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Abstract
The causal relationship between emotional outbursts and emotion dysregulation is proposed to be heterogeneous, but cultural 
influences have not been considered despite established cultural differences in emotional processes (e.g., increased motivation 
to suppress emotions in interdependent cultures). Responses to the Brazilian Portuguese version of the Emotional Outburst 
Questionnaire were collected from 327 caregivers of young people (6–25 years) with autism spectrum disorder, Down’s syn-
drome, or intellectual disability. Responses were compared to a previous sample of 268 responses from the English version 
of the questionnaire. The latent factor structure of the contextual items was measurement invariant across both versions. The 
Brazilian responses were classified into three distinct clusters (Sensory Sensitivity; Perceived Safety; Perceived Unsafety) 
which considerably overlapped with the English clusters.
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Background

Emotional outbursts (also known as “temper outbursts”) are 
one of the most common forms of challenging behaviours 
in people with autism spectrum disorder (ASD) and other 
neurodevelopmental disorders, with the potential to cause a 
wide range of negative impacts on the quality of life of peo-
ple experiencing outbursts and their families (Acker et al., 
2018; Lowe & Felce, 1995; Lowe et al., 2007; Montaque 
et al., 2018; Myrbakk & Tetzchner, 2008; Ryan, 2010). 

Previous studies have revealed large variability in terms of 
the contexts associated with outbursts, which comprise of 
discrete events with the potential to directly trigger outbursts 
(antecedents) and background factors that may increase the 
likelihood for individuals to experience outbursts (setting 
events; Beauchamp-Châtel et al., 2019; Cressey et al., 2019; 
Rice et al., 2018; Tunnicliffe et al., 2014).

Emotional outbursts are commonly attributed to a per-
son’s underlying difficulties with emotion regulation or 
expression (i.e., emotion dysregulation). For example, the 
experience of emotional outbursts constitutes one item 
within the Emotion Dysregulation Inventory, which has 
been specifically developed for measuring dysregulation in 
individuals with ASD (Mazefsky et al., 2018). However, 
this one-to-one correspondence appears to be an oversim-
plification of the link between emotion dysregulation and 
outbursts, as the interactions between processes such as cog-
nitive, social, and environmental influences contribute to a 
high degree of heterogeneity in both phenomena, a feature 
which may be similarly reflected in their causal relationship 
(Acker et al., 2018; Aldao et al., 2015; Astle et al., 2022; 
Colombo et al., 2020; Tunnicliffe & Oliver, 2011; Tunni-
cliffe et al., 2014; White et al., 2014; Woodcock et al., 2011). 
Therefore, it is possible that the manifestation of emotional 
outbursts may vary within and across individuals through 
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multiple distinct pathways, owing to the different ways in 
which people may be emotionally dysregulated. On the basis 
that the contexts associated with emotion dysregulation and 
subsequent emotional outbursts are a common source of 
variability for both phenomena, we propose that people may 
experience emotional outbursts in specific subsets of con-
texts due to underlying differences in emotion regulation or 
expression that may be unique to those contexts.

Whilst the current literature is lacking, a step towards 
developing an aetiological account of emotional outbursts is 
to identify any different patterns of contexts in which indi-
viduals experience outbursts, which can subsequently shed 
light on the underlying differences in emotion regulation or 
expression associated with those contexts. For example, a 
previous study involving the caregivers of people with Lowe 
syndrome has reported a distinct absence of emotional out-
bursts outside of the home, despite frequent endorsement of 
antecedents that could commonly occur both in and out of 
the home environment (e.g., change in own routine), which 
has similarly been observed in some anecdotal reports by 
caregivers of people with other neurodevelopmental con-
ditions (Cressey et al., 2019). Under our current proposal, 
this type of context-dependence of emotional outbursts for 
some people may be the consequence of differences in emo-
tion regulation or expression which are similarly specific 
to certain contexts, such that these differences may inhibit 
the manifestation of outbursts outside of the home and/or 
facilitate the manifestation of outbursts within the home. 
Following this line of inquiry may be especially informative 
for the development of effective interventions for emotional 
outbursts, as the emotional differences that lead to outbursts 
within specific contexts can be more directly targeted.

The Aetiological Framework of Emotional Outbursts

Towards the goal of identifying the different patterns of 
contexts associated with outbursts that may be aetiologi-
cally relevant, an exploratory study developed the Emotional 
Outburst Questionnaire and collected responses from car-
egivers of children and young people (Chung et al., 2022). 
The development of this new measure was argued as neces-
sary for advancing our understanding of emotional outburst 
aetiology, as other existing measures collect limited infor-
mation regarding outbursts (e.g., frequency of outbursts in 
the Developmental Behaviour Checklist; Einfeld & Tonge, 
1995), or were developed for typically developing individu-
als (e.g., the Multidimensional Assessment of Preschool 
Disruptive Behavior; Wakschlag et al., 2012, 2014). Using 
the Emotional Outburst Questionnaire, it was found that the 
majority of antecedents and setting events of emotional out-
bursts could be organised into six latent factors (Chung et al., 
2022). These factors were labelled as (1) Sensory, which 
included sensory stimuli (e.g., sudden or loud noises); (2) 

Cognitive Demand, which contained antecedents that may 
be cognitively demanding for an individual (e.g., change in 
expectation); (3) Threat to Self, which consisted of anteced-
ents that may threaten the self-esteem of an individual (e.g., 
being criticised); (4) Cross-settings, which contained a range 
of setting events (e.g., public setting, or unfamiliar person); 
(5) Safety, which included setting events perceived as safe 
(e.g., private setting); (6) States, which consisted of setting 
events related to the physiological state of the individual 
(e.g., tired).

Based on these contextual factors, responses were trans-
diagnostically classified into three unique clusters, such that 
people who experienced outbursts in a similar pattern of 
contexts were grouped together. These three clusters were 
proposed to each represent an aetiological pathway to emo-
tional outbursts: (1) children and young people with dif-
ferences in sensory processing may be more susceptible to 
experience outbursts across antecedents and setting events 
due to the additional demand of background stimuli (the 
Sensory Sensitivity pathway); (2) children and young people 
who mask their distress in settings that lack perceived safety 
may experience more outbursts upon returning to safe setting 
events due to the build-up of distress and the cost of masking 
(the Perceived Safety pathway); (3) children and young peo-
ple with differences in safety perception may consider more 
environments to lack perceived safety, thereby increasing 
the likelihood for outbursts to be experienced in these unsafe 
setting events (the Perceived Unsafety Pathway; Chung 
et al., 2022). As this framework of contextual pathways was 
derived from exploratory and inductive analysis, the validity 
and replicability of this proposal remain untested. Therefore, 
the potential generalisability of the previous interpretations 
requires evaluation through confirmatory analysis with addi-
tional data.

The Impact of Culture on Emotion Regulation 
and Emotional Outbursts

The need for additional sampling presents a further oppor-
tunity to explore the potential influence of culture on the 
aetiology of emotional outbursts, as the pathways proposed 
in the previous study were largely constrained to the context 
of English-speaking caregivers from the United Kingdom. 
Cross-cultural studies have commonly investigated the dif-
ferences in emotional processes between societies that pro-
mote the independence of the self from others (e.g., the UK) 
versus societies that prioritise the interdependence of the self 
with others (e.g., Brazil; Markus & Kitayama, 1991, 2010). 
These studies have revealed differing cultural norms in the 
regulation and expression of emotions (for reviews, see Ford 
& Mauss, 2015; Friedlmeier et al., 2014), which may lead to 
fundamental differences in the manifestation and experience 
of emotional outbursts in individuals across cultures. For 
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example, it has been demonstrated that people from rela-
tively interdependent cultures were more likely to suppress 
emotions compared to people from relatively independent 
cultures, a tendency which was motivated by the desire to 
maintain harmony across interpersonal relationships (Mat-
sumoto et al., 2008; Ramzan & Amjad, 2017). Indeed, this 
degree of interdependence is apparent in countries such 
as Brazil, as Brazilian families tend to avoid conflict and 
place particular emphasis on pleasing family, friends, and 
the wider community (Dessen & Torres, 2019). Thus, it 
is possible that individuals from relatively interdepend-
ent cultures such as Brazil may be more likely to suppress 
their distress in response to antecedents, especially within 
contexts that involve other people (e.g., in public), thereby 
increasing the likelihood of emotional outbursts manifest-
ing via the Perceived Safety pathway. Additionally, families 
of individuals with ASD in Brazil have reported a lack of 
support to socially integrate individuals with ASD into the 
wider community; and inadequate measures to minimise the 
exposure to intimidating environments for individuals with 
ASD (Gomes et al., 2015; Weissheimer et al., 2021). Con-
sequently, these two factors may contribute to the lack of 
perceived safety in contexts involving the wider community 
(Dammeyer & Chapman, 2018), further contributing to the 
experience of distress in these environments.

In addition to cultural differences in how individuals 
respond to antecedents, there may be further cultural differ-
ences in the caregivers’ response that can further modulate 
the likelihood of emotional outbursts in different contexts. 
For example, cultural differences in the beliefs around the 
acceptability of expressing negative emotions appeared to 
influence how caregivers from Brazil and other countries 
preferred to respond in situations that elicited such emotions 
in their children (Corapci et al., 2018; Mograbi et al., 2018; 
Rimes & Chalder, 2010). Cultural differences in the experi-
ence of stigma for caregivers of individuals with ASD and 
other neurodevelopmental disorders may further influence 
caregiver response to negative emotion expression (Kinnear 
et al., 2016). For example, a pioneering study covering a 
large sample of caregivers of people with ASD across Latin 
America reported that Brazilian caregivers experienced sig-
nificantly more stigma compared to caregivers from other 
Latin American countries, which could be related to the 
greater frustration Brazilian caregivers experienced when 
seeking support and the lower verbal ability of people with 
ASD in the Brazilian sample (Paula et al., 2020). Therefore, 
caregiver response to emotional outbursts may be differenti-
ated by cultural variations in beliefs around negative emo-
tion expression and the experience of stigma, which may 
include context-specific differences in the caregiver response 
(e.g., at home versus in public) that can conceivably promote 
or suppress the experience of emotional outbursts by indi-
viduals in different contexts.

As such, the consideration of culture is critical for the 
proposed framework, as culture itself could be deemed as 
an overarching level of context that may directly influence 
how setting events and antecedents may be organised into 
latent factors, and how these factors may in turn relate to 
the aetiology of emotional outbursts (Bronfenbrenner & 
Morris, 2006). There may be fundamental differences in 
the pathways that emerge from the responses of a cultur-
ally distinct sample, in terms of the distinguishing contexts 
and mechanisms associated with the identified pathways, 
and the demographic composition of each group. If a path-
way were indeed found to be invariant across cultures, this 
would demonstrate the importance of recognising the sig-
nificance of the associated contexts when considering the 
mechanisms underlying current and potential interventions 
for emotional outbursts. From a measurement perspective, 
it would be critical to assess the cross-cultural invariance 
of the measured constructs related to emotional outbursts, 
as this would inform the potential generalisability of the 
derived framework. Furthermore, recent work suggested that 
measures of emotion regulation strategies were largely invar-
iant across samples of adults from the US and India (Van 
Doren et al., 2021). If a similar degree of invariance were 
found across cultures for measures of emotional outbursts, 
this could facilitate future endeavours in expanding the pre-
sent framework by integrating patterns of emotional regula-
tion strategies in this cross-cultural aetiological account of 
emotional outbursts.

The present study aimed to investigate whether the con-
textual clusters of emotional outbursts that emerge from a 
culturally distinct sample of caregivers in Brazil would be 
comparable to the previously identified clusters. To facili-
tate this cross-cultural comparison, the Emotional Outburst 
Questionnaire was translated and culturally adapted into a 
Brazilian Portuguese version, and the factor structure of the 
contextual items in the Brazilian Portuguese version of the 
questionnaire was validated and compared against the factors 
derived from the English version.

Methods

Participants

Caregivers of young people (aged 6–25 years) who expe-
rienced emotional outbursts at least once a month were 
recruited via local autism units for families of children and 
young people with neurodevelopmental conditions in Bra-
zil. In addition to these units, the questionnaire was also 
available on social networks of the authors MCTVT and RL 
for recruitment of eligible caregivers. The age and outburst 
frequency inclusion criteria matched those of the previous 
English study (Chung et al., 2022). Out of a total of 359 
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completed responses, one participant was excluded as the 
young person was outside the age inclusion criterion. To 
ensure that the final sample met the criterion for outburst 
frequency, 27 participants were excluded based on their 
response to the question regarding general outburst fre-
quency (item 57) on the Emotional Outburst Questionnaire: 
20 indicated Less than once a month; six selected Never; 
one response was missing. Four participants were excluded 
as their responses were partially missing for items regarding 
the antecedents and setting events of emotional outbursts 
(items 58–112).

Out of the final sample of 327 responses, 250 young peo-
ple were male (76.5%) and 77 were female (23.5%). The 
mean age of the young people in the sample was 10.7 years 
(SD = 3.7; range = 6.0–25.7; Supplementary Fig. 1). Car-
egivers provided information regarding diagnoses of 
ASD, Down’s syndrome, and/or intellectual disability in 
a multiple-choice question format. Information regarding 
other diagnoses was not collected. Across the sample, 252 
caregivers selected only ASD (77.1%); 37 selected only 
Down’s syndrome (11.3%); 11 selected only intellectual dis-
ability (3.4%); eight selected ASD and Down’s syndrome 
(2.4%); 12 selected ASD and intellectual disability (3.7%); 
six selected Down’s syndrome and intellectual disability 
(1.8%); no diagnosis was selected by one caregiver (0.3%). 
Therefore in total, 272 young people had a diagnosis of ASD 
(83.2%); 51 individuals were diagnosed with Down’s syn-
drome (15.6%); 29 young people had an intellectual dis-
ability (8.9%).

Caregivers of 107 young people indicated that medica-
tion was taken for emotional outbursts (32.7%). Fifty-four 
families have accessed support for outbursts in terms of a 
programme, intervention, or training (16.5%), 48 of whom 
found the support to be effective (88.9%). Of the fami-
lies who have accessed support, 10 received this support 
immediately or soon after difficulties with outbursts began 
(18.5%), whilst the 44 remaining families received support 
a while after (81.5%). With regards to schooling or employ-
ment status, 262 young people were in mainstream schools 
(80.1%); 51 attended special schools (15.6%); one was 
in further education (0.3%); one was in higher education 
(0.3%); four were in employment preparation (1.2%); seven 
were unemployed (2.1%; one missing). Overall, 194 young 
people received a statement of special educational needs or 
have an educational plan at school (59.3%). Twenty-five car-
egivers reported that the young people they were caring for 
have experienced early traumatic or adverse events (7.6%; 
four selected Prefer not to say; 11 missing), which were 
described to encompass: natural disasters; death or serious 
injury of someone close to the person; poverty; witness-
ing abuse or violence; emotional, physical, or sexual abuse; 
neglect. Supplementary Table 1 compares the demographic 
information between caregivers from the English (Chung 

et al., 2022) and Brazilian samples. Differences were pre-
sent across demographic variables. Compared to the Eng-
lish sample, the Brazilian sample had: a lower mean age; a 
higher proportion of boys; a higher proportion of diagnoses 
of ASD and Down’s syndrome; a lower proportion of diag-
nosis of intellectual disability; a higher proportion of phar-
macological intervention use for outbursts; a lower propor-
tion of non-pharmacological intervention use for outbursts; 
differences in schooling and employment status; and a lower 
proportion of exposure to trauma.

Measures

The Emotional Outburst Questionnaire is an informant-
report measure, which contains 133 items pertaining to 
the characteristics of outbursts, including the antecedents 
and setting events associated with outbursts, in addition to 
frequency, duration, intensity, and behaviours observed in 
the most and least severe outbursts (Chung et al., 2022). 
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 (4–6 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 internal consistency as indicated by Cronbach’s α rang-
ing from 0.68 to 0.84 (Chung et al., 2022).

The translation and cross-cultural adaptation of the Bra-
zilian Portuguese Emotional Outburst Questionnaire was 
carried out in a previous study (Balbueno, 2021), following 
the stages recommended by the International Test Commis-
sion (2017). The process included: (1) independent transla-
tions by two native speakers of Brazilian Portuguese with 
proficiency in English; (2) synthesis of the two translations 
and analysis of the synthesis by three experts (two native 
speakers of Brazilian Portuguese and one native speaker 
of English) that compared the synthesis with the original 
versions of the translations using recommendations of the 
International Test Commission (2017); (3) analysis by the 
participants of the target audience based on the understand-
ing of the items, clarity and accuracy; (4) back-translation 
by a native English speaker and final modifications to rectify 
discrepancies between the original and back-translated ver-
sions of the measure (Balbueno, 2021).

Procedure

Caregivers provided informed consent prior to participat-
ing in this study. The majority of participants completed 
the Brazilian Portuguese version of the Emotional Out-
burst Questionnaire online on the Research Electronic Data 
Capture (REDCap) platform (Harris et al., 2009, 2019). 
Twenty responses were collected in person from caregivers 
attending a local mental health care centre. Questionnaire 
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and demographic data for the 268 responses to the English 
version of the questionnaire were accessed via the publicly 
available repository: https:// osf. io/ 2j47e/.

Statistical Analyses

Confirmatory Factor Analysis

The validity of the factor structure of the contextual items 
derived from the English data was evaluated with con-
firmatory factor analysis in the present sample. The factor 
structure of the base model consisted of items with factor 
loadings ≥ 0.40 in the previous exploratory factor analy-
sis (Supplementary Fig. 2; Chung et al., 2022). A series 
of confirmatory models was estimated using the diagonally 
weighted least squares method with delta parametrisation 
in R 4.0.2 (R Core Team, 2021) with the lavaan package 
(Rosseel, 2012). Model fit was determined by evaluat-
ing multiple measures: chi-square statistic, comparative 
fit index (CFI), root-mean-square error of approximation 
(RMSEA) and its 90% confidence intervals, and standard-
ised root-mean-square residual (SRMR). Good model fit is 
indicated by non-significant chi-square statistic, CFI > 0.95, 
RMSEA < 0.06, and SRMR < 0.08 (Hu & Bentler, 1999). 
However, the chi-square statistic is sensitive to sample size, 
such that chi-square tests with larger samples are more likely 
to be significant (Schermelleh-Engel et al., 2003). Accept-
able model fit is indicated by CFI > 0.90, RMSEA < 0.08, 
and SRMR < 0.10 (Kline, 2016; van de Schoot et al., 2012). 
After each model was fitted, modification indices were 
examined to identify changes to model specification that may 
improve model fit (Kline, 2016). Each model subsequent to 
the base model included the addition of a modification which 
was theoretically relevant and expected to have a high impact 
on model fit. Internal consistency for each factor in the final 
model is reported in terms of Cronbach’s α. Consistent with 
the analysis of the previous English study, refined and non-
refined factor scores were calculated according to the final 
confirmatory factor model for each participant for subse-
quent cluster analyses (Chung et al., 2022). Standardised 
regression-based factor scores, which accounted for factor 
loadings and intercorrelations, represented the refined factor 
scores. In contrast, non-refined factor scores involved taking 
an unweighted average of the responses to items loading 
onto each factor.

Measurement Invariance Analysis

Following identification of the final model, the responses 
collected with the Brazilian Portuguese version of the 
Emotional Outburst Questionnaire were compared to those 
collected with the English version in a multiple-group 
confirmatory factor analysis to evaluate measurement 

invariance of the items involved in this factor structure. 
Establishing measurement invariance across the two 
groups would allow for between-group comparisons of 
contextual items and factors. As per the considerations 
for measurement invariance in ordered categorical items 
by Wu and Estabrook (2016), the degree of measurement 
invariance was evaluated through a series of models with 
increasing equality constraints across the two groups: (1) 
configural invariance was tested by fitting both groups 
to an identical factor structure; (2) threshold invariance 
included constraining the thresholds for response catego-
ries of each item to be equal across the two groups, in 
addition to specifying an identical factor structure; (3) 
loading invariance consisted of constraining factor load-
ings to be equivalent across the two groups, in addition to 
the constraints of the threshold invariance model. Meas-
urement invariance models were fitted using the diago-
nally weighted least squares estimator with delta para-
metrisation, in accordance with the procedures outlined 
by Svetina et al. (2020), using R packages lavaan (Rosseel, 
2012) and semTools (Jorgensen et al., 2021). The changes 
in model fit indices across models were evaluated to assess 
measurement invariance. Threshold invariance and loading 
invariance are indicated by changes in SRMR (ΔSRMR) 
that are less than 0.010 and 0.030, respectively, in addition 
to ΔCFI <  − 0.010 and ΔRMSEA < 0.015 (Chen, 2007).

Cluster Analysis of Brazilian Refined Factor Scores

The refined factor scores for the responses from caregiv-
ers in Brazil were used to explore patterns of contexts in 
which outbursts occurred through cluster analyses. The 
procedure of the previous English study was followed to 
identify clusters with a data-driven approach, such that the 
process was independent of the previous outcomes (Chung 
et al., 2022). The refined factor scores of caregivers in 
Brazil first underwent hierarchical agglomerative cluster-
ing (Ward, 1963), in which three clusters were identified as 
an appropriate cluster structure with interpretable clusters. 
Subsequently, the refined factor scores were analysed with 
k-means clustering with k = 3, which allowed for the mean 
factor scores of each cluster (centroid) to be specified and 
compared. Classification agreement between hierarchical 
and k-means clustering was achieved for 247 responses 
[75.5%; Cohen’s unweighted κ = 0.64, 95% CI (0.57, 
0.71)]. The mean scores of the contextual factors were 
compared between clusters in a multivariate analysis of 
variance, followed by separate univariate Welch’s ANOVA 
and post-hoc pairwise Games-Howell tests. Demographic 
variables with sufficient data were compared between clus-
ters with χ2 tests of association and ANOVA.

https://osf.io/2j47e/
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Cross‑Cultural Comparison of Brazilian and English Clusters

To identify cross-cultural similarities and differences in the 
clusters between the two samples, the mean factor scores 
of each cluster derived from the Brazilian sample were 
compared to the previously reported mean factor scores of 
the corresponding cluster from the English sample using 
Welch’s t-tests.

Cluster Analysis of Brazilian Non‑Refined Factor Scores

Non-refined factor scores of Brazilian responses were sub-
ject to k-means cluster analysis to examine whether these 
simplified factor scores could produce similar results to 
those derived from refined factor scores. Establishing invari-
ance in cluster membership across refined and non-refined 
factor scores would suggest that non-refined factor scores 
could be used for the clustering of future responses. The 
use of non-refined factor scores would be preferable over 
refined scores, as non-refined scores could be calculated for 
subsequent samples without the requirement of additional 
factor analysis. When the cluster structures derived from 
k-means clustering of refined factor scores and k-means 
clustering of non-refined factor scores were compared, 
cluster membership was retained for 272 responses (83.2%; 
Cohen’s unweighted κ = 0.74, 95% CI [0.68, 0.80]). As with 
the analyses conducted for refined factor scores, the mean 
non-refined factor scores were compared via MANOVA, 
Welch’s ANOVA, and Games-Howell tests.

Cross‑Cultural Comparison of Methods of Cluster 
Classification

A final set of analyses was performed to evaluate whether 
the mean scores of non-refined clusters reported in the Eng-
lish study could be utilised as a point of reference to reli-
ably classify the Brazilian responses into these established 
clusters. If this were demonstrated to be the case, it would 
support the notion that these cluster centroids may be sample 
invariant, such that new responses could be classified into 
these clusters without the need to perform further cluster 
analysis, thereby allowing for the use of the measure as a 
screening tool for small numbers of responses. To achieve 
this goal, the cluster structure based on the non-refined fac-
tor scores of the Brazilian responses was compared to clas-
sification of the Brazilian responses using cluster centroids 
of non-refined factor scores from the English study. In the 
latter procedure, each response from the Brazilian sample 
was assigned to one of the clusters from the English study 
with the nearest centroid in terms of Euclidean distance. 
Classification agreement between these two methods rep-
resented a measure of the ability for the cluster centroids 
established in the English study to classify new responses.

Results

Validation of English Contextual Factors 
in the Brazilian Portuguese Emotional Outburst 
Questionnaire

The six-factor solution from the previous analyses (Sup-
plementary Fig. 2) was fitted onto the Brazilian responses, 
which resulted in inadequate model fit based on the chi-
square statistic, RMSEA, and SRMR, but acceptable 
fit based on the CFI [χ2 (512) = 2444.080, p < 0.001; 
CFI = 0.930; RMSEA = 0.108, 90% CI (0.103, 0.112); 
SRMR = 0.119]. The modification indices of this base 
model identified that the addition of the item ‘Familiar 
person’ loading onto the Safety factor would improve 
model fit by the greatest amount. With the addition of this 
loading, the model demonstrated similar levels of fit as the 
base model [χ2 (5110 = 2028.165, p < 0.001; CFI = 0.945; 
RMSEA = 0.095, 90% CI (0.091, 0.100); SRMR = 0.110]. 
An examination of the modification indices for this 
model indicated that ‘Familiar setting’ additionally load-
ing onto the Safety factor would further improve model 
fit. Indeed, addition of this loading improved model fit 
as indicated by the CFI, RMSEA, and SRMR to levels 
ranging from acceptable to good [χ2 (510) = 1523.689, 
p < 0.001; CFI = 0.963; RMSEA = 0.078, 90% CI (0.074, 
0.083); SRMR = 0.100]. Therefore, the final model dif-
fered from the base model in terms of the additional 
loading of two items (‘Familiar person’ and ‘Familiar 
setting’) onto the Safety factor (Supplementary Fig. 3). 
The internal consistency of each factor, as measured by 
Cronbach’s α was found to be similar to the previous 
analyses (Sensory = 0.76; Cognitive Demand = 0.81; 
Threat to Self = 0.82; Cross-settings = 0.80; Safety = 0.85; 
States = 0.84).

Measurement Invariance Across the English 
and Brazilian Portuguese Emotional Outburst 
Questionnaire

When the responses from the English (N = 268) and Bra-
zilian Portuguese (N = 327) versions of the question-
naire were combined and fitted onto the final model, 
the CFI, RMSEA, and SRMR indicated acceptable to 
good fit [χ2 (1020) = 2636.512, p < 0.001; CFI = 0.959; 
RMSEA = 0.073, (0.070, 0.077); SRMR = 0.098], dem-
onstrating configural invariance across the two versions 
of the questionnaire. As each contextual item comprised 
of three response options, the threshold invariance 
model demonstrated no change in fit indices, because 
the configural invariance and threshold invariance 
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models were statistically equivalent under this condi-
tion (Wu & Estabrook, 2016). The fit of the loading 
invariance model was found to be similar to the previ-
ous model [χ2 (1050) = 2786.788, p < 0.001; CFI = 0.956; 
RMSEA = 0.075, (0.071, 0.078); SRMR = 0.099], such 
that the changes in the fit indices across the models sug-
gested that loading invariance was demonstrated across 
the two versions of the questionnaire (ΔCFI = 0.003; 
ΔRMSEA = 0.002; ΔSRMR = 0.001). Taken together, the 
measurement invariance analysis indicated that the infor-
mation regarding the contexts of outbursts captured by the 
two versions of the questionnaire could be represented by 
an identical factor structure with the same set of factor 
loadings.

Contextual Clusters of the Brazilian Responses

Refined Factor Scores

The refined factor scores of the responses based on the Bra-
zilian Portuguese questionnaire were clustered into three 
groups. The clusters closely resembled those derived from 
the previous English study (see below), and were therefore 
accordingly labelled as the Sensory Sensitivity, Perceived 
Safety, and Perceived Unsafety clusters. There was a signifi-
cant difference in the mean refined factor scores between the 
clusters [Pillai Trace = 0.597, F(6, 320) = 79.019, p < 0.001, 
ω2 = 0.589, 95% CI (0.508, 0.648)], and the univariate tests 
revealed that there were significant differences between the 
clusters in the mean scores across all six factors (Table 1). 
All but one of the pairwise comparisons of the mean factor 
scores were significantly different (Fig. 1; Supplementary 
Table 2). In the Sensory Sensitivity cluster, the mean scores 
were relatively high across the factors. The mean scores of 
the Threat to Self and Safety factors were highest in the 
Perceived Safety cluster. The mean scores of the Perceived 
Unsafety cluster were relatively low across factors, but the 
Sensory and Cross-settings scores for this cluster appeared 
to be moderately high.

Demographic variables for which sufficient data was 
available for statistical comparison are presented for each 
cluster in Table  2. There was no significant difference 
between the clusters in terms of age, gender, or diagnosis 
of the young person. Significant differences between the 
clusters were found in terms of whether the young person 
received medication for emotional outbursts and whether 
the family have had access to non-pharmacological support 
for outbursts. Post-hoc pairwise comparisons revealed that a 
lower proportion of individuals in the Perceived Safety clus-
ter received medication for outbursts compared to the Sen-
sory Sensitivity cluster [χ2 (1) = 29.77, p < 0.001, Cramer’s 
V = 0.37, 95% CI (0.23, 0.48), adjusted with Bonferroni cor-
rection] and the Perceived Unsafety cluster [χ2 (1) = 15.70, 
p < 0.001, Cramer’s V = 0.30, 95% CI (0.14, 0.45), adjusted 
with Bonferroni correction], whereas a higher proportion of 
individuals in the Perceived Safety cluster have had access 
to other forms of support for outbursts compared to the Sen-
sory Sensitivity cluster [χ2 (1) = 8.83, p = 0.009, Cramer’s 

Table 1  Cluster centroids of the three-cluster solution derived from Brazilian refined factor scores

SS sensory sensitivity; PS perceived safety; PU perceived unsafety, p and confidence intervals adjusted with Bonferroni correction, ***p < 0.001
a Pairwise Games-Howell tests adjusted with Tukey’s method

Factor Cluster mean (SD) Welch’s F ω2 95% CI Post-hoc  summarya

SS (n = 139) PS (n = 94) PU (n = 94)

Sensory 0.70 (0.58) − 0.80 (0.61) − 0.20 (0.58) F(2, 199) = 185.4*** 0.530 [0.389, 0.645] 1 > 3 > 2
Cognitive demand 0.73 (0.61) − 0.33 (0.51) − 0.77 (0.65) F(2,202) = 184.6*** 0.529 [0.390, 0.643] 1 > 2 > 3
Threat to Self 0.22 (0.80) 0.52 (0.57) − 0.83 (0.69) F(2, 209) = 111.4*** 0.403 [0.259, 0.532] 2 > 1 > 3
Cross-settings 0.68 (0.55) − 0.90 (0.55) − 0.12 (0.75) F(2, 191) = 231.5*** 0.585 [0.449, 0.692] 1 > 3 > 2
Safety − 0.08 (0.79) 0.72 (0.69) − 0.61 (0.76) F(2, 204) = 81.6*** 0.330 [0.187, 0.466] 2 > 1 > 3
States 0.72 (0.50) − 0.64 (0.48) − 0.53 (0.65) F(2, 193) = 263.0*** 0.616 [0.486, 0.716] 1 > 2, 3

Fig. 1  Pairwise comparisons of the three clusters derived from Bra-
zilian refined factor scores. Boxplots show mean (black squares) 
median (horizontal bar), interquartile range (box), range (whiskers) 
and outliers (circles). All outliers were included in analyses. Unless 
otherwise specified, all pairwise comparisons within each factor were 
significant at p < 0.001, adjusted with Tukey’s method, Ns not signifi-
cant; **p < 0.01
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V = 0.21, 95% CI (0.04, 0.360), adjusted with Bonferroni 
correction].

The mean factor scores of each cluster from the Brazil-
ian responses were largely comparable to the mean fac-
tor scores of the corresponding cluster from the English 
responses (Fig. 2). For the Sensory Sensitivity cluster, 
significant differences between the samples were found in 
two factors: in the Brazilian sample, the mean Threat to 
Self score was lower [t(244) = -4.82, p < 0.001, Cohen’s 
d = -0.607, 95% CI (− 1.15, − 0.20), adjusted with Bon-
ferroni correction] and the mean States score was higher 
[t(161) = 4.97, p < 0.001, Cohen’s d = 0.659, 95% CI (0.26, 
1.08), adjusted with Bonferroni correction]. The mean 
Threat to Self and States scores were also significantly 
different between the samples for the Perceived Safety 
cluster: in the sample using the Brazilian Portuguese ver-
sion of the questionnaire, the mean Threat to Self score 
was higher [t(182) = 6.01, p < 0.001, Cohen’s d = 0.866, 
95% CI (0.48, 1.27), adjusted with Bonferroni correction] 
and the States score was lower [t(161) = -3.61, p = 0.007, 
Cohen’s d = − 0.518, 95% CI (− 0.95, − 0.06), adjusted 
with Bonferroni correction]. The mean Cross-settings 
[t(138) = -3.88, p = 0.003, Cohen’s d = − 0.628, 95% CI 
(− 1.07, − 0.18), adjusted with Bonferroni correction] 
and States scores [t(106) = − 4.24, p < 0.001, Cohen’s 
d = − 0.711, 95% CI (− 1.25, − 0.020, adjusted with Bon-
ferroni correction] for the Perceived Unsafety cluster were 
significantly lower in the Brazilian sample.

Table 2  Demographics of each 
of the three clusters derived 
from Brazilian refined factor 
scores

SS sensory sensitivity; PS perceived safety; PU perceived unsafety; ASD autism spectrum disorder; DS 
Down’s syndrome; ID intellectual disability, **p < 0.01; ***p < 0.001
a Experiernce of early traumatic or adverse events could not be reliably compared across clusters due to low 
endorsement rate
b ω2 for ANOVA and Cramer’s V for χ2 tests

Variablea Cluster Statistic Effect  sizeb 95% CI

SS PS PU

N 139 94 94
Age
 Mean 10.9 10.5 10.4 F(2, 324) = 0.64 0.00 [0.00, 1.00]
 SD 3.5 4.02 3.68

Gender (%) χ2 (2) = 1.27 0.06 [0.02, 0.19]
 Male 77.7 78.7 72.3
 Female 22.3 21.3 27.7

Diagnosis (%)
 ASD 87.8 80.9 78.7 χ2 (2) = 3.79 0.11 [0.03, 0.23]
 DS 12.9 13.8 21.3 χ2 (2) = 3.27 0.10 [0.03, 0.23]

I D 5.8 13.8 8.5 χ2 (2) = 4.54 0.12 [0.03, 0.23]
Medication (%)
 Yes 45.3 10.6 36.2 χ2 (2) = 31.36*** 0.31 [0.23, 0.40]

Access to support (%)
 Yes 11.5 27.7 12.8 χ2 (2) = 11.95** 0.19 [0.08, 0.31]

Fig. 2  Centroids of a the Sensory Sensitivity, b Perceived Safety, and 
c Perceived Unsafety clusters derived from refined factor scores from 
the samples using the English (black squares) and Brazilian Portu-
guese (grey squares) versions of the Emotional Outburst Question-
naire, Error bars represent standard deviations. p adjusted with Bon-
ferroni correction across all comparisons, **p < 0.01; ***p < 0.001
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Non‑Refined Factor Scores

The responses from the caregivers in Brazil were classified 
into three clusters using non-refined factor scores. A signifi-
cant difference in the mean factor scores was found between 
the clusters [Pillai Trace = 0.729, F(6, 320) = 143.71, 
p < 0.001, ω2 = 0.724, 95% CI (0.663, 0.767)]. Subsequent 
univariate (Table 3) and pairwise comparisons (Fig. 3; Sup-
plementary Table 3) revealed patterns of differences between 
the mean non-refined factor scores of the three clusters that 
were similar to the patterns identified in the clusters derived 
from the refined factor scores. The Sensory Sensitivity clus-
ter consisted of relatively high mean scores across factors 
and the Perceived Safety cluster demonstrated higher mean 
scores specifically in the Threat to Self and Safety factors. 
Notably however, the mean Cross-settings factor score of the 
Perceived Unsafety cluster was relatively low.

The cluster structure derived from the Brazilian non-
refined factor scores was compared to classification of the 
Brazilian responses based on centroids derived from the 

non-refined factor scores of the English sample to evalu-
ate the utility and generalisability of the cluster centroids. 
Classification agreement between the clustering methods 
was poor, as cluster agreement was achieved for 146 of the 
Brazilian responses (44.6%; Cohen’s unweighted κ = 0.24, 
95% CI [0.18, 0.30]).

Discussion

The present study sought to identify cross-cultural differ-
ences in the patterns of contexts associated with emotional 
outbursts experienced by children and young people with 
neurodevelopmental disorders in Brazil versus the patterns 
derived from children and young people using the English 
version of the Emotional Outburst Questionnaire. In order 
to facilitate this goal, a Brazilian Portuguese version of the 
Emotional Outburst Questionnaire was developed. The con-
textual items of the Brazilian Portuguese version of the ques-
tionnaire could be organised into a latent six-factor solution 
comparable to that identified in the English version. This 
new factor structure, which involved two additional load-
ings, appeared to be measurement invariant across the two 
versions of the questionnaire, such that the responses from 
the two samples could be represented by the same factor 
structure and an equal set of factor loadings. Based on these 
contextual factors, the Brazilian responses were divided 
into three clusters with distinct patterns of contexts, which 
resembled the patterns that had previously been identified 
using the English version of the questionnaire.

Cultural Differences in the Emotional Outburst 
Questionnaire

The confirmatory analyses from this study contributed to 
the validation of a variant of the factor structure underlying 
the contextual items of the Emotional Outburst Question-
naire, which included the additional loadings from items 
concerning familiar people and settings onto the Safety 

Fig. 3  Pairwise comparisons of the three clusters derived from Bra-
zilian non-refined factor scores, luster centroids are displayed as 
means (squares), with standard deviations as error bars. Unless oth-
erwise specified, all pairwise comparisons within each factor were 
significant at p < 0.001, adjusted with Tukey’s method, Ns not signifi-
cant; *p < 0.05; **p < 0.01

Table 3  Cluster centroids of the three-cluster solution derived from Brazilian non-refined factor scores

SS sensory sensitivity; PS perceived safety; PU perceived unsafety, p and confidence intervals adjusted with Bonferroni correction, ***p < 0.001
a Pairwise Games-Howell tests adjusted with Tukey’s method

Factor Cluster Mean (SD) Welch’s F ω2 95% CI Post-hoc summary a

SS (n = 136) PS (n = 128) PU (n = 63)

Sensory 0.31 (0.17) 0.13 (0.15) 0.18 (0.14) F(2, 175) = 46.6 *** 0.218 [0.083, 0.364] 1 > 3 > 2
Cognitive demand 0.71 (0.17) 0.50 (0.13) 0.39 (0.15) F(2, 164) = 101.3 *** 0.380 [0.218, 0.526] 1 > 2 > 3
Threat to Self 0.48 (0.22) 0.56 (0.16) 0.17 (0.16) F(2, 174) = 122.4 *** 0.426 [0.268, 0.563] 2 > 1 > 3
Cross-settings 0.50 (0.13) 0.33 (0.18) 0.32 (0.20) F(2, 149) = 50.8 *** 0.233 [0.085, 0.392] 1 > 2, 3
Safety 0.44 (0.19) 0.51 (0.16) 0.25 (0.22) F(2, 156) = 33.3 *** 0.165 [0.042, 0.315] 2 > 1 > 3
States 0.95 (0.12) 0.41 (0.18) 0.36 (0.23) F(2, 142) = 535.5 *** 0.766 [0.655, 0.841] 1 > 2, 3
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factor, which originally consisted of items that would more 
directly contribute to the perceived safety of an environ-
ment (e.g., a private setting or a person that the individual 
liked; Supplementary Fig. 2 & 3). Although these modifica-
tions were primarily data-driven, they nevertheless appeared 
to be theoretically consistent, as individuals may be more 
likely to perceive familiar contexts as safe (Brosschot et al., 
2018). The measurement invariance of the contextual items 
in the questionnaire provided further evidence regarding the 
robustness of the measure across samples and across cul-
tures. Within the field, the ability to compare results across 
studies of emotional outbursts in people with neurodevelop-
mental disorders has been limited by the range of approaches 
that have been used to systematically characterise outbursts 
in previous studies (e.g., Beauchamp-Châtel et al., 2019; 
Rice et al., 2018; Tunnicliffe et al., 2014), which has further 
precluded the consideration of the impact of culture on the 
aetiology of emotional outbursts. The Emotional Outburst 
Questionnaire may be able to overcome this barrier and 
enable direct comparisons across studies utilising the ques-
tionnaire and across cultures, but further validation of both 
the contextual items and the remaining items is warranted.

The Development of a Culturally Sensitive 
Framework of Emotional Outbursts

The adaptation of the questionnaire into Brazilian Portu-
guese may facilitate future efforts to investigate emotional 
outbursts experienced by people in Brazil, a population for 
whom information regarding outbursts is scarce. Indeed, 
such endeavours will be critical in refining the aetiologi-
cal account of emotional outbursts into a culturally sensi-
tive framework, as the majority of the previous literature 
regarding outbursts has been based on a Western perspec-
tive. Cross-cultural comparisons between individuals from 
additional countries may further reveal the relevance of 
cultural factors, such as the orientation towards social inde-
pendence versus interdependence, in the manifestation of 
emotional outbursts. Furthermore, the inclusion of culturally 
sensitive measures in these comparisons may simultaneously 
identify sources of between-group differences and capture 
within-group variability, which may both be relevant to the 
observed heterogeneity of emotional outbursts. For exam-
ple, in regard to cross-cultural comparisons of emotional 
outbursts between children and young people in Brazil and 
the UK, it may be beneficial to include the Beliefs about 
Emotions Scale (Rimes & Chalder, 2010), as the measure 
appeared to capture differences between how adults in the 
UK and Brazil conceptualise the beliefs of the acceptability 
of negative emotion expression (Mograbi et al., 2018).

The three clusters derived from the refined factor scores 
of the Brazilian responses appeared to largely resemble 
the clusters previously identified in the English study, in 

which the clusters were distinguished by (1) high mean 
scores across contextual factors; (2) high mean Safety score; 
and (3) high mean Cross-settings score. The similarities 
across the samples indicate that these clusters may repre-
sent – regardless of the country – cross-cultural pathways 
that describe the variable aetiology of emotional outbursts, 
which could form the basis of pathway-specific interven-
tions. Additional cross-cultural validation of the Emotional 
Outburst Questionnaire may facilitate the use of the ques-
tionnaire as a screening tool to support the development and 
delivery of these interventions by ensuring that the outbursts 
of individuals are classified in a culturally sensitive manner. 
Furthermore, future work should assess the replicability of 
the cluster structure of responses in samples from additional 
cultures so that the potential generalisability of the present 
framework could be appraised. If the overall pattern of path-
ways were indeed found to be cross-culturally consistent, 
fine-grained cultural differences could nevertheless add a 
degree of variability to the overall pattern of contexts asso-
ciated with each pathway (e.g., Caron et al., 2012; Gilbert, 
2014; Hull et al., 2020).

Indeed, several differences between the clusters derived 
from refined factor scores from the two samples were identi-
fied in this study. One notable difference was the relatively 
high mean Threat to Self score for the Perceived Safety clus-
ter in the responses from caregivers in Brazil. This difference 
may be related to the motivation for a person to mask their 
emotions to hide characteristics that may be perceived by 
others as less socially desirable (e.g., Cook et al., 2021). 
Therefore, a person who is motivated to maintain a socially 
desirable impression on others by masking their emotions 
may also be more likely to react negatively in the form of 
an emotional outburst if their self-image or self-esteem is 
threatened. The prominence of the mean Threat to Self score 
in the Perceived Safety cluster of the Brazil sample appears 
to be consistent with a cultural perspective, as individuals 
from Brazil may place more value on how they are perceived 
by others within their community, and the individuals may 
also receive more prejudice and stigma from the community 
that may negatively impact their self-esteem (Dessen & Tor-
res, 2019; Paula et al., 2020).

A second difference was that the mean Cross-settings 
score for the Perceived Unsafety cluster was not as high 
in the Brazilian responses compared to that of the corre-
sponding cluster in the responses to the English version of 
the questionnaire. Given that there is less social integra-
tion into the wider community for individuals with ASD in 
Brazil, contexts associated with low perceived safety may 
be more widespread, such that the Cross-settings factor 
of the questionnaire could not adequately capture these 
contexts in the Brazilian responses (Gomes et al., 2015; 
Weissheimer et al., 2021). Additionally, it is possible that 
this difference in mean Cross-settings score stemmed 
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from the subjective nature of safety perception. In sup-
port of the importance of the subjectivity of contexts in 
the manifestation of emotional outbursts, a previous study 
involving adolescents with ASD from the UK reported 
that contrary to expectations, one participant regarded 
unpredictable changes to routines as positive rather than 
negative (Acker et al., 2018). The authors identified that 
instead of the unpredictability of situations, the percep-
tion of being pressurised or rushed was more salient to the 
manifestation of emotional outbursts for the young people 
in the study (Acker et al., 2018). Therefore, the investiga-
tion of safety perception in relation to emotional outbursts 
may benefit from further qualitative work with young peo-
ple who experience outbursts to explore the salience and 
cross-cultural differences of this relationship.

In contrast to the English study, which had found associa-
tions of autism spectrum disorder with the Sensory Sensi-
tivity cluster and intellectual disability with the Perceived 
Unsafety cluster (Chung et al., 2022), no such associations 
were identified in the responses from caregivers in Brazil. 
This lack of association between cluster membership and 
diagnostic status may be due to differences in the composi-
tion of diagnoses in the two samples, as the proportion of 
young people with a diagnosis of autism spectrum disorder 
was greater in the Brazilian sample than the English sample, 
whereas the proportion of young people with intellectual 
disability was lower in the Brazilian sample (Supplemen-
tary Table 1). Regarding other demographic factors in the 
present study, young people in the Perceived Safety clus-
ter were observed to be less likely to receive medication 
for outbursts and more likely to have accessed other forms 
of social or psychological support. These discrepancies in 
access to medication and other forms of support may poten-
tially stem from individuals in the Perceived Safety cluster 
having a higher level of adaptive functioning compared to 
individuals in other clusters, as the underlying mechanism 
for the Perceived Safety cluster is hypothesised to involve 
the suppression of negative emotions outside of safe set-
tings, which may require greater regulatory ability to achieve 
(Chung et al., 2022). Therefore, young people in the Per-
ceived Safety cluster may be more likely to receive psy-
chological as opposed to pharmacological interventions, as 
some psychological interventions for challenging behaviours 
have been found to be more effective for people with greater 
adaptive functioning (e.g., mindfulness training; for recent 
review, see Woodcock & Blackwell, 2020). From a cultural 
perspective, it is also possible that families are less likely to 
access medication over other forms of support for emotional 
outbursts because the impact of the outbursts experienced 
by young people in the Perceived Safety cluster may be per-
ceived to be lower in the context of a relatively interdepend-
ent culture, as these outbursts are mostly experienced in safe 
settings such as at home or in a private environment, rather 

than in contexts where unfamiliar community members may 
be present.

In terms of classification using the non-refined factor 
scores from the Brazilian responses, the distinguishing 
features of the centroids for the Sensory Sensitivity and 
Perceived Safety clusters were maintained, but the mean 
Cross-settings score for the Perceived Unsafety cluster was 
not prominent. The use of unweighted non-refined factor 
scores would be preferable to regression-based refined fac-
tor scores, as it would allow new responses to be scored 
and classified without the prerequisite of conducting factor 
and cluster analyses, which would be beneficial for studies 
with smaller samples or those focusing on specific subsets 
of emotional outbursts. However, the present study demon-
strated that this procedure may not be feasible, as the non-
refined factor scores calculated for responses from Brazil-
ian caregivers could not be reliably classified into existing 
clusters from the English study. It is possible that the loss 
of information from the use of unweighted factor scores 
hinders reliable classification in this way, so a compromise 
could potentially be achieved through the use of factor 
scores weighted by factor loadings (DiStefano et al., 2009). 
Additionally, there may be inherent cross-cultural variability 
in the centroids of the clusters that prevent cross-cultural 
classification. Therefore, further within- and cross-cultural 
comparisons should be conducted to investigate whether 
standardised cluster centroids could be derived either within 
or across cultures.

Limitations and Future Directions

The present study was limited by the diagnostic homogeneity 
of the young people within the sample, which precluded fur-
ther investigations into potential diagnostic differences in clus-
ter membership. However, the converging evidence between 
the English study, which included higher heterogeneity in 
terms of diagnoses of young people, and the current study 
suggest that the proposed pathways may indeed be transdiag-
nostic (Chung et al., 2022). Future studies could address this 
question more directly by using a between-groups design to 
compare the patterns of outbursts between individuals with 
different diagnoses. The broader demographic differences 
between the two samples should be considered and potentially 
controlled for in subsequent studies, as the potential effects 
of these demographic differences could not be accounted for 
in the present study. For example, investigations focusing on 
the emotional outbursts experienced by young people in the 
upper age range of the present study may be beneficial, as they 
were less represented in the present sample. Furthermore, as 
the Emotional Outburst Questionnaire is an informant-report 
measure, the potential effect of caregiver educational level on 
the accuracy of responses should be examined (e.g., Van Roy 
et al., 2010). A critical avenue for future work lies in assessing 
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the associations between cluster membership and measures of 
differences in the proposed underlying mechanisms to further 
delineate the aetiology of emotional outbursts.

Conclusions

This study demonstrated that the contextual items of the Bra-
zilian Portuguese version of the Emotional Outburst Ques-
tionnaire could be organised into a latent six-factor structure, 
which was measurement invariant across the Brazilian Portu-
guese and English versions of the questionnaire. Three clusters 
were generated from the responses from caregivers in Brazil, 
which were found to be comparable to corresponding clusters 
from a culturally distinct sample in terms of the distinguishing 
features of each cluster. The present results suggest that these 
clusters may represent aetiological pathways of emotional out-
bursts that are both transdiagnostic and cross-cultural.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s10803- 022- 05708-7.

Author Contributions JCYC, CSP, MCTVT, KAW: Conceptualization; 
JCYC, RL, CSP, MCTVT: Data curation; JCYC: Formal analysis; RL, 
CSP, MCTVT: Investigation; JCYC, RL, CSP, MCTVT: Methodology, 
KAW; RL, CSP, MCTVT: Project administration; JCYC, RL, CM, 
CSP, MCTVT, KAW: Resources; JCYC: Software; MCTVT, KAW: 
Supervision; JCYC, RL, CM, CSP, MCTVT, KAW: Validation; JCYC: 
Visualization; JCYC: Writing –original draft; JCYC, RL, CM, CSP, 
MCTVT, KAW: Writing – review and editing.

Funding No funding was received for conducting this study.

Data availability Data and code for this study is openly available at 
https:// osf. io/ 6pvea/.

Declarations 

Conflict of interest The authors have no relevant financial or non-fi-
nancial interests to disclose.

Ethical approval All procedures performed involving human partici-
pants were in accordance with the ethical standards of the institutional 
research committees where the data was collected and with the 1964 
Helsinki declaration and its later amendments or comparable ethical 
standards. The study (3969469) received ethical approval from the eth-
ics committee at Mackenzie Presbyterian University.

Concent to Participate Participants provided informed consent prior 
to their participation.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 

permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

Acker, L., Knight, M., & Knott, F. (2018). ‘Are they just gonna reject 
me?’ male adolescents with autism making sense of anxiety: An 
interpretative phenomenological analysis. Research in Autism 
Spectrum Disorders, 56, 9–20. https:// doi. org/ 10. 1016/j. rasd. 
2018. 07. 005

Aldao, A., Sheppes, G., & Gross, J. J. (2015). Emotion regulation 
FLEXIBILITY. Cognitive Therapy and Research, 39(3), 263–
278. https:// doi. org/ 10. 1007/ s10608- 014- 9662-4

Astle, D. E., Holmes, J., Kievit, R., & Gathercole, S. E. (2022). 
Annual research review: The transdiagnostic revolution in neu-
rodevelopmental disorders. Journal of Child Psychology and 
Psychiatry and Allied Disciplines, 63(4), 397–417. https:// doi. 
org/ 10. 1111/ jcpp. 13481

Balbueno, B. (2021). Processo de adaptação da versão brasileira 
do emotional outburst questionnaire: estudo piloto com pes-
soas com Síndrome de Down e Transtorno do Espectro Autista. 
https:// dspace. macke nzie. br/ handle/ 10899/ 28630

Beauchamp-Châtel, A., Courchesne, V., Forgeot d’Arc, B., & Mot-
tron, L. (2019). Are tantrums in autism distinct from those 
of other childhood conditions? a comparative prevalence and 
naturalistic study. Research in Autism Spectrum Disorders, 62, 
66–74. https:// doi. org/ 10. 1016/j. rasd. 2019. 03. 003

Bronfenbrenner, U., & Morris, P. A. (2006). The Bioecological 
Model of Human Development. In W. Damon & R. Lerner 
(Eds.), Handbook of child psychology: Theoretical models of 
human development (pp. 793–828). New Jersey: John Wiley 
& Sons Ltd.

Brosschot, J. F., Verkuil, B., & Thayer, J. F. (2018). Generalized 
unsafety theory of stress: Unsafe environments and conditions, 
and the default stress response. International Journal of Environ-
mental Research and Public Health, 15(3), 1–27. https:// doi. org/ 
10. 3390/ ijerp h1503 0464

Caron, K. G., Schaaf, R. C., Benevides, T. W., & Gal, E. (2012). Cross-
cultural comparison of sensory behaviors in children with autism. 
American Journal of Occupational Therapy. https:// doi. org/ 10. 
5014/ ajot. 2012. 004226

Chen, F. F. (2007). Sensitivity of goodness of fit indexes to lack of 
measurement invariance. Structural Equation Modeling, 14(3), 
464–504. https:// doi. org/ 10. 1080/ 10705 51070 13018 34

Chung, J. C. Y., Mevorach, C., & Woodcock, K. A. (2022). Establishing 
the transdiagnostic contextual pathways of emotional outbursts. 
Scientific Reports. https:// doi. org/ 10. 1038/ s41598- 022- 11474-4

Colombo, D., Fernández-Álvarez, J., Suso-Ribera, C., Cipresso, P., 
Valev, H., Leufkens, T., Sas, C., Garcia-Palacios, A., Riva, G., 
& Botella, C. (2020). The need for change: Understanding emo-
tion regulation antecedents and consequences using ecological 
momentary assessment. Emotion, 20(1), 30–36. https:// doi. org/ 
10. 1037/ emo00 00671

Cook, J., Crane, L., Bourne, L., Hull, L., & Mandy, W. (2021). Cam-
ouflaging in an everyday social context: An interpersonal recall 
study. Autism, 25(5), 1444–1456. https:// doi. org/ 10. 1177/ 13623 
61321 992641

Corapci, F., Friedlmeier, W., Benga, O., Strauss, C., Pitica, I., & 
Susa, G. (2018). Cultural socialization of toddlers in emotionally 
charged situations. Social Development, 27(2), 262–278. https:// 
doi. org/ 10. 1111/ sode. 12272

Cressey, H., Oliver, C., Crawford, H., & Waite, J. (2019). Temper out-
bursts in lowe syndrome: Characteristics, sequence, environmental 

https://doi.org/10.1007/s10803-022-05708-7
https://osf.io/6pvea/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.rasd.2018.07.005
https://doi.org/10.1016/j.rasd.2018.07.005
https://doi.org/10.1007/s10608-014-9662-4
https://doi.org/10.1111/jcpp.13481
https://doi.org/10.1111/jcpp.13481
https://dspace.mackenzie.br/handle/10899/28630
https://doi.org/10.1016/j.rasd.2019.03.003
https://doi.org/10.3390/ijerph15030464
https://doi.org/10.3390/ijerph15030464
https://doi.org/10.5014/ajot.2012.004226
https://doi.org/10.5014/ajot.2012.004226
https://doi.org/10.1080/10705510701301834
https://doi.org/10.1038/s41598-022-11474-4
https://doi.org/10.1037/emo0000671
https://doi.org/10.1037/emo0000671
https://doi.org/10.1177/1362361321992641
https://doi.org/10.1177/1362361321992641
https://doi.org/10.1111/sode.12272
https://doi.org/10.1111/sode.12272


4241Journal of Autism and Developmental Disorders (2023) 53:4229–4242 

1 3

context and comparison to Prader-Willi syndrome. Journal of 
Applied Research in Intellectual Disabilities, 32(5), 1216–1227. 
https:// doi. org/ 10. 1111/ jar. 12613

Dammeyer, J., & Chapman, M. (2018). A national survey on violence 
and discrimination among people with disabilities. BMC Public 
Health, 18(1), 1–9. https:// doi. org/ 10. 1186/ s12889- 018- 5277-0

Dessen, M. A., & Torres, C. V. (2019). Family and socialization fac-
tors in Brazil: An overview. Online Readings in Psychology and 
Culture, 6(3), 2. https:// doi. org/ 10. 9707/ 2307- 0919. 1060

DiStefano, C., Zhu, M., & Mîndrilǎ, D. (2009). Understanding and 
using factor scores: Considerations for the applied researcher. 
Practical Assessment, Research and Evaluation, 14(20), 20. 
https:// schol arwor ks. umass. edu/ pare/ vol14/ iss1/ 20

Einfeld, S. L., & Tonge, B. J. (1995). The developmental behavior 
checklist: The development and validation of an instrument to 
assess behavioral and emotional disturbance in children and ado-
lescents with mental retardation. Journal of Autism and Develop-
mental Disorders, 25(2), 81–104. https:// doi. org/ 10. 1007/ BF021 
78498

Ford, B. Q., & Mauss, I. B. (2015). Culture and emotion regulation. 
Current Opinion in Psychology, 3, 1–5. https:// doi. org/ 10. 1016/j. 
copsyc. 2014. 12. 004

Friedlmeier, W., Çorapçi, F., & Benga, O. (2014). Early Emotional 
Development in Cultural Perspective. In L. A. Jensen (Ed.), The 
Oxford Handbook of Human Development and Culture (pp. 127–
148). England: Oxford University Press.

Gilbert, P. (2014). The origins and nature of compassion focused ther-
apy. British Journal of Clinical Psychology, 53(1), 6–41. https:// 
doi. org/ 10. 1111/ bjc. 12043

Gomes, P. T. M., Lima, L. H. L., Bueno, M. K. G., Araújo, L. A., 
& Souza, N. M. (2015). Autism in Brazil: A systematic review 
of family challenges and coping strategies. Jornal De Pediatria 
(versão Em Português), 91(2), 111–121. https:// doi. org/ 10. 1016/j. 
jpedp. 2015. 01. 005

Harris, P. A., Taylor, R., Thielke, R., Payne, J., Gonzalez, N., & Conde, 
J. G. (2009). Research electronic data capture (REDCap)-A 
metadata-driven methodology and workflow process for provid-
ing translational research informatics support. Journal of Bio-
medical Informatics, 42(2), 377–381. https:// doi. org/ 10. 1016/j. 
jbi. 2008. 08. 010

Harris, P. A., Taylor, R., Minor, B. L., Elliott, V., Fernandez, M., 
O’Neal, L., McLeod, L., Delacqua, G., Delacqua, F., Kirby, J., 
& Duda, S. N. (2019). The REDCap consortium: Building an 
international community of software platform partners. Journal 
of Biomedical Informatics., 95, 103208. https:// doi. org/ 10. 1016/j. 
jbi. 2019. 103208

Hu, L. T., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in 
covariance structure analysis: Conventional criteria versus new 
alternatives. Structural Equation Modeling, 6(1), 1–55. https:// 
doi. org/ 10. 1080/ 10705 51990 95401 18

Hull, L., Petrides, K. V., & Mandy, W. (2020). The Female autism phe-
notype and camouflaging: A narrative review. In Review Journal 
of Autism and Developmental Disorders., 7(4), 306–317. https:// 
doi. org/ 10. 1007/ s40489- 020- 00197-9

International Test Commission. (2017). The ITC Guidelines for Trans-
lating and Adapting Tests (Second edition). www. InTes tCom. org

Jorgensen, T. D., Pornprasertmanit, S., Schoemann, A. M., & Rosseel, 
Y. (2021). semTools: Useful tools for structural equation mod-
eling. https:// cran.r- proje ct. org/ packa ge= semTo ols

Kinnear, S. H., Link, B. G., Ballan, M. S., & Fischbach, R. L. (2016). 
Understanding the experience of stigma for parents of children 
with autism spectrum disorder and the role stigma plays in fami-
lies’ lives. Journal of Autism and Developmental Disorders, 46(3), 
942–953. https:// doi. org/ 10. 1007/ s10803- 015- 2637-9

Kline, R. B. (2016). Principles and Practice of Structural Equation 
Modeling (Fourth). New York: Guildford Press.

Lowe, K., & Felce, D. (1995). How do careers assess the severity of 
challenging behaviour? A total population study. Journal of Intel-
lectual Disability Research, 39(2), 117–127. https:// doi. org/ 10. 
1111/j. 1365- 2788. 1995. tb004 79.x

Lowe, K., Allen, D., Jones, E., Brophy, S., Moore, K., & James, W. 
(2007). Challenging behaviours: Prevalence and topographies. 
Journal of Intellectual Disability Research, 51(8), 625–636. 
https:// doi. org/ 10. 1111/j. 1365- 2788. 2006. 00948.x

Markus, H. R., & Kitayama, S. (1991). Culture and the Self: Impli-
cations for Cognition, Emotion, and Motivation. Psychological 
Review, 98(2), 224–253. http:// psycn et. apa. orgjo urnals/ rev/ 98/2/ 
224

Markus, H. R., & Kitayama, S. (2010). Cultures and selves: A cycle of 
mutual constitution. Perspectives on Psychological Science, 5(4), 
420–430. https:// doi. org/ 10. 1177/ 17456 91610 375557

Matsumoto, D., Yoo, S. H., Nakagawa, S., Alexandre, J., Altarriba, 
J., Anguas-Wong, A. M., Arriola, M., Bauer, L. M., Bond, M. 
H., Cabecinhas, R., Chae, J., Comunian, A. L., DeGere, D. N., & 
de Melo Garcia Bley, L., Fok, H. K., Friedlmeier, W., Garcia, F. 
M., Ghosh, A., Granskaya, J. V., … Yoo, S. H. (2008). Culture, 
emotion regulation, and adjustment. Journal of Personality and 
Social Psychology, 94(6), 925–937. https:// doi. org/ 10. 1037/ 0022- 
3514. 94.6. 925

Mazefsky, C. A., Yu, L., White, S. W., Siegel, M., & Pilkonis, P. A. 
(2018). The emotion dysregulation inventory: Psychometric prop-
erties and item response theory calibration in an autism spectrum 
disorder sample. Autism Research, 11(6), 928–941. https:// doi. 
org/ 10. 1002/ aur. 1947

Mograbi, D. C., Indelli, P., Lage, C. A., Tebyriça, V., Landeira-Fer-
nandez, J., & Rimes, K. A. (2018). Cross-cultural adaptation and 
validation of the Brazilian version of the beliefs about emotions 
scale. Trends in Psychiatry and Psychotherapy, 40(1), 21–28. 
https:// doi. org/ 10. 1590/ 2237- 6089- 2017- 0064

Montaque, I., Dallos, R., & McKenzie, B. (2018). “It feels like some-
thing difficult is coming back to haunt me”: An exploration of 
‘meltdowns’ associated with autistic spectrum disorder from a 
parental perspective. Clinical Child Psychology and Psychiatry, 
23(1), 125–139. https:// doi. org/ 10. 1177/ 13591 04517 730114

Myrbakk, E., & Tetzchner, S. V. (2008). The prevalence of behav-
ior problems among people with intellectual disability living in 
community settings? Journal of Mental Health Research in Intel-
lectual Disabilities, 1(3), 205–222. https:// doi. org/ 10. 1080/ 19315 
86080 21156 07

Paula, C. S., Cukier, S., Cunha, G. R., Irarrázaval, M., Montiel-Nava, 
C., Garcia, R., Rosoli, A., Valdez, D., Bordini, D., Shih, A., Gar-
rido, G., & Rattazzi, A. (2020). Challenges, priorities, barriers 
to care, and stigma in families of people with autism: Similari-
ties and differences among six Latin American countries. Autism, 
24(8), 2228–2242. https:// doi. org/ 10. 1177/ 13623 61320 940073

R Core Team. (2021). R: A Language and Environment for Statistical 
Computing. https:// www.r- proje ct. org/

Ramzan, N., & Amjad, N. (2017). Cross cultural variation in emotion: 
A systematic review. Annals of KEMU, 23(1), 77–90.

Rice, L. J., Woodcock, K. A., & Einfeld, S. L. (2018). The character-
istics of temper outbursts in Prader-Willi syndrome. American 
Journal of Medical Genetics, Part A, 176(11), 2292–2300. https:// 
doi. org/ 10. 1002/ ajmg.a. 40480

Rimes, K. A., & Chalder, T. (2010). The Beliefs about Emotions Scale: 
Validity, reliability and sensitivity to change. Journal of Psycho-
somatic Research, 68(3), 285–292. https:// doi. org/ 10. 1016/j. jpsyc 
hores. 2009. 09. 014

Rosseel, Y. (2012). lavaan: An R package for structural equation mod-
eling. Journal of Statistical Software., 48(1), 1–36.

https://doi.org/10.1111/jar.12613
https://doi.org/10.1186/s12889-018-5277-0
https://doi.org/10.9707/2307-0919.1060
https://scholarworks.umass.edu/pare/vol14/iss1/20
https://doi.org/10.1007/BF02178498
https://doi.org/10.1007/BF02178498
https://doi.org/10.1016/j.copsyc.2014.12.004
https://doi.org/10.1016/j.copsyc.2014.12.004
https://doi.org/10.1111/bjc.12043
https://doi.org/10.1111/bjc.12043
https://doi.org/10.1016/j.jpedp.2015.01.005
https://doi.org/10.1016/j.jpedp.2015.01.005
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1016/j.jbi.2019.103208
https://doi.org/10.1016/j.jbi.2019.103208
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1007/s40489-020-00197-9
https://doi.org/10.1007/s40489-020-00197-9
http://www.InTestCom.org
https://cran.r-project.org/package=semTools
https://doi.org/10.1007/s10803-015-2637-9
https://doi.org/10.1111/j.1365-2788.1995.tb00479.x
https://doi.org/10.1111/j.1365-2788.1995.tb00479.x
https://doi.org/10.1111/j.1365-2788.2006.00948.x
http://psycnet.apa.orgjournals/rev/98/2/224
http://psycnet.apa.orgjournals/rev/98/2/224
https://doi.org/10.1177/1745691610375557
https://doi.org/10.1037/0022-3514.94.6.925
https://doi.org/10.1037/0022-3514.94.6.925
https://doi.org/10.1002/aur.1947
https://doi.org/10.1002/aur.1947
https://doi.org/10.1590/2237-6089-2017-0064
https://doi.org/10.1177/1359104517730114
https://doi.org/10.1080/19315860802115607
https://doi.org/10.1080/19315860802115607
https://doi.org/10.1177/1362361320940073
https://www.r-project.org/
https://doi.org/10.1002/ajmg.a.40480
https://doi.org/10.1002/ajmg.a.40480
https://doi.org/10.1016/j.jpsychores.2009.09.014
https://doi.org/10.1016/j.jpsychores.2009.09.014


4242 Journal of Autism and Developmental Disorders (2023) 53:4229–4242

1 3

Ryan, S. (2010). “Meltdowns”, surveillance and managing emotions; 
going out with children with autism. Health and Place, 16(5), 
868–875. https:// doi. org/ 10. 1016/j. healt hplace. 2010. 04. 012

Schermelleh-Engel, K., Moosbrugger, H., & Müller, H. (2003). Evalu-
ating the fit of structural equation models: Tests of significance 
and descriptive goodness-of-fit measures. Methods of Psychologi-
cal Research Online, 8(May), 23–74.

Svetina, D., Rutkowski, L., & Rutkowski, D. (2020). Multiple-group 
invariance with categorical outcomes using updated guidelines: 
An illustration using mplus and the lavaan/semtools packages. 
Structural Equation Modeling, 27(1), 111–130. https:// doi. org/ 
10. 1080/ 10705 511. 2019. 16027 76

Tunnicliffe, P., & Oliver, C. (2011). Phenotype-environment interac-
tions in genetic syndromes associated with severe or profound 
intellectual disability. Research in Developmental Disabilities, 
32(2), 404–418. https:// doi. org/ 10. 1016/j. ridd. 2010. 12. 008

Tunnicliffe, P., Woodcock, K., Bull, L., Oliver, C., & Penhallow, J. 
(2014). Temper outbursts in Prader-Willi syndrome: Causes, 
behavioural and emotional sequence and responses by carers. 
Journal of Intellectual Disability Research, 58(2), 134–150. 
https:// doi. org/ 10. 1111/ jir. 12010

van de Schoot, R., Lugtig, P., & Hox, J. (2012). A checklist for testing 
measurement invariance. European Journal of Developmental 
Psychology, 9(4), 486–492. https:// doi. org/ 10. 1080/ 17405 629. 
2012. 686740

Van Doren, N., Zainal, N. H., & Newman, M. G. (2021). Cross-cultural 
and gender invariance of emotion regulation in the United States 
and India. Journal of Affective Disorders, 295, 1360–1370. https:// 
doi. org/ 10. 1016/j. jad. 2021. 04. 089

Van Roy, B., Groholt, B., Heyerdahl, S., & Clench-Aas, J. (2010). 
Understanding discrepancies in parent-child reporting of emo-
tional and behavioural problems: Effects of relational and socio-
demographic factors. BMC Psychiatry, 10(1), 1–12. https:// doi. 
org/ 10. 1186/ 1471- 244X- 10- 56

Wakschlag, L. S., Choi, S. W., Carter, A. S., Hullsiek, H., Burns, J., 
McCarthy, K., Leibenluft, E., & Briggs-Gowan, M. J. (2012). 
Defining the developmental parameters of temper loss in early 
childhood: Implications for developmental psychopathology. 
Journal of Child Psychology and Psychiatry and Allied Disci-
plines, 53(11), 1099–1108. https:// doi. org/ 10. 1111/j. 1469- 7610. 
2012. 02595.x

Wakschlag, L. S., Briggs-Gowan, M. J., Choi, S. W., Nichols, S. 
R., Kestler, J., Burns, J. L., Carter, A. S., & Henry, D. (2014). 
Advancing a multidimensional, developmental spectrum approach 
to preschool disruptive behavior. Journal of the American Acad-
emy of Child and Adolescent Psychiatry, 53(1), 82-96.e3. https:// 
doi. org/ 10. 1016/j. jaac. 2013. 10. 011

Ward, J. H. (1963). Hierarchical Grouping to Optimize an Objec-
tive Function. Journal of the American Statistical Association, 
58(301), 236–244. https:// doi. org/ 10. 1080/ 01621 459. 1963. 10500 
845

Weissheimer, G., de Mazza, V., & A., Santana, J. M., Ruthes, V. B. 
T. N. M., & Freitas, C. A. S. L. (2021). Information demands 
from families of children with Autism Spectrum Disorder. Revista 
Brasileira De Enfermagem, 74(5), e20200642. https:// doi. org/ 10. 
1590/ 0034- 7167- 2020- 0642

White, S. W., Mazefsky, C. A., Dichter, G. S., Chiu, P. H., Richey, J. A., 
& Ollendick, T. H. (2014). Social-cognitive, physiological, and 
neural mechanisms underlying emotion regulation impairments: 
Understanding anxiety in autism spectrum disorder. International 
Journal of Developmental Neuroscience, 39(1), 22–36.

Woodcock, K. A., & Blackwell, S. (2020). Psychological treatment 
strategies for challenging behaviours in neurodevelopmental dis-
orders: What lies beyond a purely behavioural approach? Current 
Opinion in Psychiatry, 33(2), 92–109. https:// doi. org/ 10. 1097/ 
YCO. 00000 00000 000571

Woodcock, K. A., Oliver, C., & Humphreys, G. W. (2011). The rela-
tionship between specific cognitive impairment and behaviour 
in Prader-Willi syndrome. Journal of Intellectual Disability 
Research, 55(2), 152–171. https:// doi. org/ 10. 1111/j. 1365- 2788. 
2010. 01368.x

Wu, H., & Estabrook, R. (2016). Identification of confirmatory fac-
tor analysis models of different levels of invariance for ordered 
categorical outcomes. Psychometrika, 81(4), 1014–1045. https:// 
doi. org/ 10. 1007/ s11336- 016- 9506-0

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1016/j.healthplace.2010.04.012
https://doi.org/10.1080/10705511.2019.1602776
https://doi.org/10.1080/10705511.2019.1602776
https://doi.org/10.1016/j.ridd.2010.12.008
https://doi.org/10.1111/jir.12010
https://doi.org/10.1080/17405629.2012.686740
https://doi.org/10.1080/17405629.2012.686740
https://doi.org/10.1016/j.jad.2021.04.089
https://doi.org/10.1016/j.jad.2021.04.089
https://doi.org/10.1186/1471-244X-10-56
https://doi.org/10.1186/1471-244X-10-56
https://doi.org/10.1111/j.1469-7610.2012.02595.x
https://doi.org/10.1111/j.1469-7610.2012.02595.x
https://doi.org/10.1016/j.jaac.2013.10.011
https://doi.org/10.1016/j.jaac.2013.10.011
https://doi.org/10.1080/01621459.1963.10500845
https://doi.org/10.1080/01621459.1963.10500845
https://doi.org/10.1590/0034-7167-2020-0642
https://doi.org/10.1590/0034-7167-2020-0642
https://doi.org/10.1097/YCO.0000000000000571
https://doi.org/10.1097/YCO.0000000000000571
https://doi.org/10.1111/j.1365-2788.2010.01368.x
https://doi.org/10.1111/j.1365-2788.2010.01368.x
https://doi.org/10.1007/s11336-016-9506-0
https://doi.org/10.1007/s11336-016-9506-0

	Cross-Cultural Comparison of the Contexts Associated with Emotional Outbursts
	Abstract
	Background
	The Aetiological Framework of Emotional Outbursts
	The Impact of Culture on Emotion Regulation and Emotional Outbursts

	Methods
	Participants
	Measures
	Procedure
	Statistical Analyses
	Confirmatory Factor Analysis
	Measurement Invariance Analysis
	Cluster Analysis of Brazilian Refined Factor Scores
	Cross-Cultural Comparison of Brazilian and English Clusters
	Cluster Analysis of Brazilian Non-Refined Factor Scores
	Cross-Cultural Comparison of Methods of Cluster Classification


	Results
	Validation of English Contextual Factors in the Brazilian Portuguese Emotional Outburst Questionnaire
	Measurement Invariance Across the English and Brazilian Portuguese Emotional Outburst Questionnaire
	Contextual Clusters of the Brazilian Responses
	Refined Factor Scores
	Non-Refined Factor Scores


	Discussion
	Cultural Differences in the Emotional Outburst Questionnaire
	The Development of a Culturally Sensitive Framework of Emotional Outbursts
	Limitations and Future Directions

	Conclusions
	Anchor 28
	References




