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Evidence supports the dimensionality of autistic traits, internalising and externalising traits,
dysregulation, and competence. The paper presents the preliminary results of the simultaneous
application of the Quantitative-CHecklist for Autism in Toddlers and the Infant Toddler Social

Externalising trait
Dysregulation
Competence
Toddler

Emotional Assessment on 361 mothers of 18-36-month-old toddlers. The associations between
the study’s variables were controlled for toddlers’ age and sex. In addition, the associations be-
tween the study’s variables and the child’s age were explored and controlled by socio-

demographic features. Sex differences were investigated. The potential relationship between
ATs and internalising and externalising traits, dysregulation, and competence was examined and
controlled by socio-demographic features. The cross-sectional association between the child’s age
and the study’s variables was supported: The results revealed that older toddlers showed fewer
autistic traits and greater competence than younger ones. Autistic traits, externalising traits, and
dysregulation were more prevalent in boys, while the competence domain was higher in girls.
Findings suggest the importance of evaluating these traits and domains since infancy and
toddlerhood in the general population to detect toddlers with an increased likelihood of autism,
as well as those with subthreshold scores.

Autistic Traits

Autism diagnosis is characterised by social and nonsocial traits (American Psychoiatric Association, 2022). Social ATs include poor
eye contact, reduced responsiveness, and difficulties in peer interactions, while nonsocial ATs involve repetitive behaviours, strong
attachment to specific objects, and a preference for sameness (Baron-Cohen et al., 2009; Constantino & Todd, 2003). Because autistic
traits may range from mild to extreme, autism is a dimensional condition (Constantino & Charman, 2016). In other words, the social
and nonsocial ATs are distributed along a continuum, that is, they vary from absent/poor to high/extreme levels. Following this
conceptualisation, ATs are reported not only by the autistic population but also by the general population. Thus, the severity of the ATs
has an impact. The high severity, pervasiveness, and maladaptive social and nonsocial ATs lead to an autism diagnosis (Baron-Cohen
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etal., 2001; Constantino and Todd, 2003; Whitehouse & Bishop, 2009). In contrast, an absent or poor level of social or nonsocial ATs is
reported in the general population (Constantino et al., 2009; Robinson et al., 2011).

The role served by sociodemographic features is worth considering. To begin, a sex discrepancy has been noted in autism with a
high male prevalence (Zeidan et al., 2022). Males generally showed greater autistic social and nonsocial traits than females (Baranczuk
et al., 2024; Haraguchi et al., 2019; (Mandy et al., 2018; Torske et al., 2023). The sex discrepancy is a broadly debated issue; thus,
considering sex in the current study could expand knowledge on the topic. Regarding the child’s age, the stability of ATs in time has
been documented in autistic samples, with studies showing high stability from childhood into later years (Constantino et al., 2009;
Guthrie et al., 2013). However, evidence also showed the stability of ATs in the general population. For instance, the longitudinal study
by Constantino et al. (2009) on 3-18-years-old children with and without autism found that ATs change in function with age and
according to their severity assessed at baseline. The longitudinal study by Whitehouse et al. (2011) revealed that social ATs assessed in
males during early childhood [mean age 2.14 years (.16)] were positively correlated with ATs assessed in adulthood [mean age 19.51
years (.71)]. Correlations for non-social ATs did not achieve significance. Holmboe et al. (2014) reported a longitudinal (from 8 to 9
years, from 8 to 12 years, and from 9 to 12 years) moderately high stability of ATs over time for both sexes. Haraguchi et al. (2019)
found that ATs are stable during the transition period from preschool (i.e., 5 years) and school (i.e., 8 years) age in boys and girls. In
addition, the authors (Holmboe et al., 2014) found that both mild and severe ATs are stable over time. In sum, evidence highlighted
that ATs are highly stable across childhood or during the transition period from preschool to school age. Albeit cross-sectionally, it is
worth exploring the association between toddlers’ age and ATs, expanding knowledge on this topic.

A further issue regards the comorbidity of the ATs. High/extreme (or clinical) levels of social and nonsocial ATs, characterising the
autism diagnosis, are linked to co-morbid psychiatric disorders. A recent systematic literature review highlighted that there is a
substantial heterogeneity in the prevalence of co-morbidities in children and adolescents with autism (Bougeard et al., 2024). Among
the psychiatric co-morbidities, the reviewed studies reported a high prevalence of internalising symptoms in terms of anxiety (~82.20
%) or depressive disorders (~74.80 %) and externalising ones in the form of overactivity and impulsivity (~86.00 %). In addition, high
levels of dysregulation (~ 69 %) were reported in the autistic population (Vasa et al., 2022).

In sum, evidence supported the presence of ATs in the early developmental stages in the general population. Thus, their early
identification may be useful not only to detect children with high levels of ATs who later were diagnosed with autism but also those
who reported borderline (or subthreshold) levels. To overcome and/or mitigate AT-related difficulties, intervention programmes could
be designed for both groups of children, not only when a clinical condition is diagnosed. In addition, it is worth considering the insights
regarding the association between ATs and other clinical conditions. Having a clear understanding of the association and the
simultaneous presentation of social and nonsocial ATs and other psychiatric conditions, such as internalising and externalising traits,
and dysregulation, is a pivotal public health issue. However, the intervention programmes may also benefit from the children’s
competence profile, which will guide the learning objectives.

Based on this, the following sections review the evidence on internalising and externalising traits, dysregulation, and competence.
Afterwards, a focus on the association between ATs and internalising and externalising traits, dysregulation, and competence will be
provided.

Internalising and externalising traits, dysregulation, and competence

Internalising and externalising traits, dysregulation, and competence are integral components of the individuals’ Social-Emotional
Development (SED) and encompass their ability to understand, regulate, and express emotions appropriately and to form and sustain
healthy relationships in various contexts (Carter et al., 2003; Malti, 2011; Cohen et al., 2005; Levante et al., 2021a,b, 2023). SED is an
umbrella term that incorporates the internalising and externalising traits, dysregulation, and competence. Internalising traits include
anxiety, depression, social withdrawal, separation distress, and fearfulness, whereas externalising traits involve overactivity, poor
impulse control, noncompliance, defiance, and aggression (Achenbach, 1966). Dysregulation is the domain consisting of problems in
sleeping and eating, problems regulating negative emotional states concerning reactivity and regulation, and unusual sensory sen-
sitivities. In contrast, the competence domain includes compliance, attention regulation, imitation, and pretend-play skills. The
internalising, externalising, and dysregulation are problem-based domains, whereas competence is a strengths-based domain. Similar
to ATs, they may be conceived dimensionally. This means they are developed on a continuum that varies from absent/poor to
high/extreme levels. Following this conceptualisation, exploring the problems- and strengths-based domains is essential in monitoring
infants’ and toddlers’ developmental trajectory and detecting cases which require clinical attention.

The role played by sociodemographic features is worth taking into account. Evidence reported that infants’ and toddlers’ sex and
age significantly influence problems- and strengths-based domains. Nevertheless, inconsistent results have been highlighted. For
instance, Briggs-Gowan et al. (2001) on 1-2-years-old toddlers found no sex effect on both internalising and externalising traits
(Briggs-Gowan et al., 2001); the longitudinal study by Lahey et al. (Lahey et al., 2000) on 9-17-years-old individuals revealed that
there were no sex differences in externalising traits in terms of oppositional behaviours; nevertheless, aggression, property and/or
status offences, were more common among boys than girls. The study by Mayes et al. (2020) on 2-17-year-old individuals highlighted
that boys showed more hyperactivity, inattention, and aggression than girls, while no sex discrepancy has been found for anxiety,
depression, and somatic complaints. The study by Carter et al. (2003) on 12-36-month-old infants and toddlers reported no sex dif-
ference in dysregulation, but a higher score in the internalising domain and competence for girls compared to boys; the latter rated
higher on the externalising domain than their girl counterparts. Longitudinal studies reveal patterns in the co-occurrence of inter-
nalising and externalising traits. For example, the study by Weeks et al. (2016) revealed that 8-9-year-old children reporting high
levels of internalising traits (total score) showed fewer externalising traits (total score) at ages 12-13 years. Additionally, they
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observed that higher externalising traits at ages 12-13 predicted higher internalising ones at ages 16-17, with a stronger prediction for
girls. Perle et al. (2013) highlighted that sex acts as a significant moderator in the development of internalising (i.e., with-
drawn/depressed and anxious/depressed) and externalising (i.e., aggression, tantrums, overt violence) traits. Other longitudinal
studies show considerable stability of these traits from childhood to preadolescence, and an increase in both internalising and
externalising traits can predict adult psychopathology (Fanti and Henrich, 2010; Kim-Cohen et al., 2003). The results of the reviewed
studies highlight the need for further investigations. Considering the dimensionality of the problems and strengths-based domains,
their severity should be taken into account. Thus, their early detection is critical due to their potential impact on children’s later
development (Davis et al., 2015; Olson et al., 2017). It is worth detecting not only toddlers with high levels of problems and
strengths-based domains who later were diagnosed with a clinical condition but also those who reported borderline (or subthreshold)
levels.

Autistic traits, internalising and externalising traits, dysregulation, and competence

Autistic people show a high rate of psychiatric comorbidities, including internalising, externalising, and dysregulation symptoms
(Andersen et al., 2017; Bitsika & Sharpley, 2016; Hoffmann et al., 2016; Lugnegéard et al., 2011). Nevertheless, a relationship between
several ATs and internalising and externalising traits has been detected in typically developing individuals (Hallett et al., 2009).
Regarding the relationship between ATs and internalising traits in middle and late childhood, the longitudinal study by Hallett et al.
(2010) found an asymmetric bidirectional relationship: The ATs detected at 7-8 years old moderately and directly affected the
development of internalising symptoms at 12 years old. The reverse relationship was significant. The longitudinal community-based
study by Saito et al. (2017) showed that internalising and externalising traits in 7-year-old children were predicted by higher ATs
assessed at age 5.

Regarding the dysregulation domain assessing a wide array of problems, ranging from sleeping and eating routines, reactivity and
regulation of emotions, and unusual sensory sensitivities, the association between ATs and dysregulation highlighted a positive di-
rection. For instance, evidence reported that higher levels of autistic traits were associated with shorter weekday sleep duration
(Salmelaetal., 2019). Similarly, a systematic review found a concurrent association between ATs and problematic eating behaviours in
nonclinical samples (Christensen et al., 2019). On reactivity and regulation of emotion, the existing literature showed that autistic
traits exacerbate emotion dysregulation (Lu et al., 2025).

Also, the competence domain is negatively associated with the ATs: To be accurate, the higher the latter, the lower the attention
regulation, imitation, and pretend play skills (Edwards, 2014; Yoshimura et al., 2020).

Given the high prevalence of internalising, externalising, and dysregulation symptoms in individuals later diagnosed with autism
(Andersen et al., 2017; Bitsika & Sharpley, 2016; Hoffmann et al., 2016; Lugnegard et al., 2011) as well as the distribution of these
traits in the general population (Hallett et al., 2009) exploring them since toddlerhood may have a significant cascade effect in pre-
venting future mental illness and designing early intervention (Colombi et al., 2023; Denham, 2006). At the time that these
problem-based domains are evaluated, the assessment of the infants’ and toddlers’ strengths-based domain in terms of competence,
which reflects their current developmental level, is pivotal for intervention programmes. Comprehensively, clinical or borderline
levels of social and nonsocial ATs, as well as internalising and externalising traits and dysregulation, may impact the increased
likelihood of onset of severe and comorbid psychiatric disorders (Carpita et al., 2019; Dell’osso et al., 2019, 2021). This multicausal
framework (Fried & Cramer, 2017) is likely the only suitable candidate model to make a meaningful simultaneous assessment of these
traits. The approach considers that mental illness is predicted by the presence of more than one clinical and/or borderline trait rather
than a single one. The autistic traits and the internalising and externalising traits, as well as the dysregulation, are often comorbid in
older children. Thus, exploring whether they may be associated and investigating their potential causal power during the early
developmental stage (i.e., toddlerhood) is a pivotal primary prevention issue. It would allow healthcare services to train toddlers,
changing their atypically developing trajectory.

What the current study adds

The main and novel approach of this paper is to investigate the preliminary results of the association/relationship between ATs and
problems- and strengths-based domains in a community sample of toddlers (18-36 months). The existing literature has devoted
attention mainly to childhood and beyond. While identifying clinical and borderline (or threshold) ones of ATs, internalising, and
externalising traits in the general population since toddlerhood via early screening procedures (Levante et al., 2020) may allow
detection not only of children at risk for autism or other clinical condition (i.e., internalising and externalising problems) but also of
those reporting a clinical complex condition (e.g., autism with co-morbidities). Compared to the previous study assessing the asso-
ciation between autistic traits, internalising, and externalising ones (Levante et al., 2020), the current one added the assessment of the
dysregulation and competence domains, providing a more detailed toddlers’ profile. Indeed, it is worth noting that to date, there is a
paucity of studies investigating the association and the potential relationship between the ATs, dysregulation, and competence do-
mains in toddlerhood. Dysregulation is conceived as a risk factor for internalising and externalising traits (Carter et al., 2003) and
exploring whether this problem-based domain may be associated with ATs in the general population may expand knowledge on the
topic. The current study also added the assessment of the toddlers’ competence domain. From a primary prevention perspective, the
evaluation of the strengths of the toddlers may provide essential additional information that professionals can leverage in changing the
atypically developing trajectory.

A further novelty of the current study was administering the association/relationship between the study’s variables using valid and
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reliable screening tools. The main advantage of using screening questionnaires regards the low administration cost in terms of human
and financial resources. Although observational procedures are accurate in assessing toddlers, they require not only trained pro-
fessionals but also high financial resources. The screening questionnaires are easy to complete and have a user-friendly format. Based
on this, two open-source caregiver-report questionnaires have been administered for the current study’s purposes: The Quantitative-
CHecklist for Autism in Toddlers (Q-CHAT; Allison et al., 2008) assesses the ATs, while the Infant and Toddler Social and Emotional
Assessment (ITSEA; Carter et al., 1999) assesses the internalising and externalising traits, dysregulation, and competence domains. The
Q-CHAT has been selected because, in contrast to other valid screening measures for assessing autistic traits (e.g., M-CHAT; (Robins &
Dumont-Mathieu, 2006), it was developed using a dimensional approach. In other words, the Q-CHAT allows for the assessment of the
frequency (from always to never) of social and non-social autistic traits and not the mere absence/presence of them. We opted for the
ITSEA because, in contrast to the CBCL (Achenbach & Rescorla, 2014), it is open-source and it provides a comprehensive assessment of
socio-emotional development in terms of not only internalising and externalising traits, but also of dysregulation and competence.

In sum, the study’s purposes are to (1) investigate the association between toddlers’ age and study variables (i.e., ATs, internalising,
externalising, dysregulation, and competence) controlling by child’s sex and maternal education; (2) explore the relationship between
ATs and internalising and externalising traits, dysregulation, and competence controlling by child’s sex and maternal education, and
child’s age.

Method
Procedure

Data were collected in a web-based cross-sectional study (EC approval: 31665/2023). Three inclusion criteria have been pre-
defined to select parents: (1) having > 18 years, (2) having typically developing children aged 18-36 months, and (3) being fluent
in the Italian language. The e-questionnaire has been imported into LimeSurvey, and the link has been spread through the main social
platforms (i.e., WhatsApp and Facebook). Parents signed an e-consent before filling out the e-questionnaire to participate and to
publish data anonymously. Informed consent was obtained for participation and the publication of results. The privacy rights of
participants have been observed.

Participants

Three hundred sixty-one questionnaires have been filled out by mothers of 18-36-months children [M(SD) of the total sample 28.98
(4.65) months]. 178 questionnaires have been completed for females [M(SD) = 28.12(4.34) months; males = M(SD) = 28.37(4.20)
months]. Most of the children were full-term (n = 305). Two hundred and two mothers declared a low educational level (i.e., high
school) and one hundred fifty-five declared a high level (i.e., bachelor’s or master’s degree or post lauream). Most of the mothers are
married (n = 315).

Measures

Autistic traits. The Quantitative-CHecklist for Autism in Toddlers (Allison et al., 2008) was administered to assess autistic traits. It
is a parent-report questionnaire evaluating autism traits in 18- to 36-month-old toddlers. The measure provides a nuanced view of ATs
through a frequency scale that allows detecting behaviour(s) at a reduced frequency. Thus, the measure captures varying degrees of
atypical behaviours (from mild to severe) rather than the mere presence or absence of them.

The open-source screener consists of 25 items scored on a 5-point Likert scale ranging from 0 (never) to 4 (always). Three types of
ATs were evaluated using the questionnaire: (1) non-social/behavioural ATs, (2) speech and language, and (3) joint attention/non-
verbal communication. The non-social-behaviours factor assesses the child’s tendency to line the objects or toys, his or her interest
in spinning objects (e.g., washing machine or toy car), and his or her tendency to sniff or lick unusual objects. Additionally, this factor
evaluates repetitive behaviours (e.g., doing the same thing over and over again, twiddling objects repetitively) and unusual hand
movements. The second factor evaluates the child’s speech and language ability in the form of response to the name, number, and
understandability of the words and echolalia. The last factor of joint attention/non-verbal communication assesses the frequency of
imperative and declarative pointing, response to joint attention, and referential gestures (e.g., waving goodbye).

The main measure’s psychometric properties have been demonstrated. The questionnaire showed a 3-factor structure (moderate to
low reliability: Q factor 1 =.78; factor 2 =.33; factor 3 =.67; (Lecciso et al., 2019) and moderate internal consistency (a = .67; (Allison
et al., 2008); it also showed a good test-retest reliability (~.82; (Levante et al., 2021); (Allison et al., 2008) and measurement
invariance across time (Levante et al., 2021) and gender (Lecciso et al., 2019; Stevanovi¢, 2021); criterion validity (Gutiérrez-Ruiz
etal., 2019; Levante et al., 2021; Magiati et al., 2015) and diagnostic accuracy as well (Levante, Petrocchi, & Lecciso, 2020; Ruta et al.,
2019a,b; Tartarisco et al., 2021) have been reached. The measure has been translated into several languages (e.g., Italian, Persian,
Korean), and its demonstrated validity for the Italian population encourages its administration in the present study. In the current
study, the Italian translation was administered (Levante et al., 2020).

Internalising and Externalising Traits, Dysregulation, and Competence. The Infant and Toddler Social and Emotional
Assessment (ITSEA) is a parent-report measure assessing the socio-emotional domain in infants and toddlers aged 12-36 months. The
measure was developed to dimensionalise these traits in infants and toddlers. Indeed, the questionnaire provides a nuanced view of
internalising and externalising traits, dysregulation, and competence through a frequency scale that allows detecting behaviour(s) at
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an increased frequency.

The questionnaire assesses four domains of behaviours: Three problem-based domains in the form of internalising traits (i.e.,
depression, social withdrawal, anxiety, separation distress, and extreme inhibition/shyness), externalising ones (i.e., activity,
impulsivity, aggression, and defiance) and dysregulation (i.e., problems in sleeping and eating, problems regulating negative
emotional states concerning reactivity and regulation, and unusual sensory sensitivities). A strength-based domain in terms of infants’
and toddlers’ competence (i.e., attention regulation, imitation and pretend play skills, mastery of motivation, empathy, emotional
awareness, and prosocial peer behaviours). It is worth noting that problem- and strength-based domains are both related and inde-
pendent. In other words, a typically developing trajectory emphasises a decrease in the problem-based domain in contrast to com-
petencies that are expected to increase over time. Thus, the questionnaire develops this domain not only as the lack of problem-based
domains but also as the presence of age-appropriate skills, which reflect the child’s strengths.

The response rate varied on a 3-point Likert scale ranging from 0 (not true/rarely) to 2 (very true/often). A score for each of the four
domains is calculated as the mean of the domain-specific items. The higher the score, the higher the severity of the internalising,
externalising, and dysregulation traits; the higher the score, the higher the competencies shown by the toddlers.

The main psychometric properties have been demonstrated. The questionnaire showed good criterion validity (Lee et al., 2018),
factor structure (Carter et al., 2003; Lee et al., 2018), and strong internal consistency (internalising traits a = .80; externalising traits o
= .87; dysregulation o = .86; competence a = .90; (Carter et al., 2003). In addition, good test-retest reliability has been reached (Carter
et al., 1999; Jianduan et al., 2009; Lee et al., 2018). The measure has been translated into several languages (e.g., [talian, Chinese,
Korean), and its validity has been broadly demonstrated. To date, no study has been carried out for the Italian general population. This
supports its preliminary application in the present study.

Statistical plan

The power analysis has been calculated via G*Power 3.1.9.6 for Mac OSx 10.7-14 to select the adequate sample size. The a priori
power analysis to compute the sample size, given o = .05, effect size = .60, and 1-8 = .95, required a total sample size of n = 148
participants [t(146) = 1.97; { = 3.64]. To test the normality of the data distribution and the homoscedasticity (or homogeneity of
variance) of data, skew and kurtosis parameters and Levene’s test have been calculated, respectively. Skew and kurtosis parameters
indicated a Gaussian distribution, and the variances among groups (males vs. females) were equal. Because the Gaussianity of data was
not violated and the homoscedasticity (i.e., homogeneity of variance) was assumed, parametric analyses were computed. No impu-
tation strategy has been run due to the mandatory responses. Partial correlations using Pearson’s r coefficients were calculated to
investigate the associations between the child’s age and study variables controlled by the child’s sex and the maternal educational
levels. Hierarchical models were run to examine the relationships between the child’s sex and maternal educational levels (null
model), the child’s age, ATs (as predictive variables), and internalising and externalising traits, dysregulation, and competence (as
outcome variables). All regression models were controlled by toddlers’ gender and age. Statistical analyses were computed using SPSS
v.25 (IBM, 2023).

Results
Preliminary descriptive results

Table 1 shows preliminary descriptive results in terms of mean scores, standard deviations, sex comparison t-test, and the theo-
retical range of ATs, internalising and externalising traits, dysregulation, and competence. Although the mean score of the ATs is high
and close to the Italian cut-off of 43 (Lecciso et al., 2019), it is not above the clinical threshold. Regarding the internalising and
externalising traits and dysregulation, the mean scores are low, indicating no clinical or borderline threshold. The competence mean
score is average.

Furthermore, the independent two-paired sample t-test showed that ATs and externalising traits were significantly higher for boys
than girls, whereas females showed more competence than their male counterparts.

Table 1

Mean, standard deviations, and theoretical range of the study’s variables.
Study’s variables Total sample Boys Girls t-test Theoretical range

M (SD) M (SD) M (SD)

ATs 35.34(7.38) 36.39(8.13) 34.30(6.41) t(347) = —3.100** 0 -100
Internalising traits .47(.22) .45(.23) .49(.21) t(359) =1.031 0-2
Externalising traits .46(.28) .48(.30) .44(.26) t(349) = —1.961* 0-2
Dysregulation .40(.25) .41(.25) .40(.24) t(359) = —.535 0-2
Competence 1.34(.29) 1.31(.30) 1.37(.29) t(359) = 2.335* 0-2

#%% p < 001; ** p < .010; * p < .050
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Association between the child’s age, ATs, internalising and externalising traits, dysregulation, and competence

Partial correlation coefficients controlled by the child’s sex and maternal educational levels were tabulated (Table 2). The child’s
age was associated negatively with the autistic traits and positively with the child’s competence. The ATs were positively associated
with internalising and externalising traits, and dysregulation. A negative association between ATs and competence was found. Except
for the association between internalising traits and competence, each association among the study’s variables was significant.

Relationship between ATs, internalising and externalising traits, dysregulation, and competence

As shown in Table 3, controlling for child’s sex and maternal educational level (Step 1) and the child’s age (Step 2), children’s
autistic traits are potential factors (Step 3) affecting their internalising and externalising traits, dysregulation, and competence. Indeed,
four significant hierarchical regression models were achieved. Three models showed that ATs served as potential risk factors for
internalising and externalising traits and dysregulation as well. This means that the higher the ATs, the higher the internalising and
externalising, and the dysregulation.

No significance has been found for the socio-demographic features (i.e., child’s age and gender, maternal educational levels) in the
former three models. The results outlined the negligible role served by the socio-demographic feature on the target outcomes.

Regarding competence, the results reported a negative relationship: This means that the lower the ATs, the higher the competence.
In addition, a positive impact of the child’s age on competence was found: This means the older the children, the higher the
competence.

Discussion

The novelty of the current study regards the investigation of not only the association/relationship between ATs and internalising
and externalising, but also the underexplored association/relationship between ATs and dysregulation and competence. A further
novelty regards the involvement of the low-explored population of 18-to 36-month-old toddlers. Lastly, to date, this is the first study
using two open-source questionnaires, the Quantitative-CHecklist for Autism in Toddlers and the Infant Toddler Socio-Emotional
Assessment.

Preliminary descriptive results showed similar mean scores of ATs to those achieved in a study on 18-24-month-old toddlers
(Magiati et al., 2015), but they are higher scores compared to other ones on 18-24-month-old toddlers (Allison et al., 2008; Auyeung
etal., 2010) for the total sample, and boys and girls separately. On internalising and externalising traits as well as on dysregulation and
competence, the mean scores of the current study were lower than those achieved in other studies on 12-36-month-old toddlers (Carter
et al., 2003; Lee et al., 2018), considering the total sample. On girls only, Lee et al. (Lee et al., 2018) reported lower mean scores for
externalising traits than the mean score achieved in the current study. On sex, Lee et al. (2018) reported a higher mean score for
dysregulation in males and a lower one for competence in girls compared to those achieved in the current study. It is worth noting that
the mean scores achieved in the current study are not clinical or borderline; thus, this discussion aimed at comparing the mean scores
narratively. On children’s sex comparisons, our results are in line with the sex ratio for autism and ATs (Loomes et al., 2017). On
externalising traits and dysregulation, findings showed that they were higher in boys than girls, as found by others (Carter et al., 2003;
Lee et al., 2018). Higher score in competence was also reached by girls compared to their counterparts (Carter et al., 2003).

Regarding the first study purpose, investigating the association between toddlers’ age and ATs, internalising and externalising traits
controlling by child’s sex and maternal education, the results agree with both cross-sectionally studies on 8-30-month-old (Ding et al.,
2021) and longitudinally ones on 12-36-month-old (Levante et al., 2020) and 5-7-year-old children (Saito et al., 2017) demonstrating
a positive association between ATs and the internalising and externalising traits during toddlerhood. This means that children under 36
months simultaneously presented these traits, emphasising their early onset. The novelty of the present study lies in the investigation
of the associations between ATs and dysregulation and competence using the same measure. In sum, the positive association between
ATs and dysregulation and the negative one when competence was considered were found. On dysregulation, a body of literature on
children and adolescents (Gormley et al., 2022; Morie et al., 2019; Samson et al., 2014) revealed that core features of autism may be
the basis for individuals’ dysregulation as well as the latter being associated with ATs in terms of repetitive behaviours and social

Table 2

Partial correlations between the child’s age and the study’s variables were controlled by the child’s sex and maternal educational levels.
Study’s variables M (SD) ) 2) 3) 4) 5)
Child’s sex 28.24(4.26) months —.163%** —.031 —.024 .186%**
Autistic Traits (1) 35.34(7.38) .147* .28 —.477%**
Internalising Traits (2) 47(.22) .597 —.086
Externalising Traits (3) .46(.28) .598%*** —.172%*
Dysregulation (4) .40(.25) —.2977%**
Competence (5) 1.34(.30) -
Controlled by
Child’s gender 1.50(.50)
Maternal educational levels 1.36(.48)

#%% p < 001; ** p < .010; * p < .050
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Table 3
Regression results of the socio-demographic features and ATs on internalising and externalising, dysregulation, and competence.

Study’s variables in regression Internalising traits Externalising traits Dysregulation Competence

p i p p
Step 1 Child’s sex —.096 .029 —.035 —.026
Maternal education .003 —.049 —.005 .006

Step 2 Child’s age —.007 —.029 .023 .031*

Step 3 Autistic Traits .148* 214%** .290%*** —.463%**

Final model F(1296) = 6.285; p < .001 F(1296) = 13.622; p < .001 F(1296) = 25.612; F(1296) = 79.646; p < .001

p <.001

difficulties as promoting factors. As reported above, it is worth noting that the dysregulation domain using the ITSEA evaluates a wide
array of problems, e.g., sleep disturbances, eating problems, negative emotionality, and sensory sensitivity. Together, our findings
agree with studies revealing an association between ATs and each aforementioned scale. For instance, as others have found, the study’s
results reported that the more ATs, the more sleep disturbance in preschool-aged children (Favole et al., 2023). Similarly, ATs were
positively associated with eating problems. A systematic review (Baraskewich et al., 2021) on children, adolescents, and youths
highlighted that most of the reviewed studies noted that disordered eating attitudes, such as picky eating and food avoidance or fear of
trying new foods, occurred more frequently in individuals with autism than their peers without autism. In the last decade, similar
cognitive and behavioural patterns between individuals with autism and those with eating disorders have been revealed (Rhind et al.,
2014): For instance, weak central coherence and/or deficits in social cognition (Roberts et al., 2007), including impaired theory of
mind (Marchetti et al., 2013). Our results supported that this association may be noticeable since toddlerhood, and this could be
valuable additional information in defining the toddlers’ profile and in designing specific training. A positive association with negative
emotionality, as argued by others (Dell’Osso et al., 2023), is a part of the autistic continuum from childhood to adulthood. Based on a
trans-nosographic approach (Sheppes et al., 2015), ATs may represent the phenotypical presentation of potential psychiatric
emotional disorders. Nevertheless, many aspects of this relationship remain controversial (Dell’Osso et al., 2023) and should be further
investigated. A final consideration regards the positive association between ATs and sensory sensitivity as a component of the dys-
regulation domain. In line with studies highlighting an association over time from preschool age to adulthood (e.g., (Kern et al., 2007;
Leekam et al., 2007; Robertson & Simmons, 2013), the cross-sectional results of the current study revealed that high levels of ATs may
be associated with children’s sensory reactivity.

Although our results are aligned with existing literature, which administered different measures, they may support the use of the Q-
CHAT and ITSEA as tools in the screening procedure to evaluate autistic traits and the socio-emotional development.

A further novelty of the current study regards the investigation of the association between ATs and the strength-based domain of
competence. It is worth noting that the developer of the ITSEA (Carter et al., 2003) conceived competence as 12-36-month-old
toddler-specific abilities, such as attention regulation, imitation and play, mastery motivation, empathy, and prosocial peer behav-
iours. Considering the general population recruited for the present paper, it is not surprising the negative association observed by our
study and others on 6-24-month-old infants and toddlers (Young et al., 2011): As is well known, the competencies assessed by the
ITSEA are the main one in which children with an increased likelihood of autism as well as those with a diagnosis of autism have
considerable difficulties in toddlerhood (i.e., 12-36 months; (Kruizinga et al., 2014) as well as in all age (Pontoppidan et al., 2017).
Nevertheless, assessing these toddlers’ competencies in detail, in terms of each domain’s subscale score, would allow for extracting the
actual level of each toddler’s potential strengths. In sum, the opportunity to detect both children’s competence as well as their dif-
ficulties using only one questionnaire may be pivotal in early screening and diagnosis procedures and intervention planning as well.
For instance, the Early Start Denver Model (Dawson et al., 2010) leverages acquired 12-48-month-old children’s competence and/or
in-progress ones to overcome their difficulties (Colombi et al., 2023).

The correlational analysis allowed for investigation of the association between toddlers’ age and the study’s variables, controlled
by the child’s sex and maternal educational levels. The study’s results support previous studies findings that older children reported
lower ATs (Allison et al., 2008) and more competence (Carter et al., 2003; Sanner et al., 2016). This finding is not surprising given the
unselected population recruited for this study; therefore, this topic should be further investigated in the clinical population using the
same open-source measures. In contrast with existing literature (Carter et al., 2003; Levy et al., 2023), no association between
internalising and age was found. Although cross-sectionally, it could be hypothesised that the study’s result was in line with the
“low-stable trajectory” of the internalising traits found in the longitudinal study by Bayer et al. (2012). The authors found that the
internalising traits of the majority (86 %) of children aged 46 to 94 months in the general population followed this trajectory, indi-
cating the stability of internalising traits over time. Future studies could explore this lack of association in other normative samples,
taking into account potential risk factors such as parental discipline or distress.

The second study’s purpose is to explore the relationship between ATs and internalising and externalising traits, dysregulation, and
competence during toddlerhood, controlled by the child’s sex and age and maternal educational levels. ATs may be a potential risk
factor for internalising and externalising traits and dysregulation. In addition, high levels of ATs were related to low levels of
competence. Similar to others (Carter et al., 2003), the former model also reported a positive relation with the child’s age: The older
the child, the higher the competence. Regarding the child’s sex and maternal education levels, they did not affect the study’s outcome
variables. Nevertheless, due to the potential role served by them as found by others from infancy to 5 years of age (e.g., (Bayer et al.,
2012; Goh et al., 2018; Kim et al., 2009), further investigations are required.
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Overall, despite the cross-sectional and exploratory nature of the study, these results appear promising and support the broader
assessment of ATs, internalising and externalising traits, dysregulation, and competence during the early developmental stage in the
general population, in line with the multicausal approach for psychopathology (Fried and Cramer, 2017). Additionally, using a fully
transdiagnostic dimensional approach (e.g., see (Dalgleish et al., 2020; Fusar-Poli et al., 2019), both toddlers who met diagnostic
clinical thresholds or borderline subthreshold may be described in terms of psychological functioning. The early and repeated
screening procedure may play a pivotal role in this frame: The broader assessment consisting of social development, communication
and language, emotion regulation, etc., may help professionals define the children’s developmental profile. Having this comprehensive
children’s developmental profile may help professionals and carers use strategies tailored to the target profile.

Consequently, a reflection arose. The dimension of ATs may be relevant not only for toddlers at risk but also for those who do not
meet the clinical threshold for an autism diagnosis. For example, social communication and interaction difficulties, as well as sensory
sensitivity, have been revealed to be highly prevalent in children with hyperactivity/impulsivity (Fabio et al., 2024; Grossman &
Avital, 2023; Panagiotidi et al., 2018; Piltz et al., 2024). Thus, the early assessment of ATs in the general population may help to detect
toddlers with an increased likelihood of other neurodevelopmental disorders. This broader, early, and repeated screening procedure
using accurate screeners (Petrocchi et al., 2020; Thabtah & Peebles, 2019) for children who are later diagnosed with autism may allow
them to obtain a more in-depth overview of their functioning. This is important because providing a realistic perspective on possi-
bilities for change and development/promotion of abilities may inform the intervention planning markedly.

Strengths, limitations, & future directions

Our study reported the exploratory application of two open-source tools in evaluating ATs and problem- and strengths-based
domains. Following the cross-sectional nature of the study, these promising results may promote the administration of these tools
as potential screeners for toddlers with an increased likelihood of autism. Additionally, our research suggests that using two parent-
report questionnaires simultaneously might be useful for screening during paediatric checkups. Indeed, they would allow the detection
of toddlers who need clinical attention using a low-cost screening protocol. Albeit the ITSEA consists of more than one hundred items,
it allows for the exploration of a wide array of behaviours which are pivotal for outlining the children’s developmental profile.

However, the study’s results should be read in light of limitations. The study conclusions depended solely on caregiver reports,
which could introduce rater bias and correlated measurement errors. Future research should include additional informants (paedia-
tricians’ observations, kindergarten teachers), behavioural assessments (e.g., observational procedure), and neuroimaging data (e.g.,
MRI) for a more comprehensive evaluation. The cross-sectional design restricts the generalisability of our findings and does not ac-
count for environmental factors such as parental influence and home environment. Future longitudinal multidisciplinary studies could
develop a database consisting of children’s comprehensive assessment, for instance, including genetic exams, familial environmental
information, and behavioural assessments. In this vein, it would be advisable to collect genetic exams (Wei et al., 2021) as a routine
check recommended by paediatricians as well as storing data on children’s behavioural/emotional development or information about
family history. Together, this might provide a comprehensive overview of toddlers’ development. The lack of follow-up data on autism
and related psychopathology further limits the scope. Future studies could examine the diagnostic accuracy of the measures and their
discriminative validity by comparing toddlers with an increased likelihood of autism and typically developing peers. The unbalanced
age range of 18-36 months in the sample necessitates testing across different developmental stages and in at-risk or clinical groups.

Longitudinal studies are needed to assess the stability of ATs, internalising and externalising traits, dysregulation, and competence
domains over time and control how several factors (e.g., sex, gender, family environment) may serve a pivotal role in children’s
development. Prior research (Whitehouse et al., 2011) shows that early ATs correlate with social ATs in adulthood, emphasising the
need for ongoing monitoring, especially for males. The higher vulnerability of females to internalising traits (Matos et al., 2017) further
underscores the importance of monitoring these traits to prevent anxiety and depression.

Understanding how various factors of ATs and internalising and externalising traits, dysregulation, and competence interact could
inform intervention programmes. The ecology-based theory of child psychopathology (Bronfenbrenner & Evans, 2000) suggests that
environmental interactions influence symptom development. Studies indicate that developmental disorders in children can strain
caregivers and affect their perceptions of child behaviour (Bussing et al., 2003; Vaughan et al., 2010; Levante et al., 2021; Levante
et al., 2022). Interventions addressing caregiver stress and promoting family relationships (Da Paz et al., 2018; Kim et al., 2018;
Lecciso et al., 2013; Hanoz et al., 2024; Singh et al., 2014) can benefit the entire family. Overall, our findings support a comprehensive
approach to identifying at-risk children and addressing autism and psychopathology.
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