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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).
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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-Chatel 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)
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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

@ Springer

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 o 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 a. 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 (ASRMR)
that are less than 0.010 and 0.030, respectively, in addition
to ACFI< —0.010 and ARMSEA <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 x=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 x? tests of association and ANOVA.
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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 k=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.
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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 [x? (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 [X2 (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 [X2 (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 a 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 [y? (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 [x2 (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 (ACFI=0.003;
ARMSEA =0.002; ASRMR =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,
®>=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.
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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

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 [X2 (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 [X2 (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 [X2 (1)=28.83, p=0.009, Cramer’s

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

Factor Cluster mean (SD) Welch’s F o? 95% CI Post-hoc summary*
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**+ 0530 [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*** 0403 [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

SS sensory sensitivity; PS perceived safety; PU perceived unsafety, p and confidence intervals adjusted with Bonferroni correction, ***p <0.001

*Pairwise Games-Howell tests adjusted with Tukey’s method
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Table2 Demographics _Of each Variable? Cluster Statistic Effect size? 95% CI
of the three clusters derived
from Brazilian refined factor SS PS PU
scores
N 139 94 94
Age
Mean 10.9 10.5 10.4 F(2,324)=0.64 0.00 [0.00, 1.00]
SD 35 4.02 3.68
Gender (%) X2 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 X2 2)=3.79 0.11 [0.03, 0.23]
DS 12.9 13.8 21.3 x2(2)=3.27 0.10 [0.03, 0.23]
ID 5.8 13.8 8.5 x? (2)=4.54 0.12 [0.03, 0.23]
Medication (%)
Yes 453 10.6 36.2 x? (2)=31.36%%* 0.31 [0.23, 0.40]
Access to support (%)
Yes 11.5 27.7 12.8 X2 (2)=11.95%* 0.19 [0.08, 0.31]

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

“Experiernce of early traumatic or adverse events could not be reliably compared across clusters due to low

endorsement rate

@2 for ANOVA and Cramer’s V for x2 tests

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 [#(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
[£(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 [#(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 [#(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
[#(138)=-3.88, p=0.003, Cohen’s d=— 0.628, 95% CI
(= 1.07, — 0.18), adjusted with Bonferroni correction]
and States scores [#(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.
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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, ®?=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

0.9 li["
-
06 % % ns
.

0.

IR

Sensory CognitiveDemand ThreatToSelf ~ CrossSettings Safety States
Factor
Cluster (n) O Sensory Sensitivity (136) [ Perceived Safety (128) [ Perceived Unsafety (63)

Factor score

w

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

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 k= 0.24,
95% CI11[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

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

Factor Cluster Mean (SD) Welch’s F ©? 95% CI Post-hoc summary #
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)=1224""" 0426 [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)=5355""  0.766 [0.655,0.841] 1>2,3

SS sensory sensitivity; PS perceived safety; PU perceived unsafety, p and confidence intervals adjusted with Bonferroni correction, ***p <0.001

*Pairwise Games-Howell tests adjusted with Tukey’s method

@ Springer



4238

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

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-Chatel 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
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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
etal., 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.
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