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Abstract: Objectives: One of the behavioral problems strongly associated with emotional dysregula-
tion (ED) in ASD is emotional outbursts (EOs) characterized by a pattern of challenging behavior
that varies across individuals and across time. Cultural factors can modulate the expression of
EOs. This study aimed to characterize the profile of emotional outbursts (EOs) in children with
autism spectrum disorder (ASD) across various countries in Latin America and to identify clinical,
emotional, and contextual factors that contribute to the onset and frequency of EOs within this
diverse sample. Methods: A cross-sectional and cross-cultural study was conducted between 2023
and 2024 comprising samples from five countries in the Latin American Network for Autism-REAL:
Argentina, Brazil, Chile, Uruguay, and the Dominican Republic. We studied 689 children with ASD
(age x = 8.7 & 2.6 years) using the Emotional Outburst Questionnaire (EOQ). Results: We identified
different types of EO among children with ASD in our sample. The most frequent was the ‘behavioral
indicators of emotion” (52.0%) followed by ‘increased motor activity” (28.3%), ‘non-speech vocaliza-
tions’, (27.6%), ‘mild verbal aggression’ (23.8%), and ‘avoidance’ (21.5%). Children in a bad mood
or having a bad day or experiencing irritability were the most significant factors that increased the
likelihood of EOs. Conclusions: Our results revealed that irritability is an important trigger for EOs
and should not be disregarded or underestimated when monitoring the mental health of children
with ASD.

Keywords: autism spectrum disorder; emotional dysregulation; emotional outbursts; cultural
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1. Introduction

Autism Spectrum Disorder (ASD) is a complex neurodevelopmental disorder defined
by a spectral presentation of social communication and social interaction impairments in
multiple contexts with a predominance of deficits in socio-emotional reciprocity; deficits
in verbal and non-verbal communication skills used for social interaction; and deficits
in developing, maintaining, and understanding relationships, as well as restricted and
repetitive patterns of behavior, interests, or activities [1].

ASD symptoms cause clinically significant impairments in different areas of social,
school, family, and professional functioning in adulthood [2]. In the course and evolution
of ASD, scientific evidence reports that emotional dysregulation (ED) is an important sign
that must be identified and treated as soon as the first symptoms manifest themselves in
the child’s behavioral repertoire [3]. ED is a broader term that describes a chronic difficulty
in managing and responding to emotional experiences in a socially acceptable manner and
could be considered a core dimension of psychopathology in different neurodevelopmental
and psychiatric disorders [4].

There is no agreement on the ED definition. Bunford et al. [5] proposed an operational
definition considering it as the inability of an individual to exercise any or all aspects of the
modulatory processes involved in emotion regulation, to such a degree that the inability
results in the individual functioning meaningfully below his or her baseline. It includes
a range of problems related to experiencing, processing, and expressing emotions [6].
According to previous authors, the main alterations of ED are an abnormal and excessive
emotional responses in comparison to social norms, uncontrollable and rapid fluctuations
in emotions, and an aberrant allocation of attention to emotional stimuli [5,7].

In individuals with ASD, ED is prevalent, persistent, and clinically significant, con-
tributing to functional impairment [8]. The study of ED in this neurodevelopmental disor-
der has grown in recent years [9]. One of the behavioral problems strongly associated with
ED in ASD is emotional outbursts (EOs) [10]. According to Chung et al. [10], EOs are highly
emotional, explosive episodes, characterized by a pattern of challenging behavior that
varies across individuals and across time, but can be immediately identified by caregivers.
The EOs are exaggerated episodes of anger or frustration that are often disproportionate to
the context [10,11]. EOs are characterized by abrupt and intense displays of emotion, such
as anger, frustration or distress, often involving behaviors like crying, yelling, or verbal
and physical aggression [10,12,13]. These outbursts are multidetermined and result from
maladaptive responses to various stimuli [14].

The expression of the EO can vary depending on contextual factors and individual
differences in how emotions are managed and expressed [15,16]. Previous studies re-
ferred to EOs as “temper outbursts” or “tantrums” but other synonymous terms include
“meltdowns” and “rages” [10,17]. The manifestation of EOs in individuals with ASD is
well-documented, with irritability identified as a prominent symptom linked to these
episodes [12,18,19]. Over the past decade, the significance of irritability in ASD has gained
increased attention. Irritability in individuals with ASD often occurs within the context of
emotional dysregulation, and it includes both mood components (such as being moody or
angry) and behavioral components (such as emotional outbursts) [14].

Irritability is characterized by a heightened sensitivity to stimuli that result in frequent
feelings of frustration, anger, or annoyance and represents a low threshold for emotional
reactions to perceived stressors or challenges [20]. This can be due to internal factors (such
as sensory sensitivities or difficulty in processing emotions) or external factors (such as
changes in routine or challenging social interactions) [21]. Irritability is considered a form of
ED as it involves difficulties in managing negative emotional responses and can significantly
impact daily functioning, particularly in autistic individuals. Carlson et al. [22] suggest that
irritability and EOs should be distinctly defined and studied separately. They emphasize
the importance of understanding the relationship between these constructs to improve
targeted interventions. By exploring irritability in individuals with neurodevelopmental
conditions, including ASD, researchers can determine whether irritability precedes EOs
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or if the lack of control during an EO leads to subsequent mood changes. This nuanced
approach could significantly enhance our understanding and management possibilities of
these symptoms in neurodevelopmental disorders.

Among the contextual factors impacting the expression, frequency, and intensity of the
EO, culture is among the most important ones. Cultural norms dictate how emotions are ex-
pressed and regulated. In cultures where emotional restraint is valued, children with ASD
displaying intense EOs might be viewed more negatively or as demonstrating challenging
behavior. In contrast, these behaviors might be interpreted differently [23]. Consequently,
the cultural implications for EOs in children with ASD highlight the importance of under-
standing how different cultural contexts influence perceptions, responses, and support for
these behaviors [24]. Cultural factors such as beliefs about disability, norms regarding emo-
tional expression, and access to resources can significantly impact how EOs are perceived
and managed in children with ASD [25]. Latino cultures often emphasize strong family ties,
respect for authority figures, and emotional expressiveness within familial contexts [26].
These cultural values may influence how EOs in children with ASD are perceived within
Latino families and communities. Research suggests that Latino parents of children with
ASD may use culturally specific parenting practices, such as familism (prioritizing family
unity and support) and obedience (respect for authority and elders), which can influence
how EOs are managed and understood [27]. In a population-based study, Becerra et al. [28]
found that children with ASD born to U.S. African American/Black, foreign-born Black,
foreign-born Central /South American, and U.S.-born Hispanic mothers were at a higher
risk of exhibiting severe EOs and impaired expressive language than children of U.S.-born
white mothers.

Chung et al. [12] studied the role of culture in ED, showing some differences in EOs
across two samples of caregivers of children and young people (ages 6-25) in Brazil and
the UK with ASD, Down’s syndrome, or intellectual disability. According to the Brazilian
caregivers’ reports, the most notable difference was in the triggers of EOs’ related to ‘threat
to self’, grouped in the “perceived safety cluster’. This EO score is related to the perception
of one’s safety and helps to identify how environmental or contextual factors contribute to
an individual’s feelings of safety or vulnerability. According to the authors, the difference
may be related to the motivation for a person to mask their emotions to hide characteristics
that others may perceived as less socially desirable, showing how the individuals may also
receive more prejudice and stigma from the community that may negatively impact their
self-esteem [12].

Despite the importance of culture in understanding the expression, frequency, and
correlates of EOs in the ASD population, research in Latin America remains markedly
limited, reflecting a significant gap in the region’s scientific inquiry into neurodevelop-
mental disorders [29,30]. Compared to more developed regions, such as North America
and Europe, Latin America faces substantial challenges in funding, infrastructure, and
trained specialists dedicated to ASD research [31]. This disparity results in a dearth of
culturally relevant studies that could illuminate unique environmental and social factors
influencing EOs among Latin American ASD populations. The few studies conducted in
Latin America often struggle with small sample sizes, heterogeneous methodologies, and
inadequate dissemination, hindering the advancement of evidence-based practices and
tailored interventions for individuals with ASD across the region [32]. Efforts to address
these disparities are crucial to fostering inclusive global research initiatives that can better
serve the diverse needs of individuals with ASD in Latin America.

To comprehensively explore the predictors of the frequency and intensity of EOs in
children with ASD residing in Latin America, it is important to consider their unique
contextual factors, cultural backgrounds, and societal constraints, which extend beyond
the characteristics of the condition itself. Therefore, this study draws data from Argentina,
Brazil, Chile, the Dominican Republic, and Uruguay—countries in Latin America character-
ized by a blend of Spanish and Portuguese colonial legacies intertwined with indigenous
and African cultural influences. Shared traditions in music, cuisine, and strong familial
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bonds underscore the cultural similarities across these nations [33]. However, significant
health disparities persist among marginalized groups such as women, children, adoles-
cents, and indigenous populations, according to UNICEEF [34], highlighting the broader
societal challenges that may impact the emotional regulation of children with ASD in these
diverse settings.

An accurate assessment of EOs as a measure of ED must encompass frequency, dura-
tion, and intensity, as well as associated contextual factors [35]. However, studies aimed at
evaluating EO topographies as well as associated contextual factors are scarce in developing
countries when compared to developed countries [36-38].

This study aims to characterize the profile of emotional outbursts in children with
ASD across various countries in Latin America. It seeks to identify clinical, emotional,
and contextual factors contributing to EO onset and frequency within this diverse sample.
By encompassing data from multiple Central and South American nations, the research
offers a unique perspective on EO experiences among individuals with ASD in the region.
This study not only provides empirical insights into EO dynamics, but also advocates for
culturally responsive regional strategies in policy and practice, addressing the diverse
needs and contextual nuances of individuals on the autism spectrum across Latin America.

2. Materials and Methods

This is a cross-sectional and cross-cultural study conducted between 2023 and 2024
comprising samples from five countries of the Latin American Network for Autism-REAL:
Argentina, Brazil, Chile, Uruguay, and the Dominican Republic.

2.1. Participants

The sample was composed of caregivers of 689 children with ASD (mean of age
8.7 £ 2.6; 37.0% from Argentina, 21.9% from Brazil, 18.9% from Uruguay, 15.2% from Chile,
and 7.4% from the Dominican Republic). The inclusion criterion for the children was the
diagnosis of one of the following conditions registered in the clinical report informed by
the caregivers (autism, ASD, Asperger’s syndrome, Pervasive/pervasive developmental
disorder not otherwise specified).

2.2. Measures

The Emotional Outburst Questionnaire/EOQ: It is a questionnaire based on the informant-
report and contains 133 items distributed into three sections detailed by Chung et al. [10].
Sections 1 and 2 assess types of EO including behavioral composition/topography (i.e., ‘be-
havioral indicators of emotion” such as angry or annoyed facial expressions, crying, signs
of distress and whining; ‘increased motor activity” such as flailing arms, non-directed
kicking, pacing, repetitive behaviors, rushing about, stamping feet and tics; ‘non-speech
vocalizations’ such as making sounds or noises; ‘mild verbal aggression” such as insults,
name-calling, screaming, shouting, and swearing; ‘avoidance’ such as dropping to floor,
going to room, leaving situation, running away, among others), frequency, duration, inten-
sity, and recovery duration of outbursts. Section 3 assesses setting events and antecedents
related to outbursts, behaviors that occur after outbursts, and caregiver management
strategies effective in stopping outbursts [10]. The frequency of the EOs was scored on a
three-point scale: Not applicable/Never/Rarely (0-3 times out of 10), Sometimes (4-6 times
out of 10), Often/Always (7-10 times out of 10). The duration and recovery duration of
EOs were scored on a seven-point scale: Fewer than 5 min, 5-15 min, 15-30 min, 30 min to
1h,1-2h, 2 h to a day, and a day or more. The intensity of EOs was scored in two types:
most severe and least severe. The 55 items related to the antecedents and setting events
of outbursts were rated on a three-point scale: Not applicable/Never/Rarely (0-3 times
out of 10), Sometimes (46 times out of 10), Often/Always (7-10 times out of 10). In
the English study, most contextual items loaded onto six latent factors, with the internal
consistency as indicated by Cronbach’s « ranging from 0.68 to 0.84 [10]. The translation
and cross-cultural adaptation of the Brazilian Portuguese EOQ was carried out in a pre-
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vious study [39]. The predictive validity of the Portuguese version of the EOQ using an
external criterion showed excellent indicators of sensitivity to measure changes influenced
by the individual’s environment context, which influences any type of intervention, as
well as parent’s mental health [39]. For this study, we conducted the translation and cross-
cultural adaptation from the English version of the EOQ to Spanish, following the stages
recommended by the International Test Commission [40]. This process was composed of
three stages: translation and cross-cultural adaptation, back-translation, final modifica-
tions, and evaluation by target audience. After translating, back-translation analyses for
modifications were performed based on identifying idiomatic, conceptual /experiential,
and semantic discrepancies for the synthesis composition. Out of 133 items, 3 (2.25%)
needed revision, but only 2 were partially modified, according to idiomatic criteria. After
reviewing the items, the agreement index related to the quality of the translation among
four mental health professionals and four parents of children with ASD from Argentina
and Uruguay (the agreement index between the mental health professionals was 0.71 and 1
for the parents). These indices met the content validity parameters of acceptability [40,41].
The EOQ can be accessed in full in the supplementary information of this publication:
https:/ /www.nature.com/articles/s41598-022-11474-4, accessed on 17 September 2024.

2.3. Sociodemographic and Clinical Questionnaire

The questionnaire assessed characteristics of the children’s families regarding age,
education level, and relationship of the caregiver who responded to the EOQ. The child’s
age, sex, education, diagnosis, associated medical conditions, level of verbal ability, level of
intellectual disability, and age at which mental health interventions began after diagnosis of
ASD were assessed, as well as the types and hours of treatments the child currently receives.
This information was adapted from the REAL questionnaire used by Paula et al. [42].

2.4. Data Collection Procedure

Caregivers from the five countries provided informed consent prior to participating
in this study. The 689 parents and caregivers (from Argentina, Brazil, Chile, the Domini-
can Republic, and Uruguay) completed the Emotional Outburst Questionnaire and the
Sociodemographic and clinical questionnaire online on the Research Electronic Data Cap-
ture (REDCap) platform [43]. The data collection was online and for this purpose, five
links were generated on the REDCap, one for each country. The study was publicized
for the recruitment of participants by each country’s researchers on the institutions” and
researchers’/authors’ social media.

2.5. Data Analysis

Initially the data were analyzed descriptively. For categorical variables, absolute and
relative frequencies were presented, and for numerical variables, summary measures (mean,
standard deviation, quartiles, minimum, and maximum). For the analyses, we verified
the distribution of the variables using the Kolmogorov-Smirnov test. The caregiver’s
age had a normal distribution and was treated with a parametric test, while the other
variables did not have a normal distribution and were treated with non-parametric tests.
The associations between the categorical variables were verified using the Chi-Square test
or Fisher’s exact test. Comparisons of means between two groups and more than two
groups were performed via Student’s t-test and Analysis of Variance (ANOVA), respectively.
Both the Student’s t-test and ANOVA present normality in data distribution as one of the
assumptions, which was verified via the Kolmogorov—Smirnov test. In case of violation
of this assumption, the Mann-Whitney test (comparison of means of two groups) and
Kruskal-Wallis (comparison of means between more than two groups) were alternatively
used. When differences in means were verified in the Kruskal-Wallis test, distinct groups
of means were identified via Dunn-Bonferroni multiple comparison tests to maintain the
global significance level. For the 1-way ANOVA (1 fixed factor (locality /country), Duncan’s
multiple comparison tests were used.
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An ordered logit regression model with random effects was used to evaluate the effects
of family, demographics, and clinical characteristics as well as the child’s EOs” antecedents
and setting events on the frequency of EOs [44]. For the ordered logit regression model,
we selected the types of EO that occurred with a frequency equal to or greater than 15%
in the point scale ‘Often/Always’, and for the antecedents and setting events (contextual
factors) associated with these EOs we selected the antecedents (triggers) that occurred
with at least 25% frequency in the ‘Sometimes’ and ‘Often/Always’. The regression model
with random effects incorporates the effect of each country in the form of a random effect,
accommodating a possible dependence between the observations of young people living in
the same location. For this analysis, the effects of the variables sex of the child (adopting
the male sex as a reference), the child’s age in years, and the caregiver’s education level
(adopting the higher education level as a reference) were controlled. The experimental
variables used for the logit regression model were clinical, emotional, and contextual factors.
The clinical factors were level of verbal ability, intellectual disability, age at diagnosis of
ASD, age at start of treatment and hours per week of treatment. The emotional and
contextual factors were bad mood or having a bad day; not being given or not being able to
do something the person, being fixated on a thought or idea, tired, having to wait before
being given or being able to do something, doing a difficult task, being told off criticised
or accused of making a mistake, change in expectation, being asked to do something the
person may or may not want to do, being teased, hungry or thirsty, disagreement with
others, change in own routine. The ordered logit model corresponds to the analog of
logistic regression for ordinal polytomous responses. Furthermore, hierarchical selection
was adopted in this study, which allows for structuring the investigation of risk factors and
facilitates interpretation. The difficulty variables (verbal ability and intellectual disability)
were considered as level 1 predictors of hierarchical selection. Next, as level 2, the diagnosis
and treatment variables. For levels 3 and 4, the EO antecedents and setting events and the
child’s demographic and family characteristics were considered as predictors, respectively.
For all statistical tests, a significance level of 5% was used. The analyses were carried out
using the SPSS 20.0 (IBM Corp. Released, 2011, Armonk, NY, USA) and STATA 17 statistical
packages [45].

3. Results
3.1. Sociodemographic and Clinical Variables

As exhibited in Table 1, most of the participants lived in Argentina (37.0%, n = 255),
followed by Brazil (21.9%, n = 151), Uruguay (18.4%, n = 127), Chile (15.2%, n = 105),
and the Dominican Republic (7.4%, n = 51). There were significant differences among
caregivers in terms of educational levels (p < 0.001), relation to the child (p = 0.006), and
age of the respondent (p = 0.003) and the child (p < 0.001). Specifically, Chilean (59.8%) and
Argentinian (42.5%) parents have higher educational levels compared to other countries.
Most participants from all countries self-identified as mothers, and Argentina had the
lowest average age of children compared to other countries (average = 8.0 years, SD = 2.0).
There were different distributions of children’s diagnosis (p < 0.001), other neurological
or genetic problems diagnosed (p = 0.002), level of verbal ability (p < 0.001), intellectual
disability (p = 0.009), and age of the diagnosis (p < 0.001) by country. Brazil had one of the
highest percentages of children with the diagnosis of autism or ASD (95.3%) followed by
the Dominican Republic (92.1%) compared to other countries. Argentina had the lowest age
at diagnosis (average = 3.1 years old, SD = 2.8), and Chile the highest (average = 5.3 years
old, SD = 4.1). Related to verbal skills, Brazil had the highest percentage of children
whose parents reported using complex sentences (64.8%). In contrast, children from the
Dominican Republic had the highest percentage of non-speaking children (26.0%) and using
only isolated words to speak, along with Uruguay (just over 20.0%). Regarding reports
on intellectual disability, the Dominican Republic had the highest percentage of children
reported with indicators of intellectual disability (44.9%) compared to other countries (less
than 25.0%). Although similar, the average age at starting treatment in Brazil was lower
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than in Uruguay, Chile, and the Dominican Republic. There were no differences in this
variable between Argentina and other countries.

Table 1. Sociodemographic and clinical characteristics of caregivers and children with autism

spectrum disorder by country (n = 689).

Country Total P
Argentina Uruguay Brazil Chile D;;Lnbllciin
Characteristics of the
caregivers
Age (years) 0.003 2
Average & SD 20+661 4264911 432+56!1 4224691 383+£79" 422+71
Median (Minimum and 42.0 4.0 43.0 43.0 39.0 42.0
Maximum) (37.3 t0 45.0) (36.0 to 49.0) (39.0 to 47.0) (38.0 to 47.0) (32.5t0 44.0) (38.0 to 46.0)
n 244 126 151 101 40 662
Educational ?evel of the <0.001 ¢
caregiver
Nonliterate 4/254 (1.6) 1/127 (0.8) 0/151 (0.0) 0/104 (0.0) 3/49 (6.1) 8/685 (1.2)
Elementary
School—Primary 4/254 (1.6) 0/127 (0.0) 1/151 (0.7) 1/104 (1.0) 6/49 (12.2) 12/685 (1.8)
(incomplete)
Elementary
School—Primary 2/254 (0.8) 19/127 (15.0)  3/151 (2.0) 0/104 (0.0) 2/49 (4.1) 26/685 (3.8)
(complete)
Elementary
School—Secondary 41/254 (16.1) 60/127 (47.2) 1/151 (0.7) 1/104 (1.0) 13/49 (26.5) 116/685 (16.9)
High school 34/254 (13.4) 15/127 (11.8) 19/151 (12.6) 12/104 (11.5) 7/49 (14.3) 87/685 (12.7)
Higher Education 108/254 (42.5)  23/127 (18.1) 40/151 (26.5) 62/104 (59.6) 12/49 (24.5) 245/685 (35.8)
Post-graduate 61/254 (24.0) 9/127 (7.1) 87/151 (57.6)  28/104 (26.9) 6/49 (12.2)  191/685 (27.9)
Relation to child 0.006 ¢
Mother 225/253 (88.9) 104/127(81.9) 138/150 (92.0) 91/105(86.7)  45/50(90.0)  603/685 (88.0)
Father 9/253 (3.6) 14/127 (11.0) 10/150 (6.7) 9/105 (8.6) 2/50 (4.0) 44/685 (6.4)
Grandmother/Grandfather ~ 3/253 (1.2) 6/127 (4.7) 0/150 (0.0) 1/105 (1.0) 0/50 (0.0) 10/685 (1.5)
Other 16/253 (6.3) 3/127 (2.4) 2/150 (1.3) 4/105 (3.8) 3/50 (6.0) 28/685 (4.1)
Characteristics of the child
Sex 0.055 4
Male 201/255 (78.8) 91/127 (71.7) 123/151 (81.5) 85/105 (81.0) 37/51 (72.5) 537/689 (77.9)
Female 54/255(21.2)  35/127 (27.6)  27/151(17.9)  20/105(19.0)  12/51(235)  148/689 (21.5)
Other 0/255 (0.0) 0/127 (0.0) 1/151 (0.7) 0/105 (0.0) 0/51 (0.0) 1/689 (0.1)
I prefer not to say 0/255 (0.0) 1/127 (0.8) 0/151 (0.0) 0/105 (0.0) 2/51(3.9) 3/689 (0.4)
Age (years) <0.001 ®
Average + SD 8.0+20% 894278 9.04+295 944278 944358 87426
Median (Minimum and 8.0 (6.0 to 9.0) 8.0 (6.0 to 8.0 (7.0 to 9.0 (7.0 to 9.0 (6.0 to 8.0 (7.0 to
Maximum) 21O : 11.0) 11.0) 11.0) 10.0) 10.0)
n 251 123 151 105 45 675
Child diagnosis <0.001 ¢
Autism 27/253 (10.7) 19/127 (15.0) 51/150 (34.0) 3/105 (2.9) 10/51 (19.6) 110/686 (16.0)
Autism Spf;g;‘)“ Disorder 143 55 (50.6)  87/127 (685  92/150 (613)  92/105(87.6)  37/51 (725)  441/686 (64.3)
Asperger syndrome 37/253 (14.6) 14/127 (11.0) 4/150 (2.7) 7/105 (6.7) 3/51(5.9) 65/686 (9.5)
Pervasive/ pervasive
developmental disorder not ~ 50/253 (19.8) 4/127 (3.1) 2/150 (1.3) 3/105 (2.9) 1/51 (2.0) 60/686 (8.7)
otherwise specified
Other /253 (2.4) 3/127 (2.4) 1/150 (0.7) 0/105 (0.0) 0/51 (0.0) 10/686 (1.5)
Age at ASD diagnosis <0.001>
(years)
Average + SD 31428 37+23 33428 53+4.1 38+28 3.7+3.0
Medla&(M}mmum and 5 010t040) 30Q20t050) 20(20t040) 40(20t085) 3.0(20t050) 3.0 (20t050)
aximum)
n 251 126 151 105 49 682
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Table 1. Cont.
Country Total p
. . . Dominican
Argentina Uruguay Brazil Chile Republic
Neurological or genetic
disease diagnosed
Epilepsy 0.053 ¢
No 209/222 (941) 100/112(89.3)  135/150 (90.0) 72/78 (92.3) 32/40 (80.0) 548/602 (91.0)
Yes 13/222 (5.9) 12/112 (10.7) 15/150 (10.0) 6/78(7.7) 8/40 (20.0) 54/602 (9.0)
X Fragile 0.708 4
106/106
No 211/212 (99.5) (100.0) 148/150 (98.7)  72/72(100.0) 32/32(100.0)  569/572(99.5)
Sclerosis 0.207 4
105/105 150/150
No 211/213 (99.1) (100.0) (100.0) 73/73 (100.0) 32/33(97.0) 571/574 (99.5)
Yes 2/213(0.9) 0/105 (0.0) 0/150 (0.0) 0/73(0.0) 1/33 (3.0) 3/574(0.5)
Other 0.002 ©
No 188/220 (85.5)  96/109 (88.1)  112/150 (74.7)  68/91 (74.7) 32/34(94.1)  496/604 (82.1)
Yes 32/220 (14.5)  13/109 (11.9)  38/150 (25.3)  23/91 (25.3) 2/34 (5.9) 108/604 (17.9)
Verbal skill level <0.001 €
Does not speak 30/255 (11.8) 12/126 (9.5) 16/151 (10.6) 5/105 (4.8) 13/50 (26.0) 76/687 (11.1)
Uses only single
words to speak 23/255 (9.0) 26/126 (20.6) 11/151 (7.3) 7/105 (6.7) 11/50 (22.0) 78/687 (11.4)
Uses two- or
three-word sentences 32/255 (12.5) 22/126 (17.5) 14/151 (9.3) 10/105 (9.5) 4/50 (8.0) 82/687 (11.9)
Uses Siﬁ‘éigcviifé sf"ur Of  38/255(149)  17/126(135)  31/151(20.5)  15/105(143)  10/50(20.0)  111/687 (16.2)
Uses complex sentences ~ 132/255 (51.8)  49/126 (389)  79/151 (52.3)  68/105 (64.8)  12/50 (24.0)  340/687 (49.5)
Intellectual disability 0.009 ©
No 138/255 (54.1)  74/127 (58.3) 97/151 (64.2) 65/105 (61.9) 17/49 (34.7) 391/687 (56.9)
Yes 63/255(24.7)  30/127 (23.6)  37/151 (245)  23/105(21.9)  22/49 (449)  175/687 (25.5)
Do not know 54/255(21.2)  23/127(18.1)  17/151(11.3)  17/105(162)  10/49 (204)  121/687 (17.6)
1
Age at start of treatment <0.001°
(years)
Average £+ SD 40427 43+22 3.6+28 54+39 44429 424+29
Median (Minimumand 5 5 54,40)  40(30t050) 3020t040) 40(20t080) 40(3.0t050) 3.0 (20t050)
Maximum)
n 252 126 151 105 47 681
No treatment 3/255(1.2) 1/127(0.8) 0/151 (0.0) 0/105 (0.0) 2/49 (4.1) 6/687 (0.9)
Weekly treatment hours ! <0.001 4
No treatment 17/255 (6.7) 16/127 (12.6) 3/151 (2.0) 9/105 (8.6) 15/50 (30.0) 60/688 (8.7)
1-5h 175/255 (68.6)  92/127 (72.4)  49/151 (32.5)  81/105(77.1)  27/50(54.0)  424/688 (61.6)
6-10h 50/255 (19.6) 17/127 (13.4) 31/151 (20.5) 7/105 (6.7) 5/50 (10.0) 110/688 (16.0)
11-15h 3/255 (1.2) 0/127 (0.0) 22/151 (14.6) 2/105 (1.9) 0/50 (0.0) 27/688 (3.9)
16-20 h 3/255(1.2) 1/127(0.8) 19/151 (12.6) 0/105 (0.0) 0/50 (0.0) 23/688 (3.3)
20 h or more 7/255 (2.7) 1/127 (0.8) 27/151 (17.9) 6/105 (5.7) 3/50 (6.0) 44/688 (6.4)

p = descriptive level of ANOVA test (*), Kruskal-Wallis test ®, Chi-Square test (°), and Fisher exact test .
! = behavioral intervention or applied behavior analysis, sensory integration therapy, cognitive therapy, occupa-

tional therapy, social skills training, speech therapy, medication, psychoanalysis. tand 1 show different means
according to Duncan’s multiple comparisons; ¥ and S show different means according to Dunn-Bonferroni multiple
comparisons.

3.2. Emotional Outburst Profile

According to parents, the most frequent EO presented by children with ASD is the ‘be-
havioral indicators of emotion’ (52.0%) followed by ‘increased motor activity’ (28.3%), non-
speech vocalizations’, (27.6%), ‘mild verbal aggression’ (23.8%), and “avoidance”’ (21.5%)
(Figure 1). When analyzing antecedents and setting events of outbursts (clinical, emotional,
and contextual factors) that provoke EOs in our sample, it is noticeable that 48.2% of
children frequently or always exhibit ‘bad mood” as a trigger or an antecedent for EOs.
Additionally, the following motivations for EOs were frequently or always reported by at
least one-quarter of the caregivers: “Not being given or not being able to do something the
person wants’; ‘Being fixated on a thought or idea’; ‘Being tired’; ‘Having to wait before
being given/being able to do something’; ‘Doing a difficult task’; ‘Being told off, criticized,
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or accused of making a mistake’; ‘Changes in his/her expectation’; ‘Being asked to do
something he/she may not want to do’; ‘Being teased’ (Figure 2).

Most frequent behaviors in emotional outbursts
(7-10 times of out 10 outbursts)

Avoidance

(dropping to floor, leaving situation, running 21.5%

away)
Mild verbal aggression

(insults, name-calling, screaming, 23.8%

Non-speech vocalizations
(making sounds or noises)

shouting)

27.6%

Increased motor activity

(flailing arms, non-directed kicking, 28.3%

pacing,)

Behavioral indicators of emotion

(angry,annoyed facial expressions, 52.0%

crying)

Figure 1. Distribution of the main emotional outbursts in the same sample (n = 689).

For the next step, we selected the most common EOs that had been identified in the
children with ASD in our sample, specifically those with a percentage of occurrence greater
than or equal to 15%, scored as frequently or always. Aiming to identify predictors of
these more common EOs, we listed the following variables that were classified as the most
frequent, with a percentage greater than or equal to 25% in the frequently/always category:
the level of verbal ability, disability, age at diagnosis, age at the start of treatment, weekly
hours of treatment, and emotional, clinical, and contextual factors.

Among the various factors tested (logit models the emotional factor), the emotional
factor ‘in a bad mood or having a bad day’ was the only one that significantly increased the
likelihood of all types of EO occurring in children with ASD in our sample (Table 2). There-
fore, if a child was sometimes in a bad mood or having a bad day there was an increased
probability for displaying (in descending order): mild verbal aggression/i.e., insults, name-
calling, screaming, shouting, and swearing (odd ratio = 4.84, p < 0.001); talking to self
and others/i.e., agitated, repetitive speech, and self-deprecating speech (odd ratio = 4.60,
p < 0.001); avoidance behavior/i.e., dropping to the floor, going to another room, leaving the
situation, running away (odd ratio = 3.95, p < 0.001); behavioral indicators of emotion/i.e.,
angry or annoyed facial expressions, crying, signs of distress, and whining (odd ratio = 3.48,
p < 0.001 for frequently /always); non-speech vocalizations/i.e., making sounds or noises
(odd ratio = 3.40, p < 0.001); mild aggression towards property/i.e., breaking objects, smash-
ing windows, and throwing objects dangerously (odd ratio = 2.90, p = 0.001); and increased
physiological arousal/i.e., red face, salivating, sweating (odd ratio = 2.30, p = 0.005).
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Table 2. Logit models for emotional outbursts ordered with random effects for all the emotional outbursts with a frequency equal to or greater than 15% in the

sample (n = 689).

. . . . . . Mild Physical
: Behavioral Indicators Increased Motor Non-Speech Mild Verbal . Mild Aggression Talking to Self and Increased :
Emotional Outburst of Emotion Activity Vocalizations Aggression Avoidance towards Property Physiological Arousal Aggress‘g]‘;gwards
- ) RC RC RC RC RC RC RC RC RC
Clinical, Emotional and Adjusted » Adjusted Adjusted » Adjusted » Adjusted Adjusted » Adjusted » Adjusted Adjusted »
(95%) CI (95%) CI (95%) CI (95%) CI (95%) CI (95%) CI (95%) CI (95%) CI (95%) CI
Verbal skill level 0.158 0.169 <0.001 <0.001 0.004 0.083 <0.001 0.043 0.007
129 1.77 463 011 1.83 0.88 0.03 221 274
Does not speak (0.62, 2.67) 0493 (0913460 009 (034915 <0001 (o035 006) <0001 gog 357 0074 ous17ay 07 gor000 <0001 (q437430) @ 0020 (q477533 0003
o o 0.96 152 161 0.28 2.39 0.74 0.18 257 229
Uses only single words to speak (048, 1.90) 089 (081,286 018 (238892 <0001 (5137059) 0.001 27,4499 0007 037°146) 038 (0080400 <0001 (q337494 0005 g7y 0015
] ] 0.57 0.97 167 0.33 132 0.87 0.19 155 1.96
Uses two-or three-word sentences 317705y 0070 (557169 0925 (95203 0077 (gig7060) <0001 (o76231) 03 (049,159 062 (10,037 <0001 g7 276 0136 (110,349 0023
Uses sentences of four or more 0.70 0.81 1.25 0.47 0.70 0.48 0.50 1.26 1.06
words ©041,119) 0190 os0132) 047 75205 0 930 0280800 90 043115 010 020,081y 0006 030,084y 0008 (g7 211) 0369 (0e3,178 083
g‘effelﬁz‘)‘ml disability 0225 0.134 0.011 0.516 0.769 0.018 0.192 0.143 0.078
138 154 1.96 131 0.85 1.89 121 155 1.69
Yes (0.85, 2.24) 0196 (099,238  905%% (126306 9903 (0g1212) 0278 (055,132 9469 (120207 0006 (g7571.97) 0.431 (L00,2.42) 0051 (107,2.68) 0026
, 0.87 1.05 145 121 093 150 0.69 114 136
Idon’t know (053, 1.45) 0600 (066167 9824 (091232 0118 (973799 0458 (059,147 0751 094,241y 000 047118 0175 (o71,1.83) 958 (084218 0210
- 0.99 0.84 094 0.99 1.01 094 0.99 1.00 091
Age of ASD diagnosis ©ss,111) 988 zs095 0006 og3106) 020 s7112)  O8%  (oo113) 0876 sz 107 0305 sz 114y 095 (osg113 9% (so 103 2 0128
Age at start of treatment 0.97 112 1.06 1.03 1.07 1.04 0.99 1.03 1.00
(years) ©086,109 9021 o912 0072 og120) O3 o117y 0003 o521 OB oz11s %7 s 113) 082 or1ie) 0O (ogg11g) 0965
Weekly treatment 0.970 0.077 0.023 0.356 0153 0.565 0.406 0845 0.034
131 1.56 144 0.75 128 095 1.59 1.08 1.04
No treatment (0.65, 2.65) 0446 (083,293 0171 ©77,2700  OB* (038 147) 0398 (069,236) 940 (050181 9870 (02 3.08) 0172 (057,205 9805 (052,200 0901
091 128 141 091 135 095 133 1.10 1.51
6,10h ©55151) 0795 o820 928 0se231 0171 os4150 0 073 05216 0 0203 (058156  OBM (079223 024 (g8 178y 0698 (gop247 0101
0.95 3.19 2.58 1.59 2.16 1.67 137 124 0.82
11,15h (038, 2.35) 0905 (139,734 0006 (106631 007 (064 394 0320 (091,517) 008 (7386 922 (057 330) 0477 (051,298 9635 (033,206 0675
114 1.54 2.57 0.64 048 0.62 2.10 1.00 0.71
16,20h (041,3.22) 0.798 (0.66, 3.55) 0315 (1.00, 6.61) 0.051 (0.23,1.81) 0.402 (020, 1.18) 0110 (0.25, 1.50) 0.287 (0.76, 5.78) 0.151 (0.42,2.38) 099 (030, 1.71) 0.450
1.00 1.05 3.18 1.82 0.97 142 159 1.60 271
20 h or more 048,207 996 os0,2149 088 (s6es) 0002 (oss 374y 0106 (o50,180) 096 oz 288 035 r363 0 028 (s2z14y 0171 (139527 2 0008
Triggers
In bad mood or having a bad day <0.001 0.005 <0.001 <0.001 <0.001 0.001 <0.001 0.011 0.001
. 1.53 1.20 141 223 2.10 1.49 232 124 1.03
Sometimes (0.86, 2.74) 0.150 (0.66, 2.18) 0545 (0.76, 2.61) 0275 (1.02, 4.89) 0.045 (1.12,3.92) 0.020 (0.75, 2.94) 0.255 (1.10, 4.89) 0.027 (0.65, 2.36) 0.508 (052, 2.04) 0.941
348 2.30 3.40 484 395 2.90 460 224 2.35
Often/Always s 673) Q0 o1a3s 001 qgs6es <0001 0167083 <0001 pos7e3) <0001 (145584 0 0003 pg173002) <0001 qigazzy 0019 gq4gazg) 0018
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Table 2. Cont.

Mild Physical

. Behavioral Indicators Increased Motor Non-Speech Mild Verbal . Mild Aggression Talking to Self and Increased f
Emotional Outburst of Emotion Activity Vocalizations Aggression Avoidance towards Property Others Physiological Arousal Aggres(s)l&tle::wards
Clinical, Emotional and RC RC RC RC RC RC RC RC RC
Contextaal Fact Adjusted 4 Adjusted p Adjusted 4 Adjusted 4 Adjusted r Adjusted 4 Adjusted Adjusted P Adjusted
ontextual Factors (95%) CI (95%) CI (95%) CI (95%) CI (95%) CI (95%) CI (95%) CI (95%) CI (95%) CI
Not being given or not being able to do something - 4 0.136 0.115 0316 0.960 0.612 0.635 0.504 0.074
the person
. 177 1.63 1.85 1.30 1.09 125 0.99 0.89 2.08
Sometimes @aot,31y 00 093286 008 o333 0038 (oes249) 0420 061,195 0776 oes227) 9473 os3,187) 090 (os0,1600 0700 (110,392 00
221 118 157 1.66 1.07 138 0.79 0.72 1.89
Often/ Always 16421 0016 o218 0605 (gg3o07) 0165 (ogs331) 0148 (057,199 08482 (073250 0322 gap157) 001 (oagiiaey 027 (go7,367 0060
Being fixated on a thought or idea 0.021 0.352 0.942 0.009 0.116 0.031 0.001 0.002 0.078
) 0.98 135 1.08 237 1.56 1.09 177 0.85 137
Sometimes 061,159 098 gss217) 0205 ges17) 078 qa74100 9002 097251 007 0e 180  O7%2 qo1,3100 004 os2,130) 0917 (og2228) 0238
. ] 1.93 143 1.08 2.01 1.65 1.84 3.30 1.89 1.87
Often/always (109,343 9025 (0852400 018 (es185 0765 qalzes) 002 og,277 006 o7317) 007 zge1z) <0001 (qq13000 0019 (108304) 0025
Tired 0.72 0.639 0.221 0.435 0.022 0412 0.756 0.124 0915
o 1.39 121 1.57 1.30 1.58 145 0.82 1.60 113
Sometimes (0.83,2.32) 0206 (074199 945 (093265 000 (973229) 0374 (096262 9074 (ogg251) 018 (0477143) 0495 (094,272 0081 064,199y 0675
213 132 134 0.99 2.84 137 0.93 1.85 1.09
Often/ Always (111, 4.08) 0023 (073238 0354 (072249 0363 (951 192) 0977 (156,517 0001 073,256 03B (049 175 0813 (101,341  O0% (057,209 0787
Having to wait before being given orbeing able to ;75 0.439 0.042 0.457 0.414 0.033 0.604 0.062 0.188
do something
. 1.60 119 185 1.39 112 173 124 163 156
Sometimes (097, 2.64) 0065 (072194 949 qa1307 0018 (981 240) 0234 (06s, 183 0061 03,291y 0039 (9719 0440 (097,271 0083 (91067 0106
1.57 146 2.00 142 144 2.18 1.01 202 172
Often/Always (0.84, 2.95) 0.161 ©0s81,261) 0206 (15364 002 (075065 0267 (0g80,257) 9222 (121,394 0010 (95471 88) 0982 (112,366 9020 (093316 0082
Doing a difficult task 0.056 0.921 0.102 0.400 0.102 0.061 0.421 0917 0.625
. 0.68 1.05 0.67 1.20 141 0.63 071 1.00 0.84
Sometimes (041, 1.11) 0121 066,168 9839 042108 0102 (071203 049 (0g9,222) 01 039,102y 0058 (oup120) 027 (ger1e2) 099 (os1,139) 0506
048 0.96 0.56 0.89 0.93 0.53 0.86 0.92 0.76
Often/ Always (0.27,0.88) 0016 (057164 9890 (033096 0036 (950,157 0.681 055156 0772 (31,091 0021 (048, 1.54) 0617 (054157 978 (043133 0333
Being told off criticized or accused of making a 0.043 0.043 0.186 0.340 0.189 0.604 0.162 0.008 0.654
mistake
o 1.62 1.64 149 147 142 116 1.68 1.77 093
Sometimes (099, 2.66) 0057 (103,261) 9038 (092243 0105 (987 248) 0145 (089, 224y 0137 (o71189) 90548 (098 290) 0060 (108289 0022 (057,154 0786
] 2.10 191 1.07 136 159 133 157 238 0.77
Often/ Always (114, 3.87) 0017 qa1328) 9020 061,189 9809 (076 2.43) 0305 (093272 008 (076232 0316 (08420 0154 q37419y 0002 (04s'138 0383
Change in expectation 0.056 0.841 0.039 0.072 0949 0.901 0.489 0335 0.495
) 116 097 054 0.63 1.07 0.90 0.85 142 0.75
Sometimes (070, 1.92) 0557 (059,158 9887 (032 091) 002 (036, 1.09) 009  (0e5,177) 978 (os4151) 0 992 (048 152) 0.591 083,242y 0204 41108y 0289
i 215 111 0.77 1.01 1.10 0.87 114 112 0.89
Often/ Always 109,423 0027 060203 0742 (041, 146) OB 052,199 OB 060,200 0753 (0471620 0002 (058,225 0710 (00,2009 07 (047,168  07F
Being asked to do something the person may or 0.842 0.062 0.069 0.005 0.470 0.018 0.504 0.192 0.027
may not want to do ’
) 1.08 116 0.88 135 119 1.39 091 0.79 1.36
Sometimes (0.64,1.83) 0.761 072,180 0938 (53147 0621 (0.7, 2.36) 0297 (073,195 9479 (os2235 0221 (053, 1.58) 0.751 048,131y 0366 (9793 0262
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Table 2. Cont.

Mild Physical

. Behavioral Indicators Increased Motor Non-Speech Mild Verbal . Mild Aggression Talking to Self and Increased f
Emotional Outburst of Emotion Activity Vocalizations Aggression Avoidance towards Property Others Physiological Arousal Aggres(s)l&tle::wards
Clinical, Emotional and RC RC RC RC RC RC RC RC RC
Contextaal Factors Adjusted 4 Adjusted p Adjusted 4 Adjusted 4 Adjusted r Adjusted 4 Adjusted 4 Adjusted P Adjusted
(95%) CI (95%) CI (95%) CI (95%) CI (95%) CI (95%) CI (95%) CI (95%) CI (95%) CI
122 1.89 1.51 2.65 145 2.39 122 118 227
Often/Always (062, 2.39) 0.561 104,341y 0036 ggrogy) 0197 (135517 0004 (080,262 9224 (126453 0007 (962 238) 0.561 064,219 0990 (00430 0012
Being teased 0.512 0.486 0223 0.003 0.459 0.002 0.840 0.103 0.001
. 0.75 129 0.98 136 132 2.09 091 164 2.09
Sometimes ©046,123) 93 sz 202 022 e 157 09 sz22e 0210 sz207 028 s13aey 0002 osi1sy 0 0710 03263 0037 (130,335 0008
0.79 1.08 146 2.58 1.10 243 1.04 124 2.90
Often/Always (0.4, 1.43) 0436 (0641800 9782 (086,248 0165 (148452 0.001 06518 0714 (143116 0001 (059, 1.84) 0894 (074009 0412 (168501 <0001
Hungry or thirsty 0.759 0211 0.543 0.624 0.629 0.658 0.723 0.002 0.875
. 1.19 0.84 1.10 118 1.03 1.20 0.83 048 1.01
Sometimes 075188 942 (055120 081 o717y 009 ori1ss) 048 (es 158 087 r71sny B0 sp132 047 @sto076) 0002 (oes160) 0972
113
) 111 127 135 131 0.83 126 0.85 042
Often/ Always 060,200) 078 075216 0374 ors239 98 75230 932 (049,140 O3 073215 0404 (ga9i150) 077 (g25,0727) 0002 (065, 197) 0.659
Disagreement with others 0.660 0.174 0.361 0.363 0.589 0.164 0.102 0.906 0.630
. 115 0.98 140 0.99 0.95 1.04 157 1.10 127
Sometimes ©71,1.88) 9963 (63,154 09 (ss223 016 601620 090 (61,1479 0805 (065,166 0801 oos261) 0085 (oeg177) 0082 (o7ga0s 057
091 0.64 133 0.71 0.76 0.66 1.01 111 1.19
Often/Always 048,172 977 a7,11y O zs 235 0938 039127 020 pag13zy O3B a7116) 0150 (056183 098 oes195 0705 (oeg211) 0 O
Change in own routine 0.466 0.006 0.321 0.367 0.674 0.486 0.141 0.158 0.507
. 126 1.66 1.04 117 1.09 129 1.59 125 1.31
Sometimes ©s1,195 0306 o925y 0017 ge7161) 080 ozs1sy) 947 o7i1en 97 0s3 2000 927 o025 0 092 (os1194y 0314 (0g3 208 0248
0.99 238 0.74 085 0.90 1.10 131 1.69 120
Often/Always 054181 97 39406 0002 (04312090 028 oag153 OB sp1ss) 0 0700 ed19n 0720 073236 0 0970 oos201) 007 (es211) 05
Female 1.07 1.09 1.00 137 073 0.89 0.81 121 121
(ref. Male) (069, 1.67) 0763 (072,163 9092 (06152 9992 (0.8 2.13) 0158 (0491090 0126 (059,135 082 (os51,128) 0363 (o79,185) 030 (79187 0383
Child’s age 0.98 1.03 0.99 0.96 0.94 097 1.00 1.02 0.96
(years) (091, 1.05) 0564 (096 111) 936 (092106 978 (0.89, 1.04) 0283 (ogg 101y 9102 oo1 100 04 (093 1.08) 0967 (0961100 9487 (090,104 0315
Educational of the person responsible 0.553 0.691 0.668 0.018 0.930 0.149 0.284 0.098 0.186
Elementary School I 115 0.89 0.67 1.39 164 1.00 0.79 022 1.05
(incomplete) (0.28,4.77) 0846 (025315 9860 (0172670 0569 (033595) 0653 (ga7s7ay 05 (oosa02) 09 (020315 07 (05096 @ 00 (026429 0948
400
Elementary School I 1.07 0.65 123 119 272 231 045 1.03
(complete] (039, 2.97) 08% (025168 9375 (043352 069 S:é% 0007 (048292 0706 (103716 008 (090 591 0.081 016,125y  012% (36300 0951
0.83 091 127 2.29 092 166 1.05 0.75 134
Elementary School IT 046,149 997 (056148 977 74217 037 35388 0002 (os6150 0 0733 o0276) 0 00¥ 61182 080 (ou5123) 0% (os1 223 0258
. 0.73 0.75 0.89 145 1.02 115 0.84 0.76 0.76
High school 042,127y 927 a5125 028 (053,145  00%  (s4249) 0180 ediery 0BT (oes 194y 05 (oas 145y 0% (a5 1200 0818 (ous1z1) 0 0526
137 1.20 1.08 1.07 092 142 151 119 148
Post-graduate 0852200 9200 079180 9% z1e8 070 es 169 077 el140) 9702 93217 010 (oe236)  007% zs sy 0418 (oo5 228 0080
) 116 0.7 691 0.00 0.40 023 0.00 0.36 0.15
Non-literate 013,1026)  98%  (010611) 0804 (0568451 0130 &) 099 (006292 9369 (o2 26q 025 3) 0994 (004,316 0357 001,257 0191

Note: For this analysis, the effects of the variables sex of the child (adopting the male sex as a reference), the child’s age in years, and the caregiver’s education level (adopting the higher
education level as a reference) were controlled; p values statistically significant in bold.
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Figure 2. Distribution of the main clinical, emotional, and contextual triggers with higher frequency
for the emotional outbursts in the sample (n = 689).

In addition, other factors were relevant for specific groups of children. For children
who do not speak or use only single words, there is also a significant increased probability
for several types of EO. For example: ‘non-speech vocalizations’; odd ratio = 4.63 (p < 0.001)
when the child does not speak; odd ratio = 4.61 (p < 0.001) when the child uses only single
words to speak; ‘increased physiological arousal’ (odd ratio = 2.57, p = 0.043, when the child
uses only single words to speak; odd ratio = 2.21, p = 0.043, when the child does not speak),
and ‘avoidance behavior’ (odd ratio = 2.39, p = 0.004, when the child uses only single words
to speak). The EO ‘non-speech vocalizations” also increases the chances of occurrence in
children who receive between 11 and 15 h (odd ratio = 2.58, p = 0.023) and between 16
and 20 h of treatment (odd ratio = 2.57, p = 0.023). The personal factor ‘being fixated on a
thought or idea’ also increased the chances of ‘talking to self and others’ (odd ratio = 3.30,
p = 0.001 for frequently/always), and showing ‘mild verbal aggression’ (odd ratio = 2.37,
p = 0.009 for sometimes and odd ratio = 2.01, p < 0.009 for frequently /always). The factor
‘having to wait before being given or being able to do something’, frequently/always
increases the odds of occurrence of ‘mild aggression towards property” (odd ratio = 2.18,
p = 0.033) and non-speech vocalizations’ (odd ratio = 2.00, p = 0.042). Being told off,
criticized, or accused of making a mistake increases the odds of occurrence of increased
‘physiological arousal’ (odd ratio = 2.38, p = 0.008) and ‘behavioral indicators of emotion’
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(odd ratio =2.10, p = 0.043). Change in expectation increases the probability of occurrence of
‘behavioral indicators of emotion” (odd ratio = 2.15, p = 0.043). The factor being asked to do
something the person may or may not want to do also increases the probability of occurrence
of three types of ‘mild aggressive behaviors”: ‘mild verbal aggression’ (odd ratio = 2.65,
p = 0.005), ‘mild aggression towards property” (odd ratio = 2.39, p = 0.018), and ‘mild
physical aggression towards others without physical injury’ (odd ratio = 2.27, p = 0.027).
Being teased increases the chances of ‘mild verbal aggression” occurring (odd ratio = 2.58,
p = 0.003 for frequently/always); mild aggression towards property (odd ratio = 2.43,
p = 0.002 for frequently/always and odd ratio = 2.09, p = 0.002 for sometimes); and ‘mild
physical aggression towards others without physical injury” (odd ratio = 2.90, p = 0.001 for
frequently /always and odd ratio = 2.09, p = 0.001 for sometimes). The factor ‘change in
own routine” increases the probability of occurrence of the ‘increased motor activity” (odd
ratio = 2.38, p = 0.006 (Table 2).

4. Discussion

This study aimed to characterize the profile of EOs in children with ASD across five
countries in Latin America and to identify clinical, emotional, and contextual factors that
contribute to the onset and frequency. We found that, among the five countries, the EO
‘behavioral indicators of emotion” was most reported by the caregivers with more than 50%
of children experiencing such EOs. We found a large heterogeneity of EOs in the sample
characterized mainly by topographies such us angry; annoyed facial expressions; crying;
signs of distress; aggression toward people, property, or self; and whining, among others.

According to parents, the children in this study presented significant variability in
contextual and individual factors, with more than 50 factors identified, 34 of which were
always or almost always triggers of EOs (see Figure 2). The most frequent triggers were bad
mood or having a bad day, not being given or not being able to do something the person
wants, being fixated on a thought or idea, having to wait before being given or being able to
do something, being tired, and doing a difficult task. These antecedents and setting events
can be classified into a group defined as ‘States’ (setting events related to the physiological
state of the individual, e.g., tired) or ‘Cognitive Demand’ (antecedents that may be cogni-
tively demanding for an individual, e.g., change in expectation) [10]. In our sample, we
identified triggers from the two clusters described by Chung et al. [10], with frequencies of
occurrence that were higher than or equal to 25% in the frequently/always category.

Evidence has shown that children with ASD have difficulties with emotional and
behavioral regulation, generally mediated by cognitive factors [46,47], physiological fac-
tors [48], sensory factors [49], and inadequate behavioral management [50]. This clinical
profile makes them vulnerable when exposed to negative environmental settings that
become triggers for EOs [51-53]. Assessment tools such as the EOQ allow researchers to
evaluate specific characteristics and topographies of EOs, as well as clinical, emotional, and
contextual antecedents [10]. Our results showed how common these clinical, emotional, and
contextual factors are in participants among the five Latin American countries, highlighting
how families are able to identify a wide variability of contextual and individual factors that
are similar among children from different countries. The identification of these factors can
help in planning psychosocial interventions aimed at caregivers that help the emotional
and behavioral management of children with ASD and improve emotional dysregulation
and irritability in ASD. This would make it possible to design a multimodal treatment plan
as recommended by Salazar et al. [3].

Thus, the wide variability of contextual and individual factors identified in this study
underscores the need for parents to be guided in making them aware of the negative influ-
ence of these environmental and emotional factors. In autism, the importance of parental
training has been proven in several studies [54]. For example, O'Nions et al. [51] carried out
a meta-synthesis that explored qualitative data on parenting practices in response to exter-
nalizing behaviors in children with ASD. The authors found a range of parenting strategies
used by parents to support their child’s behaviors, including accommodating the child,
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modifying the environment, providing structure and routine, supervision and monitoring,
managing non-compliance with everyday activities, responding to externalizing behaviors,
managing distress, maintaining safety, and analyzing and planning. This study found that
accommodating the child’s needs was the most common strategy used by parents in re-
sponse to externalizing behaviors. However, this review was limited to qualitative analysis
of case studies and qualitative studies, all with samples from developed countries [51].
Therefore, our study provides a novel contribution to the region by highlighting the need
for interventions aimed at parenting strategies to manage common problem behaviors in
ASD in Latin American countries. These strategies may include the provision of routine,
structure, contingent reinforcement, management of distraction/stimulation, and reduction
of uncertainty [55].

It was noticeable that being in a bad mood or having a bad day was a single factor that
increased the chances of occurrence of all types of EO. This can be interpreted as an indicator
of irritability. Although the conceptualization of irritability is still controversial [56] and
the underlying mechanisms are not well-known [57], it is well-established that it is usually
associated with the emission of outbursts, especially in children with ASD [58]. In our
study, the probability of occurrence of different EOs showed an association with ‘bad mood
or having a bad day’ (e.g., mild verbal aggression, talking to self and others, avoidance
behavior, behavioral indicators of emotion, non-speech vocalizations, mild aggression
towards property, and increased physiological arousal) when the child is in a bad mood or
having a bad day ranged between 2.30 and 4.84 (see Table 2)

Our findings emphasize the significant role of irritability /bad mood in the occurrence
of EO among children with ASD. Monitoring and addressing these emotional factors are
crucial for improving the mental health and well-being of this population. Our data also
reveal how irritability should not be disregarded or underestimated when monitoring the
mental health of children with ASD. Previous studies have revealed that children with
ASD with other clinical conditions, such as oppositional defiant disorder, attention deficit
hyperactivity disorder, and anxiety disorder, are more likely to present irritability such
as a manifestation of ED. For example, a study by Carter Leno et al. [57], in a sample of
77 adolescents with ASD (mean age 15.3) reported that the affective reactivity index was
significantly correlated with the irritability (r = 0.78, p < 0.001) and the number of opposi-
tional defiant symptoms (r = 0.71, p < 0.001). A study by Pan and Yeh [59], in 56 children
with ASD (mean age 10.36), also verified symptom profiles of irritability associated with
emotional and conduct problems like those of disruptive mood dysregulation disorder
in the nonautistic population. Considering the relevance of irritability among children,
adolescents, and adults with ASD, it seems worthwhile to explore strategies and programs
that can minimize these issues. Other secondary factors that we identified increased the
EOs, such as limitations in expressive language skills (children who do not speak or use
only single words to speak). It may be that children in this sample could benefit from
augmentative and alternative communication systems [60].

The current study has several limitations. First, the convenience criteria and online
data collection required participants to have access to the internet and computer literacy,
which is not universal in the Latin American region. This likely introduced bias, resulting
in a higher proportion of parents with educational levels above the regional average.
Additionally, there was an unequal distribution of sample size and parental profile among
the five countries. We relied on parental reports to register outbursts in children without
observational corroboration. Furthermore, there was no control for the severity of ASD or
the co-occurrence of psychiatric conditions.

5. Conclusions

Our findings offer important insights into EOs in Latin American children with ASD.
Despite the variability in contextual and individual factors associated with EOs, our data
underscore the importance of addressing irritability in children with ASD. This emotional
factor was an important and common antecedent of EOs, highlighting that mental health
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professionals should not disregard or underestimate this trigger strongly associated with
ED. The identified variability of contextual and individual factors that preceded EOs in
the sample supports the theoretical model of clusters of factors, suggesting the need for
multimodal interventions involving parental training to identify, manage, and monitor
these factors.

Future cross-cultural studies should explore our findings in other contexts, particularly
in schools, to contribute to the development of regional strategies and tools for understand-
ing and preventing EO in different environments. These studies should investigate the role
of EOs in school settings and support collaborative actions between families, teachers, and
the educational community.
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