard deviation.

The ABAS mean General Adaptive Composite score (GAC)
of the sample was 71.45 ± 18.66, conceptual adaptive domain
(CAD) mean score was 69.40 ± 18.38, social adaptive domain
(SAD) mean score was 78.56 ± 18.95, and practical adaptive
domain mean score (PAD) was 76.82± 19.08.

The mean GAC score of patients who received a diagnosis of
ASD (65.96 ± 16.76) was lower that in patients without ASD
(81.62 ± 17.91; p < 0.0001). Scores for DAS (74.26 ± 16.04
in ASD vs. 86.54 ± 21.46 in non-ASD, p = 0.0004) and DAP
(71.30± 16.05 in ASD vs. 87.05± 20.25 in non-ASD, p < 0.0001)
were also lower in children with ASD. No significant difference
was found between the ASD and non-ASD with regard to CAD
(p= 0.05, Table 1).

The mean ADOS CSS score of the whole sample was
4.95 ± 3.16). As expected, the mean ADOS CSS in ASD
(6.75 ± 2.37) was higher than in non-ASD (1.60 ± 0.88;
p < 0.0001).

The association between ED and overall adaptive functioning
was then evaluated. The model was adjusted by ADOS CSS and
GDD. Higher ED was associated with lower overall adaptive
functioning (p = 0.003). Significant associations between ADOS
CSS and adaptive functioning (p < 0.001) and GDD and adaptive
functioning (p= 0.023) were also revealed (Table 3).

To study the impact of ED on the diverse domains of
adaptive functioning, we analyzed a univariate multivariable
model for each adaptive functioning domain (Table 3). Lower
CAD levels were predicted by the presence of GDD (estimate
mean difference −11.34, p = 0.008) and by higher ED (estimate
−0.18, adjusted p value = 0.046), while both higher ED
(estimate −0.28, adjusted p value = 0.002) and ADOS CSS
(estimate −1.34, adjusted p value 0.026) were associated with
lower SAD. Higher levels of ADOS CSS (estimate −1.85,
adjusted p value = 0.001) and ED (estimate −0.32, adjusted
p value < 0.001), and the presence of GDD (estimated mean
difference 9.43, adjusted p value = 0.011) were all significant
predictors of worse PAD.

Likewise, when considering only children with ASD, higher
ED was associated with lower adaptive functioning levels. Also
the ADOS CSS was associated with overall adaptive functioning.
With regard to the three adaptive functioning domains (Table 3),
CAD was only predicted by GDD (estimated mean difference
10.52, adjusted p value = 0.016). ADOS CSS (estimate −1.88,
p value 0.032) and ED (estimate −0.28, adjusted p value 0.002)
were both found to be associated with worse SAD. ADOS
CSS (estimate −2.30, adjusted p value 0.011) and CBCL AAA
(estimate−0.24, adjusted p value= 0.015) predicted lower PAD.

DISCUSSION

Prior research has suggested that ED in children with ASD
is a significant problem that is likely to underlie behavioral
difficulties, such as tantrums, self-harm and irritability, and

TABLE 3 | Multivariate and univariate multivariable analysis for the entire (n = 100)
and the ASD (n = 65) sample, with ADOS-CSS, CBCL-AAA, and GDD as
independent variables.

Multivariate multivariable analysis for the entire sample
(n = 100), Type II MANOVA

General adaptive composite (GAC)

Pillai test p value

ADOS CSS 0.137 0.003

CBCL AAA 0.158 <0.001

GDD 0.096 0.023

Univariate multivariable analysis for the entire sample (n = 100)

CAD SAD PAD

Est. Adjusted p Est. Adjusted p Est. Adjusted p

ADOS- CSS −0.37 0.542 −1.34 0.026 −1.85 0.001

CBCL-AAA −0.18 0.046 −0.28 0.002 −0.32 <0.001

GDD −11.34 0.008 −9.93 0.011 9.43 0.011

Multivariate multivariable analysis for ASD (n = 65), Type II MANOVA

Pillai test p value

ADOS- CSS 0.14 0.032

CBCL-AAA 0.15 0.023

GDD 0.11 0.066

Univariate multivariable analysis for ASD patients only (n = 65)

CAD SAD PAD

Est. Adjusted p Est. Adjusted p Est. Adjusted p

ADOS-CSS −1.68 0.055 −1.88 0.032 −2.30 0.011

CBCL-AAA −0.15 0.121 −0.26 0.011 −0.24 0.015

GDD 10.52 0.016 6.51 0.099 7.72 0.050

GDD, global developmental delay; ABAS-II, adaptive behavior assessment system-
second edition; CBCL, child behavior check-list; ADOS, autism diagnostic
observation schedule; CSS, calibrated severity score; GAC, general adaptive
composite; CAD, conceptual adaptive domain; PAD, practical adaptive domain;
SAD; social adaptive domain. Statistically significant values are bold.
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thus to contribute to functional impairment. The pathogenetic
relevance and the mechanisms of the relationship between
ED and clinical symptoms are still a matter of study, and
investigation into ED in ASD children is ongoing. This study
aimed to contribute to the research in this area by examining
the relationship between ED and functional impairment, and
by measuring different domains of adaptive functioning in
preschoolers clinically referred for suspected ASD. To our
knowledge, this study has been the first to evaluate autism
symptoms, emotional dysregulation and adaptive functioning in
preschoolers with ASD and other neurodevelopmental disorders.
The clinical characteristics of the study sample are consistent with
those expected in this population, with a predominance of the
male sex and about two-third of the referred children meeting
criteria for ASD or being at high risk for ASD (48).

Most studies have reported prevalence rates of ED between 50
and 60% in ASD (49–52), which are higher than those reported
in typically developing children (22, 53–55) or in children with
other neurodevelopmental disorders (54). However, a recent
large study in clinically referred children aged 6–18 years
reported higher rates of ED among non-ASD compared to
ASD children, using the CBCL-AAA as a measure of ED
(56). In our sample, no significant differences were found
between ASD and non-ASD regarding ED, even if ED was
numerically higher in ASD, with a p = 0.05 (Table 1) that
closely missed the pre-specified alpha threshold (p < 0.05).
Clinically referred children, like the preschoolers included in our
sample, have been generally found to have high levels of ED.
Among samples of clinically referred children for a suspicion
of ASD, about 60% (57) receive an ASD diagnosis, while the
others are very often diagnosed with language disorders, global
developmental delays or having inattention, hyperactivity, and
disruptive behaviors. The relationship between ADHD (58–
61), developmental delays (62) or other disorders (63) and
emotional has been extensively reported. Moreover boys with
specific language impairment, have been reported to have lower
emotional regulation abilities than typically developing children
(64). However, the current literature on ED in clinically referred
preschoolers remains rather limited.

The close relationship between ED and core autism symptoms
has led some to suggest that ED should be considered
among the ASD features (50). But, ED is also a well known
transdiagnostic risk factor for many mental disorders in children
and adolescents, such as, among the others, ADHD, mood
disorders, posttraumatic stress disorder, non-suicidal self-injury,
and disruptive mood dysregulation disorder (65). In fact, the
CBCL-AAA index was initially studied as a measure of high risk
for bipolar disorder in adolescence (66–69), and subsequently as
a risk factor for other psychopathology associated with suicidality
in adults (68, 70). CBCL-AAA has been applied also to the
preschooler population, using the 1 and 1/2 –5 years old version
of the CBCL (39, 40). In non-clinical preschoolers population
there was an association between higher scores on CBCL AAA
and psychiatric symptomatology, lower adaptive functioning,
temperament and maladaptive parenting (39).

A specific impairment in the social adaptive functioning
domain (SAD) had been reported to be distinctive of ASD

compared with other neurodevelopmental disorders (24). In our
sample, however, we found that ASD was accompanied by a
general impairment in multiple domains of functioning, and not
just SAD (Table 1). This is consistent with what was recently
reported in an Italian preschooler sample (71). Previous reports
have confirmed that toddlers (younger than 2 years old) with ASD
have a lower adaptive functioning compared to children with
developmental delay (72).

In our study, considering both the overall sample and also
ASD sample, higher ED was associated with lower adaptive
functioning levels (Table 3). Social and practical domains are
significantly influenced by both autism symptoms severity, as
expected (25), and by ED, as hypothesized for this study.
The relationship between emotional regulation strategies and
subsequent social competences is well documented. Berkovits
et al. analyzed a group of 4–7 years old children with ASD
and found that ED was strongly related to social and behavioral
functioning but was largely independent of IQ (5). Reyes et al.
compared two samples of ASD children and typical developing
peers (3–7 years), and found that in ASD better social skills
were associated with greater emotional regulation and increased
expression of emotions. Better emotional regulation was linked
to fewer peer problems and more prosocial behaviors (22).

We didn’t find any sex difference in ED or in other clinical
variables. This could be due to the rather small representation
of females in the study sample and/or to referral bias whereby
females with high ED might have been more likely to be clinically
referred. Few data on sex differences in emotional regulation
among ASD people are available, but scarcely comparable to
our population (55, 73). Further studies on sex differences
in preschoolers with ASD are needed to evaluate different
trajectories of development, and so identify vulnerable children.

The results of this study are clinically important because
they document the relevance of ED to adaptive functioning in
young children and thus provide support to efforts to develop
emotional regulation strategies as a possible means of ultimately
improving functioning. In typical development, good parental
scaffolding helps children overcome frustration and improve
emotion regulation. ASD children too can benefit from parental
scaffolding but they seem to have difficulty in internalizing and
generalizing co-regulatory support. This is consistent with the
clinical experience that children with ASD benefit from the
presence of one-to-one support for regulatory management in
education settings well into middle childhood and beyond (74).
Parent-mediated early interventions targeted to ED in preschool
years could therefore be considered as a means of improving
functioning. More research is needed to better understand the
relationship between ASD symptoms, ED, and parenting style
within the social context.

LIMITATIONS

This study has several limitations. First, the cross sectional
design precludes the possibility of assessing prospectively the
interplay between ED and adaptive functioning or to evaluate the
developmental trajectories of these constructs over time. Second,
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the study sample included only clinically referred children
without a comparison group of typically developing children.
Third, the male preponderance, while being consistent with the
epidemiology of the disorder, limits inferences to female patients.
Fourth, both the ED and adaptive functioning ratings were
provided by the same informant (main caregiver), thus limiting
somewhat the external validity of the associations. Finally, no
systematic information on the social context was available.
Further studies with larger samples and prospective design are
needed to confirm and better clarify our findings.

CONCLUSION

Higher levels of ED were associated with lower adaptive
functioning in all the domains evaluated, regardless of
the severity of the autistic symptoms or the presence of
GDD. Decreasing ED in preschoolers with ASD or other
neurodevelopmental disorders may be an effective way of
improving their overall adaptive functioning, including prosocial
behavior, ability to focus on goal oriented activities, and academic
achievement. In particular, since a child’s ability to regulate
emotions is modeled by parental scaffolding, parent-mediated
early interventions may be an effective approach to improving
the developmental trajectory of children with high levels of ED.
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12. Cai RY, Richdale AL, Uljarević M, Dissanayake C, Samson AC. Emotion
regulation in autism spectrum disorder: where we are and where we need to
go. Autism Res. (2018) 11:962–78. doi: 10.1002/aur.1968

13. Miller AL, Kiely Gouley K, Seifer R, Dickstein S, Shields A. Emotions
and behaviors in the head start classroom: associations among observed
dysregulation, social competence, and preschool adjustment. Early Educ Dev.
(2004) 15:147–66. doi: 10.1207/s15566935eed1502_2

14. Jahromi LB, Kirkman KS, Friedman MA, Nunnally AD. Associations between
emotional competence and prosocial behaviors with peers among children
with autism spectrum disorder. Am J Intellect Dev Disabil. (2021) 126:79–96.
doi: 10.1352/1944-7558-126.2.79

15. Graziano PA, Reavis RD, Keane SP, Calkins SD. The role of emotion regulation
and Children’s early academic success. J Sch Psychol. (2007) 45:3–19. doi:
10.1016/j.jsp.2006.09.002

16. Cracco E, Goossens L, Braet C. Emotion regulation across childhood and
adolescence: evidence for a maladaptive shift in adolescence. Eur Child Adolesc
Psychiatry. (2017) 26:909–21. doi: 10.1007/S00787-017-0952-8

17. Schäfer JO, Naumann E, Holmes EA, Tuschen-Caffier B, Samson AC. Emotion
regulation strategies in depressive and anxiety symptoms in youth: a meta-
analytic review. J Youth Adolesc. (2017) 46:261–76. doi: 10.1007/S10964-016-
0585-0

18. Cooke JE, Kochendorfer LB, Stuart-Parrigon KL, Koehn AJ, Kerns KA. Parent-
child attachment and children’s experience and regulation of emotion: a
meta-analytic review. Emotion. (2019) 19:1103–26. doi: 10.1037/emo0000504

19. Sanchis-Sanchis A, Grau MD, Moliner AR, Morales-Murillo CP. Effects of age
and gender in emotion regulation of children and adolescents. Front Psychol.
(2020) 26:946. doi: 10.3389/fpsyg.2020.00946

20. Zimmermann P, Iwanski A. Emotion regulation from early adolescence
to emerging adulthood and middle adulthood: age differences, gender
differences, and emotion-specific developmental variations. Int J Behav Dev.
(2014) 38:182–94. doi: 10.1177/0165025413515405

21. Beck KB, Conner CM, Breitenfeldt KE, Northrup JB, White SW, Mazefsky
CA. Assessment and treatment of emotion regulation impairment in autism

Frontiers in Psychiatry | www.frontiersin.org 7 April 2022 | Volume 13 | Article 846146

https://doi.org/10.1007/s10803-006-0147-5
https://doi.org/10.1002/aur.1387
https://doi.org/10.1002/aur.1366
https://doi.org/10.1007/s10803-016-2922-2
https://doi.org/10.1007/s10803-016-2922-2
https://doi.org/10.1007/s10803-017-3430-8
https://doi.org/10.1017/S0954579416000638
https://doi.org/10.1037/0022-3514.85.2.348
https://doi.org/10.1002/aur.1426
https://doi.org/10.1016/j.ijdevneu.2014.05.012
https://doi.org/10.1002/1097-4679(200102)57:23.0.co;2-x
https://doi.org/10.1002/1097-4679(200102)57:23.0.co;2-x
https://doi.org/10.1002/aur.1968
https://doi.org/10.1207/s15566935eed1502_2
https://doi.org/10.1352/1944-7558-126.2.79
https://doi.org/10.1016/j.jsp.2006.09.002
https://doi.org/10.1016/j.jsp.2006.09.002
https://doi.org/10.1007/S00787-017-0952-8
https://doi.org/10.1007/S10964-016-0585-0
https://doi.org/10.1007/S10964-016-0585-0
https://doi.org/10.1037/emo0000504
https://doi.org/10.3389/fpsyg.2020.00946
https://doi.org/10.1177/0165025413515405
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles


fpsyt-13-846146 April 5, 2022 Time: 13:46 # 8

Davico et al. Emotional Dysregulation in Neurodevelopmental Disorders

spectrum disorder across the life span: current state of the science and future
directions. Child Adolesc Psychiatr Clin N Am. (2020) 29:527–42. doi: 10.1016/
j.chc.2020.02.003

22. Reyes NM, Factor R, Scarpa A. Emotion regulation, emotionality, and
expression of emotions: a link between social skills, behavior, and emotion
problems in children with ASD and their peers. Res Dev Disabil. (2020)
106:103770. doi: 10.1016/j.ridd.2020.103770

23. Schatz J, Hamdan-Allen G. Effects of age and IQ on adaptive behavior domains
for children with autism. J Autism Dev Disord. (1995) 25:51–60. doi: 10.1007/
BF02178167

24. Mouga S, Almeida J, Café C, Duque F, Oliveira G. Adaptive profiles in
autism and other neurodevelopmental disorders. J Autism Dev Disord. (2015)
45:1001–12. doi: 10.1007/s10803-014-2256-x

25. Szatmari P, Georgiades S, Duku E, Bennett TA, Bryson S, Fombonne E, et al.
Developmental trajectories of symptom severity and adaptive functioning in
an inception cohort of preschool children with autism spectrum disorder.
JAMA Psychiatry. (2015) 72:276–83. doi: 10.1001/JAMAPSYCHIATRY.2014.
2463

26. Tillmann J, San Jose Cáceres A, Chatham CH, Crawley D, Holt R, Oakley
B, et al. Investigating the factors underlying adaptive functioning in autism
in the EU-AIMS Longitudinal European Autism Project. Autism Res. (2019)
12:645–57. doi: 10.1002/aur.2081

27. Gabriels RL, Ivers BJ, Hill DE, Agnew JA, McNeill J. Stability of adaptive
behaviors in middle-school children with autism spectrum disorders. Res
Autism Spectr Disord. (2007) 1:291–303. doi: 10.1016/j.rasd.2006.11.004

28. Gardiner E, Grace I. Family quality of life and ASD: the role of child adaptive
functioning and behavior problems. Autism Res. (2015) 8:199–213. doi: 10.
1002/aur.1442

29. Achenbach TM, Rescorla LA. Manual for ASEBA Preschool Forms & Profiles.
Burlington, VT: University of Vermont, Research Center for Children, Youth,
& Families (2000).

30. Frigerio A, Cozzi P, Pastore V, Molteni M, Borgatti R, Montirosso R. The
evaluation of behavioral and emotional problems in a sample of Italian
preschool children using the child behavior checklist and the caregiver teacher
report form. Infanzia e Adolescenza. (2006) 5:24–32. doi: 10.1710/162.1771

31. Lord C, Rutter M, Le Couteur A. Autism Diagnostic Interview-Revised: a
revised version of a diagnostic interview for caregivers of individuals with
possible pervasive developmental disorders. J Autism Dev Disord. (1994)
24:659–85. doi: 10.1007/BF02172145

32. Lord C, Rutter M, DiLavore P, Risi S, Gotham K, Bishop S. Autism
Diagnostic Observation Schedule (ADOS-2). 2nd ed. Los Angeles, CA: Western
Psychological Corporation (2012).

33. Randall M, Egberts KJ, Samtani A, Scholten RJ, Hooft L, Livingstone N, et al.
Diagnostic tests for autism spectrum disorder (ASD) in preschool children.
Cochrane Database Syst Rev. (2018) 7:CD009044. doi: 10.1002/14651858.
CD009044.pub2

34. Hus V, Gotham K, Lord C. Standardizing ADOS domain scores: separating
severity of social affect and restricted and repetitive behaviors. J Autism Dev
Disord. (2014) 44:2400–12. doi: 10.1007/s10803-012-1719-1

35. Gotham K, Pickles A, Lord C. Standardizing ADOS scores for a measure of
severity in autism spectrum disorders. J Autism Dev Disord. (2009) 39:693–
705. doi: 10.1007/s10803-008-0674-3

36. Esler AN, Bal VH, Guthrie W, Wetherby A, Ellis Weismer S, Lord C, et al.
The autism diagnostic observation schedule, toddler module: standardized
severity scores. J Autism Dev Disord. (2015) 45:2704–20. doi: 10.1007/s10803-
015-2432-7

37. Hudziak JJ, Althoff RR, Derks EM, Faraone SV, Boomsma DI. Prevalence and
genetic architecture of Child Behavior Checklist-juvenile bipolar disorder. Biol
Psychiatry. (2005) 58:562–8. doi: 10.1016/j.biopsych.2005.03.024

38. Althoff RR, Ayer LA, Rettew DC, Hudziak JJ. Assessment of dysregulated
children using the child behavior checklist: a receiver operating characteristic
curve analysis. Psychol Assess. (2010) 22:609–17. doi: 10.1037/a0019699

39. Kim J, Carlson GA, Meyer SE, Bufferd SJ, Dougherty LR, Dyson MW, et al.
Correlates of the CBCL-dysregulation profile in preschool-aged children. J
Child Psychol Psychiatry. (2012) 53:918–26. doi: 10.1111/j.1469-7610.2012.
02546.x

40. Geeraerts SB, Deutz MH, Deković M, Bunte T, Schoemaker K, Espy KA, et al.
The child behavior checklist dysregulation profile in preschool children: a

broad dysregulation syndrome. J Am Acad Child Adolesc Psychiatry. (2015)
54:595–602.e2. doi: 10.1016/j.jaac.2015.04.012

41. Green E, Stroud L, O’Connell R, Bloomfield S, Cronje J, Foxcroft C, et al.
Manual Griffiths III—Part II: Administration and Scoring. Griffiths Scales of
Child Development. 3rd ed. Oxford: Hogrefe (2017).

42. Bayley N. Bayley Scales of Infant and Toddler Development Manual. 3rd ed.
San Antonio, TX: Harcourt Assessment Company (2006).

43. Roid GH, Miller LJ. Leiter International Performance Scale-Revised (Leiter-R).
Wood Dale, IL: Stoelting (1997).

44. Wechsler D. WPPSI-III: Wechsler Preschool and Primary Scale of Intelligence-
Third Edition Manual. San Antonio, TX: The Psychological Corporation
(2004).

45. Harrison P, Oakland T. Adaptive Behavior Assessment System. 2nd ed. San
Antonio, TX: Psychological Corporation (2000).

46. Ferri R, Orsini A, Rea M. ABAS II. Adaptive Behavior Assessment System:
Contributo Alla Taratura Italiana. Firenze: Giunti O.S (2014).

47. R Core Team. R: A Language and Environment for Statistical Computing.
Vienna: R Foundation for Statistical Computing (2021).

48. Avlund SH, Thomsen PH, Schendel D, Jørgensen M, Clausen L. Time trends
in diagnostics and clinical features of young children referred on suspicion
of autism: a population-based clinical cohort study, 2000–2010. J Autism Dev
Disord. (2021) 51:444–58. doi: 10.1007/s10803-020-04555-8

49. Samson AC, Huber O, Gross JJ. Emotion regulation in Asperger’s syndrome
and high-functioning autism. Emotion. (2012) 12:659–65. doi: 10.1037/
a0027975

50. Samson AC, Phillips JM, Parker KJ, Shah S, Gross JJ, Hardan AY. Emotion
dysregulation and the core features of autism spectrum disorder. J Autism Dev
Disord. (2014) 44:1766–72. doi: 10.1007/s10803-013-2022-5

51. Laurent A, Rubin E. Challenges in emotional regulation in asperger syndrome
and high-functioning autism. Top Lang Disord. (2004) 24:286–97. doi: 10.
1097/00011363-200410000-00006

52. Northrup JB, Patterson MT, Mazefsky CA. Predictors of severity and change in
emotion dysregulation among children and adolescents with ASD. J Clin Child
Adolesc Psychol. (2021) 50:708–29. doi: 10.1080/15374416.2021.1955369

53. Jahromi LB, Meek SE, Ober-Reynolds S. Emotion regulation in the context of
frustration in children with high functioning autism and their typical peers.
J Child Psychol Psychiatry. (2012) 53:1250–8. doi: 10.1111/j.1469-7610.2012.
02560.x

54. Mayes SD, Kokotovich C, Mathiowetz C, Baweja R, Calhoun SL, Waxmonsky
J. Disruptive mood dysregulation disorder symptoms by age in autism, ADHD
and general population samples. J Ment Health Res Intellect Disabil. (2017)
10:345–59. doi: 10.1080/19315864.2017.1338804

55. Conner CM, Golt J, Shaffer R, Righi G, Siegel M, Mazefsky CA. Emotion
dysregulation is substantially elevated in autism compared to the general
population: impact on psychiatric services. Autism Res. (2021) 14:169–81.
doi: 10.1002/aur.2450

56. Vasa RA, Singh V, McDonald RG, Mazefsky C, Hong JS, Keefer A.
Dysregulation in children and adolescents presenting to a multidisciplinary
autism clinic. J Autism Dev Disord. (2021). [Online ahead of print]. doi: 10.
1007/s10803-021-05056-y

57. Monteiro SA, Spinks-Franklin A, Treadwell-Deering D, Berry L, Sellers-
Vinson S, Smith E, et al. Prevalence of autism spectrum disorder in children
referred for diagnostic autism evaluation. Clin Pediatr (Phila). (2015) 54:1322–
7. doi: 10.1177/0009922815592607

58. Overgaard KR, Oerbeck B, Aase H, Torgersen S, Reichborn-Kjennerud T,
Zeiner P. Emotional lability in preschoolers with symptoms of ADHD. J Atten
Disord. (2018) 22:787–95. doi: 10.1177/1087054715576342

59. Faraone SV, Rostain AL, Blader J, Busch B, Childress AC, Connor DF, et al.
Practitioner review: emotional dysregulation in attention-deficit/hyperactivity
disorder - implications for clinical recognition and intervention. J Child
Psychol Psychiatry. (2019) 60:133–50. doi: 10.1111/jcpp.12899

60. Biele G, Overgaard KR, Friis S, Zeiner P, Aase H. Cognitive, emotional, and
social functioning of preschoolers with attention deficit hyperactivity
problems. BMC Psychiatry. (2022) 22:78. doi: 10.1186/s12888-021-
03638-9

61. Taurines R, Schmitt J, Renner T, Conner AC, Warnke A, Romanos M.
Developmental comorbidity in attention-deficit/hyperactivity disorder. Atten
Defic Hyperact Disord. (2010) 2:267–89. doi: 10.1007/s12402-010-0040-0

Frontiers in Psychiatry | www.frontiersin.org 8 April 2022 | Volume 13 | Article 846146

https://doi.org/10.1016/j.chc.2020.02.003
https://doi.org/10.1016/j.chc.2020.02.003
https://doi.org/10.1016/j.ridd.2020.103770
https://doi.org/10.1007/BF02178167
https://doi.org/10.1007/BF02178167
https://doi.org/10.1007/s10803-014-2256-x
https://doi.org/10.1001/JAMAPSYCHIATRY.2014.2463
https://doi.org/10.1001/JAMAPSYCHIATRY.2014.2463
https://doi.org/10.1002/aur.2081
https://doi.org/10.1016/j.rasd.2006.11.004
https://doi.org/10.1002/aur.1442
https://doi.org/10.1002/aur.1442
https://doi.org/10.1710/162.1771
https://doi.org/10.1007/BF02172145
https://doi.org/10.1002/14651858.CD009044.pub2
https://doi.org/10.1002/14651858.CD009044.pub2
https://doi.org/10.1007/s10803-012-1719-1
https://doi.org/10.1007/s10803-008-0674-3
https://doi.org/10.1007/s10803-015-2432-7
https://doi.org/10.1007/s10803-015-2432-7
https://doi.org/10.1016/j.biopsych.2005.03.024
https://doi.org/10.1037/a0019699
https://doi.org/10.1111/j.1469-7610.2012.02546.x
https://doi.org/10.1111/j.1469-7610.2012.02546.x
https://doi.org/10.1016/j.jaac.2015.04.012
https://doi.org/10.1007/s10803-020-04555-8
https://doi.org/10.1037/a0027975
https://doi.org/10.1037/a0027975
https://doi.org/10.1007/s10803-013-2022-5
https://doi.org/10.1097/00011363-200410000-00006
https://doi.org/10.1097/00011363-200410000-00006
https://doi.org/10.1080/15374416.2021.1955369
https://doi.org/10.1111/j.1469-7610.2012.02560.x
https://doi.org/10.1111/j.1469-7610.2012.02560.x
https://doi.org/10.1080/19315864.2017.1338804
https://doi.org/10.1002/aur.2450
https://doi.org/10.1007/s10803-021-05056-y
https://doi.org/10.1007/s10803-021-05056-y
https://doi.org/10.1177/0009922815592607
https://doi.org/10.1177/1087054715576342
https://doi.org/10.1111/jcpp.12899
https://doi.org/10.1186/s12888-021-03638-9
https://doi.org/10.1186/s12888-021-03638-9
https://doi.org/10.1007/s12402-010-0040-0
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles


fpsyt-13-846146 April 5, 2022 Time: 13:46 # 9

Davico et al. Emotional Dysregulation in Neurodevelopmental Disorders

62. Berkovits LD, Baker BL. Emotion dysregulation and social competence:
stability, change and predictive power. J Intellect Disabil Res. (2014) 58:765–76.
doi: 10.1111/jir.12088

63. Wang B, Becker A, Kaelble C, Rothenberger A, Uebel-von Sandersleben H.
Dysregulation profile (DP) as a transdiagnostic psychopathological factor
in clinically referred children - comparisons between disorders and latent
structure. Nord J Psychiatry. (2022) 76:71–9. doi: 10.1080/08039488.2021

64. Fujiki M, Brinton B, Clarke D. Emotion regulation in children with specific
language impairment. Lang Speech Hear Serv Sch. (2002) 33:102–11. doi: 10.
1044/0161-1461(2002/008)

65. Paulus FW, Ohmann S, Möhler E, Plener P, Popow C. Emotional dysregulation
in children and adolescents with psychiatric disorders. A narrative review.
Front Psychiatry. (2021) 12:628252. doi: 10.3389/fpsyt.2021.628252

66. Faraone SV, Althoff RR, Hudziak JJ, Monuteaux M, Biederman J. The CBCL
predicts DSM bipolar disorder in children: a receiver operating characteristic
curve analysis. Bipolar Disord. (2005) 7:518–24. doi: 10.1111/j.1399-5618.
2005.00271.x

67. Biederman J, Petty CR, Monuteaux MC, Evans M, Parcell T, Faraone SV,
et al. The child behavior checklist-pediatric bipolar disorder profile predicts
a subsequent diagnosis of bipolar disorder and associated impairments in
ADHD youth growing up: a longitudinal analysis. J Clin Psychiatry. (2009)
70:732–40. doi: 10.4088/JCP.08m04821

68. Biederman J, Martelon M, Faraone SV, Woodworth KY, Spencer TJ, Wozniak
JR. Personal and familial correlates of bipolar (BP)-I disorder in children
with a diagnosis of BP-I disorder with a positive child behavior checklist
(CBCL)-severe dysregulation profile: a controlled study. J Affect Disord. (2013)
147:164–70. doi: 10.1016/j.jad.2012.10.028

69. Uchida M, Faraone SV, Martelon M, Kenworthy T, Woodworth KY, Spencer
TJ, et al. Further evidence that severe scores in the aggression/anxiety-
depression/attention subscales of child behavior checklist (severe
dysregulation profile) can screen for bipolar disorder symptomatology:
a conditional probability analysis. J Affect Disord. (2014) 165:81–6.
doi: 10.1016/j.jad.2014.04.021

70. Holtmann M, Buchmann AF, Esser G, Schmidt MH, Banaschewski T, Laucht
M. The child behavior checklist-dysregulation profile predicts substance use,
suicidality, and functional impairment: a longitudinal analysis. J Child Psychol
Psychiatry. (2011) 52:139–47. doi: 10.1111/j.1469-7610.2010.02309.x

71. Siracusano M, Postorino V, Riccioni A, Emberti Gialloreti L, Terribili M,
Curatolo P, et al. Sex differences in autism spectrum disorder: repetitive
behaviors and adaptive functioning. Children (Basel). (2021) 8:325. doi: 10.
3390/children8050325

72. Paul R, Loomis R, Chawarska K. Adaptive behavior in toddlers under two
with autism spectrum disorders. J Autism Dev Disord. (2014) 44:264–70. doi:
10.1007/s10803-011-1279-9

73. Wieckowski AT, Luallin S, Pan Z, Righi G, Gabriels RL, Mazefsky C. Gender
differences in emotion dysregulation in an autism inpatient psychiatric
sample. Autism Res. (2020) 13:1343–8. doi: 10.1002/aur.2295

74. Fenning RM, Baker JK, Moffitt J. Intrinsic and extrinsic predictors of emotion
regulation in children with autism spectrum disorder. J Autism Dev Disord.
(2018) 48:3858–70. doi: 10.1007/s10803-018-3647-1

Conflict of Interest: In the last 2 years, BV has received consultant fees or
honoraria from Medice, Menarini, and Angelini Pharmaceuticals. FR has received
sponsorship or fee for advisory board from Roche, Novartis, Biogen, PTC
Therapeutics, Sanofi Genzyme, Sarepta/biogen and CD has received consultant
fee from Roche and Lundbeck, and DM has received consultant fee from Ethos Ltd.

The remaining authors declare that the research was conducted in the absence of
any commercial or financial relationships that could be construed as a potential
conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Davico, Marcotulli, Cudia, Arletti, Ghiggia, Svevi, Faraoni,
Amianto, Ricci and Vitiello. This is an open-access article distributed under the
terms of the Creative Commons Attribution License (CC BY). The use, distribution
or reproduction in other forums is permitted, provided the original author(s) and
the copyright owner(s) are credited and that the original publication in this journal
is cited, in accordance with accepted academic practice. No use, distribution or
reproduction is permitted which does not comply with these terms.

Frontiers in Psychiatry | www.frontiersin.org 9 April 2022 | Volume 13 | Article 846146

https://doi.org/10.1111/jir.12088
https://doi.org/10.1080/08039488.2021
https://doi.org/10.1044/0161-1461(2002/008)
https://doi.org/10.1044/0161-1461(2002/008)
https://doi.org/10.3389/fpsyt.2021.628252
https://doi.org/10.1111/j.1399-5618.2005.00271.x
https://doi.org/10.1111/j.1399-5618.2005.00271.x
https://doi.org/10.4088/JCP.08m04821
https://doi.org/10.1016/j.jad.2012.10.028
https://doi.org/10.1016/j.jad.2014.04.021
https://doi.org/10.1111/j.1469-7610.2010.02309.x
https://doi.org/10.3390/children8050325
https://doi.org/10.3390/children8050325
https://doi.org/10.1007/s10803-011-1279-9
https://doi.org/10.1007/s10803-011-1279-9
https://doi.org/10.1002/aur.2295
https://doi.org/10.1007/s10803-018-3647-1
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles

	Emotional Dysregulation and Adaptive Functioning in Preschoolers With Autism Spectrum Disorder or Other Neurodevelopmental Disorders
	Introduction
	Materials and Methods
	Design and Participants
	Assessments
	General Psychopathology and Autism Spectrum Disorder
	Emotional Dysregulation
	Cognitive or Global Development
	Adaptive Functioning

	Statistical Analyses

	Results
	Discussion
	Limitations
	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	References


