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Characterising the behaviours
In most severe and least severe
emotional outbursts in young
people

Benjamin Daniel Kitchen Shenton®*, Justin Cheuk Yin Chung®* & Kate Anne Woodcock 2>

Emotional outbursts are displays of intense, challenging behaviour and are prevalent in individuals
with neurodevelopmental disorders. Outbursts present a danger to individuals and their carers and

are cited as reasons for referral to mental health services. However, it is currently unclear how the
characteristics of outbursts may determine their severity. Carers (n=214) of individuals aged between
6 and 25 and experiencing outbursts at least once per month completed the Emotional Outburst
Questionnaire. Questionnaire items were used to compare behaviours observed in most severe

and least severe outbursts through quantitative and content analyses of open ended data. Signs of
physiological arousal and aggression were seen significantly more in most severe outbursts compared
to least severe outbursts. Least severe outbursts were seen more frequently, but most severe
outbursts were reported to have a longer duration, be at a higher intensity, and have a longer recovery
time. Additionally, associations were found between reduced eye contact and most severe outbursts,
as well as expression of suicidal ideation and most severe outbursts. Certain behaviours, notably forms
of aggression and physiological arousal, are associated with most severe outbursts. Findings of this
study may allow future work examining cross-disorder differences in outbursts to inform targeted
interventions aiming to reduce outburst severity and impact. Additionally, identification of such
outburst characteristics could aid in measurement of outburst severity, which would allow for more
reliable and valid studies on outburst interventions.

Emotional outbursts are intense explosions of challenging behaviours and are often associated with aggression,
crying and heightened emotions'~. There is no established definition for outbursts*. In the literature emotional
outbursts can be referred to as meltdowns, temper outbursts or tantrums>°. Outbursts are prevalent in indi-
viduals with neurodevelopmental disorders such as autism spectrum disorder (ASD), intellectual disability
and Prader-Willi syndrome (PWS)%7. Outbursts negatively impact upon the individual and their carers and
families; increases in symptom severity have been correlated with increased stress and depressive symptoms in
their parents and carers®. There is a physical danger to the individual and others around them from self-injurious
behaviours and aggressive behaviours towards others during outbursts®. A study investigating autistic individuals’
experiences of outbursts found that during an outburst they may feel psychologically and physicaly overwhelmed
due to feeling not in control of their actions, and may go on to feel further distress afterwards because of remorse
for aggressive actions’ . Despite the prevalence of emotional outbursts, and their impact on both the individual
and those around them, effective interventions targeting outbursts are lacking®*°.

Studies have characterised the individual behaviours that make up an outburst in individuals with different
diagnoses, such as ASD and PWS>!!. Though these studies look at one diagnosis in isolation, when compar-
ing across diagnoses it appears that the behaviours and characteristics that make up an emotional outburst are
broadly similar and outbursts can therefore be considered transdiagnostically°.

Although there is low between-group variability, our pilot work shows that there is within-individual vari-
ability that has not been accounted for by previous studies. Specifically, caregivers can differentiate between the
most severe and least severe outbursts displayed by the individual they care for. A small number of studies have
identified outburst component behaviours as being more or less demanding or severe!>!*. Behaviours consid-
ered to be more severe included self-injurious behaviours that resulted in harm to the individual or others, or
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behaviours that required physical intervention from more than one person. However, even if these different
behaviours ultimately contribute to differences in outburst severity, when studies only investigate behaviours seen
in the typical outburst or collate behaviours from all outbursts, as the above have done, variability of outburst
severity within the same individual cannot be identified or measured>'.

Identifying variability in severity of outbursts within the same individual is critical when one begins to think about
developing interventions for emotional outbursts and measuring their efficacy. Many intervention studies simply meas-
ure occurrence of emotional outbursts as a single numerical value!>'. But such measures are not sensitive to improve-
ments in outburst severity that may be mediated by the interventions, which can be an important intervention goal for
caregivers'’. Thus, lacking measures that accurately index changes in outburst severity, intervention development will
remain limited by inadequate outcome measures that cannot capture critical change®'®.

If an individual experiences behaviour normally associated with more severe outbursts in their least severe
outbursts, it might be a sign that their outburst profile is more severe overall, meaning they may require a dif-
ferent level of support. Additionally, since there can be variability in outburst severity within an individual,
they might require different levels or forms of intervention for different episodes of outbursts. Thus, knowing
the characteristics that typically distinguish outburst severity, and assessing an individual’s outburst behaviour
with reference to these, could help those supporting young people to select the most appropriate interventions
in a more personalised manner. Such an approach to ongoing assessment to inform intervention is in line with
current UK guidelines, which recommend that assessment of behaviours in this context should be flexible and
continued®. Additionally, personalised interventions could yield more benefits than a ‘one-size-fits-all’ approach.

In the present study, we apply the Emotional Outburst Questionnaire, which has been developed for meas-
uring the nature and context of outbursts in detail, and has been validated cross-culturally in terms of outburst
contexts'®?. Importantly, the questionnaire includes profiling the characteristics of most and least severe outburst
types in the same individual.

This study aims to characterise the most and least severe outbursts experienced by young people with neurode-
velopmental disorders, including identifying which behaviours are associated with most and least severe outbursts.

Methods
Participants
This paper forms part of a larger cross-sectional study investigating emotional outbursts in young people with neu-
rodevelopmental disorders'™. The current sample is a sub-sample of the wider study. The inclusion criteria for the wider
study were that participants must be caring for an individual who is aged between 6 and 25 and experiencing emotional
outbursts at least once a month. 268 participants were recruited from support groups in the UK, Ireland, Australia, and
North America. A distinction was not made in terms of the caregiver’s relationship with the young person, though most
participants were recruited through support groups for families of young people with neurodevelopmental disorders.
The original cohort of participants were asked if the outbursts of the individual they cared for varied. 214
participants answered yes and were included in the present study. The mean age of the individuals the partici-
pants cared for was 13.1 years (SD = 5.1, minimum = 6.1, maximum = 25.9). 131 were male, 82 were female, and
1 was non-binary. Appendix A in supplementary materials lists the diagnoses given by five participants or more.

Procedure

Ethical approval was obtained from the Science, Technology, Engineering and Mathematics Ethical Review Com-
mittee at the University of Birmingham. The approval number is ERN_18-1885. All methods were performed
in accordance with the relevant guidelines and regulations. Additionally, informed consent was obtained from
all participants and/or their legal guardian(s). Participants completed the Emotional Outburst Questionnaire
(EOQ), the Social Communication Questionnaire (SCQ) and a demographics questionnaire online.

The focus of this paper is on sections 1 and 2 of the EOQ which can be viewed in full in the supplementary materials.
The subsequent sections are the focus of different studies by the research team. The questions that form sections 1 and
2 are detailed in Table 1. In section 1 participants are asked to consider questions in relation to the individual’s most
severe outbursts, and in section 2 to consider the same set of questions in relation to least severe outbursts. Caregivers
are asked to consider the questions in relation to behaviours that have occurred over the previous one month.

Measures

The EOQ was developed for the wider study with consultation from focus groups and reference to the literature,
and went through several stages of development, in the absence of another ‘gold standard’ measure. The EOQ
is produced in full in the supplementary materials, and its development is described in detail elsewhere'®. The
SCQ is an autism screening tool, the results of which are not analysed in this study*

Question Overview Response Examples
Open question asking participants to .
1 describe what distinguishes the most/least quds or short phrases given that charac- Words such as ‘aggressive, ‘shouting, ‘hitting]
terise outbursts
severe outbursts
2.3 Participants asked to rate the frequency of | Three-point scale of never/rarely, some- Behaviours include different types of aggres-
22 different behaviours times, always/often sion, self-injurious behaviour, talking to self
Participants asked to rate duration, . . .
. ; . Seven- or eight-point scale depending on
24-26,28 frequency, recovery time, and intensity of .
the question
outbursts
27 How much eye contact is sought during Three-point scale of less than baseline,
outbursts baseline or more than baseline

Table 1. Overview of the questions that form sections 1 and 2.
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Statistical analyses
Statistical analyses comparing questions between least and most severe outbursts within the same individual
were undertaken in R 4.2.2. Bivariate analysis was performed using McNemar-Bowker test as data were paired
categorical data on a three-point scale?®. Cohen’s G effect sizes and corresponding confidence intervals were
produced for each question?'. Questions comparing frequency, intensity, duration and recovery were initially
assessed for normality using the Shapiro-Wilk test**. The data was found to be not normally distributed, and
Wilcoxon signed-rank testing was performed as the data was on a large scale and therefore was analysed as if it
were numerical data. Wilcoxon signed-rank testing compares two groups of non-parametric data”. To minimise
type 1 errors that could occur from multiple McNemar-Bowker tests, Bonferroni correction was performed?®.
The open question at the start of each section was analysed using content analysis?’. Four participants were excluded
from the content analysis as they did not complete both questions, leaving 210 responses. Categories were developed
with definitions and examples given for each category (Appendix B). Every word and phrase given in answer to the
question was assigned to at least one category. The first rater was author BS. A research assistant acted as the second
rater and carried out coding on a randomly selected 25% of the responses to determine inter-rater reliability. Cohen’s
Kappa was calculated for each category to account for agreement due to chance. Here, Kappa values below 0.60 indicates
inadequate agreement, 0.60-0.79 moderate agreement, and 0.80-1 strong agreement?®.

Results

Overall characteristics of emotional outbursts

Figure la-d show the difference in characteristics of most and least severe outbursts generally. Most severe out-
bursts were noted to be longer in duration, be of a higher intensity and require a longer recovery time than least
severe outbursts. However, it was reported that least severe outbursts occurred more frequently.

1(a) Outburst Intensity 1(b) Outburst Duration
N~ T o N 0 —_—
© - . 0 © 7 : ;
: o : |
£ "] ! § :
c ! T < .
1] ! - I
£ <4 0 ' a ‘
5 ) .
® - [¢] . o °
& _ - o _
T T I I
Most Severe Least Severe Most Severe Least Severe
Severity Severity
1(c) Outburst Frequency 1(d) Outburst Recovery Time
© T N~ —_— e
~ | © : 1
o : o :

Frequency
5
1

Recovery Time
4
1

i
|
|
1
<+ T ™ |
! I
! 1
! !
o - ] — o~ I
! 1 '
! | i
! | '
~ A i - - —— —

T T T T
Most Severe Least Severe Most Severe Least Severe

Severity Severity

Figure 1. (a-d) Differences in duration, intensity, frequency and recovery time of most and least severe
emotional outbursts. Duration is displayed on a scale of 1 (less than 5 min) and 7 (a day or more). Intensity is
displayed on a scale of 1 (‘not at all angry or upset’) to 7 (‘as angry or upset as I have ever seen thenr). Frequency
is displayed on a scale of 1 (never occurs) to 8 (occurs more than once per day). Recovery is displayed on a scale
of 1 (recovers in less than 5 min) to 7 (takes more than a day to recover). Full details on the scale are shown in
the EOQ, found in the supplementary materials.
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Open question on outburst behaviours

Results from the content analysis of the open question are shown in Tables 2 and 3, displaying all behaviours
for which interrater reliability was greater than 0.6 according to Cohen’s Kappa. Full results from the content
analysis can be seen in Appendix C.

Number of people reporting behaviour | Cohen’s Kappa for
Category in open-ended questions (%) interrater reliability
Verbal aggression 181 (62.4) 0.841
Aggression towards property 96 (72.1) 0.829
Unspecified physical aggression 135 (86.5) 0.653
Self-injurious behaviours 68 (79.2) 0.877
Suicidal ideation expression 9 (100) 0.884
Duration>20 min 51 (94.4) 0.918
Table 2. Associations with most severe outbursts.
Number of people reporting behaviour | Cohen’s Kappa for
Category in open-ended questions (%) interrater reliability
Duration <20 min 29 (78.4) 0.879
Behavioural indicative of emotion 109 (61.9) 0.747

Table 3. Associations with least severe outbursts.
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Figure 2. Association between individual behaviours and most severe outbursts. ***Indicates p <0.001,
**Indicates p <0.01, *Indicates p <0.05. Dotted line at 0.15 indicates boundary between small and medium effect
size, dotted line at 0.25 indicates boundary between medium and large effect size?!.
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Effect sizes of each behaviour
Figure 2 shows the results of the closed questions, displaying the association between a behaviour and most severe
outbursts. It is clear from the table that all forms of aggression are strongly associated with most severe outbursts.
Additionally, it was found that reduced eye contact was associated with most severe outbursts. No behaviours
were found to be more associated with least severe outbursts than most severe outbursts.

Triangle denotes significant effect and circle indicates non-significant effect.

Discussion

Summary of findings

This was the first study to explore intra-individual differences in outburst characteristics in young people who
experienced emotional outbursts at least once a month. The Emotional Outburst Questionnaire, a recently devel-
oped informant report measure, was used in this cross-sectional study of caregivers of individuals experiencing
emotional outbursts.

From content analysis of open ended descriptions provided by caregivers, aggressive and self-injurious behav-
iours were generally noted as distinguishing features of most severe outbursts, whilst signs of emotion and
complaining behaviours were common distinguishing features of least severe outbursts. Expression of suicidal
ideation was identified as a distinguishing factor for most severe outbursts of some young people.

From responses to closed questions that asked caregivers to rate specific behaviours that may or may not be
typical of the young person’s outbursts, all forms of aggression were significantly associated with most severe
outbursts. Moreover, some behaviours showed no significant difference when comparing most and least severe
outbursts, such as avoidance behaviours, defecation and urination, and ignoring behaviours. Additionally, a
decrease in eye contact compared to baseline was significantly associated with most severe outbursts.

It was found that most severe outbursts were reported as longer in duration, of a higher intensity and required
longer recovery times than least severe outbursts, but least severe outbursts were reported to be more frequent.

Analysis of the open and closed question responses demonstrated convergent findings, with increased aggres-
sion of all forms, alongside self-injurious behaviours being more common in most severe outbursts. The five
behaviours that showed no significant difference in frequency between most severe and least severe outbursts
also showed no difference in their comparable categories in the content analysis (avoidance, defaecation/urina-
tion, food-related behaviours, ignoring, and no reaction to things around them). The question relating to inap-
propriate sexual behaviours could not be analysed due to results being heavily skewed towards never/rarely/not
applicable, and no caregiver listed inappropriate sexual behaviours as a differentiator for either most severe or
least severe outbursts.

Additionally, most severe outbursts were rated as being longer in duration in the answers of both open and
closed questions and least severe outbursts found to be shorter in both sets of responses too.

The results of the present study support findings from previous literature characterising outbursts, with the
most frequent behaviours shown in studies on individuals with PWS and ASD such as crying and forms of verbal
aggression being noted frequently here (Fig. 2)'%.

Implications of findings

When considering behaviours associated with the most severe outbursts, comparisons can be drawn between
the findings of the present study and previous literature on challenging behaviours. Here, all forms of aggres-
sion, including self-injurious behaviours were associated significantly with more severe outbursts. Earlier stud-
ies have categorised challenging behaviour as more severe if the behaviour causes major injury, or if physical
intervention was required (e.g.'?). The severity of an outburst therefore seems to be linked to the demands that
constituent behaviours place on others. Whilst this is understandable given the informant report nature of the
present work, it has important potential implications for future studies, such as using the behaviours found to be
strongly associated with most severe outbursts to produce a short-form screening questionnaire. It has been noted
previously that outbursts are often wrongly considered to be acute or resolving episodes, despite the evidence
base showing they are chronic*. A short screening tool that could be used across a period of time to measure
outbursts would therefore be useful. The ability to screen outbursts over time could prove useful when assess-
ing high intensity but low frequeny outburst profiles, that otherwise would require lengthy evaluation periods
during a trial. Moreover, profiling an individual’s outbursts could help to target interventions at specific types of
outbursts or outburst behaviour, rather than for all outbursts they experience, and could help measure response
to these interventions. Additionally, the present paper goes some way to answering the call from previous work
to better define and characterise emotional outbursts*.

Aggressive behaviours appear to be a clear target for interventions, as various aggressive behaviours were
strongly associated with most severe outbursts. Interventions for such behaviours exist, such as anger manage-
ment strategies, though evidence of their effectiveness is inconclusive®.

Additionally, it was found that eye contact was generally at baseline in least severe outbursts, and generally
less than baseline in most severe outbursts. This is consistent with previously reported differentiations of outburst
intensity*'. Gaze aversion in general appears to be enhanced in individuals with some neurodevelopmental dis-
orders, including autism and fragile X syndrome®*® so this finding must be evaluated in the context of a sample
comprised of many young people with neurodevelopmental disorders. However, contextually, gaze aversion has
been associated with managing an increased cognitive load on the individual at the time, pointing towards the
particularly cognitively demanding nature of most severe outbursts®. In line with this, caregivers have reported
that individuals experiencing outbursts can lose their usual capacities during the outburst®™. This finding is also
relevant to the measurement of outbursts because eye contact is easy to record objectively*, and so observation
of this could contribute a less biased measurement of emotional outbursts for future intervention studies.
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A further important finding of the present study was the presence of expressions of suicidal thoughts as a
differentiator of most severe compared to least severe outbursts. Though this category only had nine responses
endorsing it, all nine mentioned it in relation to most severe outbursts, highlighting the extent to which outbursts
can impact wellbeing. Furthermore, expression of suicidal ideation was not included as part of the main ques-
tionnaire in the present study and is not generally included in questionnaires in previous work®'". Individuals
diagnosed with ASD show increased presentation of suicidal ideations and compared to the general population
are significantly more likely to die by suicide®®*”. There is a lack of literature explaining why this is the case, but
the link between the expression of suicidal ideation and factors related to most severe emotional outbursts could
be a point of focus for future research®. It is important to highlight that talking about suicide is not necessarily the
same as having suicidal ideations, a limitation that is also present in studies on suicidal thoughts in individuals
with an ASD diagnosis, but this does not detract from the importance of further study on this topic®.

The results of this study found that several behaviours are common across both most and least severe out-
bursts, such as displays of emotion and signs of verbal aggression. This could imply that most severe outbursts
include least severe outbursts, and the behaviours that are common indicate building up of negative emotion.
Outbursts have been described by those who experience them as emotional triggers, such as being ignored,
misunderstood or being in environments that do not cater to their needs, that build up into displays of behaviour
that feel uncontrollable such as aggression or self-injurious behaviour*»4!.

Limitations
Though this study has a relatively large sample size, some diagnoses were represented by a small number of indi-
viduals, so the generalisability of the results is restricted. Although some studies suggest outburst characteristics
are similar across diagnoses, these studies generally have not included some of the least prevalent disorders in
this study>®!1.

Additionally, as with many studies on emotional outbursts, this study utilises caregiver reporting which may
be subject to a number of biases. There are pragmatic difficulties as well as a different set of biases associated
with self-report of emotional outbursts. But both caregiver and self-report are clearly important. Future research
seeking more information on outbursts from the perspective of individuals showing them is much needed. In
addition, more males were recruited than females to this study. This is an important limitation, as it has been
found that males with intellectual disability show a higher prevalence of aggressive behaviours*?. It is therefore
possible that the imbalance between male and female participants could lead to the overstatement of aggressive
behaviours in the present study.

Moreover, participants who stated that there was no variability in the severity of outbursts in the individual
they cared for were excluded from this study, as they did not have responses for both sections 1 and 2 of the
EOQ. From the original sample size of 268, 54 responders reported no variability in outburst severity. Here,
there is a subset of participants that cannot be accounted for by the present findings but where possible should
be accounted for in future work.

Conclusion

In summary, the present study has shown using quantitative analyisis that there are behaviours that distinguish
between most severe and least severe outbursts, including all forms of aggression, self-injury and arousal, all of
which are associated with most severe outbursts. Eye contact was the only behaviour positively associated with
least severe outbursts. Most severe outbursts were rated as being more intense, longer in duration, and requiring
a longer recovery period, whilst least severe outbursts were found to be more frequent.

Data availability
The datasets generated and/or analysed during the current study are available in the Categorising Emotional
Outbursts in Young People repository, https://osf.io/n8hgy/?view_only=e996af67c7d542e694d0664858381875.

Received: 6 June 2023; Accepted: 23 January 2024
Published online: 05 February 2024

References

1. Green, J. A., Whitney, P. G. & Potegal, M. Screaming, yelling, whining, and crying: Categorical and intensity differences in vocal
expressions of anger and sadness in children’s tantrums. Emotion 11(5), 1124-1133. https://doi.org/10.1037/a0024173 (2011).

2. Lowe, K. et al. Challenging behaviours: Prevalence and topographies. J. Intellect. Disabil. Res. 51(8), 625-636. https://doi.org/10.
1111/§.1365-2788.2006.00948.x (2007).

3. Montaque, I, Dallos, R. & McKenzie, B. Tt feels like something difficult is coming back to haunt me’: An exploration of ‘meltdowns’
associated with autistic spectrum disorder from a parental perspective. Clin. Child Psychol. Psychiatry 23(1), 125-139. https://doi.
0rg/10.1177/1359104517730114 (2018).

4. Carlson, G. A. et al. Narrative review: Impairing emotional outbursts: What they are and what we should do about them. J. Am.
Acad. Child Adolesc. Psychiatry https://doi.org/10.1016/j.jaac.2022.03.014 (2022).

5. Beauchamp-Chatel, A., Courchesne, V., d'Arc, B. F. & Mottron, L. Are tantrums in autism distinct from those of other childhood
conditions? A comparative prevalence and naturalistic study. Res. Autism Spectr. Disord. 62, 66-74. https://doi.org/10.1016/j.rasd.
2019.03.003 (2019).

6. Cressey, H., Oliver, C., Crawford, H. & Waite, J. Temper outbursts in Lowe syndrome: Characteristics, sequence, environmental
context and comparison to Prader-Willi syndrome. J. Appl. Res. Intellect. Disabil. 32(5), 1216-1227. https://doi.org/10.1111/jar.
12613 (2019).

7. Tremblay, R. E. The development of aggressive behaviour during childhood: What have we learned in the past century?. Int. J.
Behav. Dev. 24(2), 129-141. https://doi.org/10.1080/016502500383232 (2000).

8. Benson, P. R. & Karlof, K. L. Anger, stress proliferation, and depressed mood among parents of children with ASD: A longitudinal
replication. J. Autism Dev. Disord. 39(2), 350-362. https://doi.org/10.1007/s10803-008-0632-0 (2009).

Scientific Reports |

(2024) 14:2957 | https://doi.org/10.1038/s41598-024-52732-x nature portfolio


https://osf.io/n8hgy/?view_only=e996af67c7d542e694d0664858381875
https://doi.org/10.1037/a0024173
https://doi.org/10.1111/j.1365-2788.2006.00948.x
https://doi.org/10.1111/j.1365-2788.2006.00948.x
https://doi.org/10.1177/1359104517730114
https://doi.org/10.1177/1359104517730114
https://doi.org/10.1016/j.jaac.2022.03.014
https://doi.org/10.1016/j.rasd.2019.03.003
https://doi.org/10.1016/j.rasd.2019.03.003
https://doi.org/10.1111/jar.12613
https://doi.org/10.1111/jar.12613
https://doi.org/10.1080/016502500383232
https://doi.org/10.1007/s10803-008-0632-0

www.nature.com/scientificreports/

9. Acker, L., Knight, M. & Knott, E. ‘Are they just gonna reject me?” Male adolescents with autism making sense of anxiety: An inter-
pretative phenomenological analysis. Res. Autism Spectr. Disord. 56, 9-20. https://doi.org/10.1016/j.rasd.2018.07.005 (2018).

10. Chung, J. C. Y., Mevorach, C. & Woodcock, K. A. Establishing the transdiagnostic contextual pathways of emotional outbursts.
Sci. Rep. 12(1), 7414. https://doi.org/10.1038/s41598-022-11474-4 (2022).

11. Rice, L. J., Woodcock, K. & Einfeld, S. L. The characteristics of temper outbursts in Prader-Willi syndrome. Am. J. Med. Genet.
Part A 176(11), 2292-2300. https://doi.org/10.1002/ajmg.a.40480 (2018).

12. Holden, B. & Gitlesen, J. P. A total population study of challenging behaviour in the county of Hedmark, Norway: Prevalence, and
risk markers. Res. Dev. Disabil. 27(4), 456-465. https://doi.org/10.1016/.ridd.2005.06.001 (2006).

13. Qureshi, H. & Alborz, A. Epidemiology of challenging behaviour. Ment. Handicap Res. 5(2), 130-145. https://doi.org/10.1111/j.
1468-3148.1992.tb00041.x (1992).

14. Tunnicliffe, P, Woodcock, K., Bull, L., Oliver, C. & Penhallow, J. Temper outbursts in Prader-Willi syndrome: Causes, behavioural
and emotional sequence and responses by carers. J. Intellect. Disabil. Res. 58(2), 134-150. https://doi.org/10.1111/jir.12010 (2014).

15. Manning, K. E. et al. Transcutaneous vagus nerve stimulation (t-VNS): A novel effective treatment for temper outbursts in adults
with Prader-Willi syndrome indicated by results from a non-blind study. PLoS One 14(12), 0223750 (2019).

16. Einfeld, S. L. et al. A double-blind randomized controlled trial of oxytocin nasal spray in Prader Willi syndrome. Am. J. Med. Genet.
Part A 164(9), 2232-2239. https://doi.org/10.1002/ajmg.a.36653 (2014).

17. Chung, J. C. Y. & Woodcock, K. A. ‘It’s like shaking a bottle of pop’: Perspectives of caregivers on the etiology of emotional outbursts
in children and young people (2023).

18. Berry-Kravis, E. M. et al. Drug development for neurodevelopmental disorders: Lessons learned from fragile X syndrome. Nat.
Rev. Drug Discov. 17(4), 280-299. https://doi.org/10.1038/nrd.2017.221 (2018).

19. National Institute for Health and Care Excellence, Challenging behaviour and learning disabilities: prevention and interventions
for people with learning disabilities whose behaviour challenges NICE guideline, 2015. [Online]. Available: https://www.nice.org.
uk/guidance/ngl1/resources/challenging-behaviour-and-learning-disabilities-prevention-and-interventions-for-people-with-learn
ing-disabilities-whose-behaviour-challenges-1837266392005.

20. Chung,]. C.Y. et al. Cross-cultural comparison of the contexts associated with emotional outbursts. J. Autism Dev. Disord. https://
doi.org/10.1007/s10803-022-05708-7 (2022).

21. Cohen, J. Statistical power analysis for the behavioral sciences 2nd edn. (Routledge, 1988).

22. Rutter, M., Bailey, A. & Lord, C. SCQ. Soc. Commun. Quest. Torrance CA West. Psychol. Serv. (2003).

23. Krampe, A. & Kuhnt, S. Bowker’s test for symmetry and modifications within the algebraic framework. Comput. Stat. Data Anal.
51(9), 4124-4142 (2007).

24. Shapiro, S. S. & Wilk, M. B. An analysis of variance test for normality (complete samples). Biometrika 52(3-4), 591-611. https://
doi.org/10.1093/biomet/52.3-4.591 (1965).

25. P. Dalgaard, One- and two-sample tests BT—Introductory statistics with R. In (eds Dalgaard, P.) 95-107 (Springer, 2008).

26. Abdi, H. Bonferroni and Sidék corrections for multiple comparisons. Encycl. Meas. Stat. 3, 103-107 (2007).

27. Bengtsson, M. How to plan and perform a qualitative study using content analysis. NursingPlus Open 2, 8-14. https://doi.org/10.
1016/j.npls.2016.01.001 (2016).

28. McHugh, M. L. Interrater reliability: The kappa statistic. Biochem. Medica 22(3), 276-282 (2012).

29. Beauchamp-Chatel, A., Courchesne, V., dArc, B. F. & Mottron, L. Are tantrums in autism distinct from those of other childhood
conditions? A comparative prevalence and naturalistic study. Res. Autism Spectr. Disord. 62, 66-74. https://doi.org/10.1016/j.rasd.
2019.03.003 (2019).

30. Hamelin, J., Travis, R. & Sturmey, P. Anger management and intellectual disabilities: A systematic review. . Ment. Health Res.
Intellect. Disabil. 6(1), 60-70. https://doi.org/10.1080/19315864.2011.637661 (2013).

31. Eisbach, S.S. et al. Characteristics of TEMPER TANTRUMS in preschoolers with disruptive behavior in a clinical setting. J. Psy-
chosoc. Nurs. Ment. Health Serv. 52(5), 32-40. https://doi.org/10.3928/02793695-20140110-02 (2014).

32. Dalton, K. M., Holsen, L., Abbeduto, L. & Davidson, R. J. Brain function and gaze fixation during facial-emotion processing in
fragile X and autism. Autism Res. 1(4), 231-239. https://doi.org/10.1002/aur.32 (2008).

33. Kliemann, D., Dziobek, I., Hatri, A., Steimke, R. & Heekeren, H. R. Atypical reflexive gaze patterns on emotional faces in autism
spectrum disorders. J. Neurosci. 30(37), 12281-12287. https://doi.org/10.1523/JNEUROSCI.0688-10.2010 (2010).

34. Doherty-Sneddon, G. & Phelps, F. G. Gaze aversion: A response to cognitive or social difficulty?. Mem. Cognit. 33(4), 727-733.
https://doi.org/10.3758/BF03195338 (2005).

35. Phung, J., Penner, M., Pirlot, C. & Welch, C. What i wish you knew: Insights on burnout, inertia, meltdown, and shutdown from
autistic youth. Front. Psychol. https://doi.org/10.3389/fpsyg.2021.741421 (2021).

36. Hedley, D. & Uljarevi¢, M. Systematic review of suicide in autism spectrum disorder: Current trends and implications. Curr. Dev.
Disord. Reports 5(1), 65-76 (2018).

37. Zahid, S. & Upthegrove, R. Suicidality in autistic spectrum disorders. Crisis 38(4), 237-246. https://doi.org/10.1027/0227-5910/
2000458 (2017).

38. Cassidy, S. A. et al. Measurement properties of the suicidal behaviour questionnaire-revised in autistic adults. . Autism Dev. Disord.
50(10), 3477-3488. https://doi.org/10.1007/s10803-020-04431-5 (2020).

39. Horowitz, L. M. et al. Talking about death or suicide: Prevalence and clinical correlates in youth with autism spectrum disorder
in the psychiatric inpatient setting. J. Autism Dev. Disord. 48(11), 3702-3710. https://doi.org/10.1007/s10803-017-3180-7 (2018).

40. Platt, M. An Exploration of Pathways to Emotional Outbursts and Violence in Autistic Adults (University of Birmingham, 2022).

41. Chung, J. C.Y. Understanding the Aetiology of Emotional Outbursts in Children and Young People (University of Birmingham, 2022).

42. McClintock, K., Hall, S. & Oliver, C. Risk markers associated with challenging behaviours in people with intellectual disabilities:
A meta-analytic study. J. Intellect. Disabil. Res. 47(6), 405-416. https://doi.org/10.1046/j.1365-2788.2003.00517.x (2003).

Acknowledgements

We would like to thank Karin Madericova, Aston University, for their help on the present study. Karin was the
second coder for the content analysis, allowing calculation of inter-rater reliability.

Author contributions
J.C. and K.W. designed the study and gathered the data. B.S. and J.C. analysed the data. B.S. wrote the main
manuscript text and prepared the figures. All authors reviewed the manuscript.

Competing interests
The authors declare no competing interests.

Scientific Reports |

(2024) 14:2957 | https://doi.org/10.1038/s41598-024-52732-x nature portfolio


https://doi.org/10.1016/j.rasd.2018.07.005
https://doi.org/10.1038/s41598-022-11474-4
https://doi.org/10.1002/ajmg.a.40480
https://doi.org/10.1016/j.ridd.2005.06.001
https://doi.org/10.1111/j.1468-3148.1992.tb00041.x
https://doi.org/10.1111/j.1468-3148.1992.tb00041.x
https://doi.org/10.1111/jir.12010
https://doi.org/10.1002/ajmg.a.36653
https://doi.org/10.1038/nrd.2017.221
https://www.nice.org.uk/guidance/ng11/resources/challenging-behaviour-and-learning-disabilities-prevention-and-interventions-for-people-with-learning-disabilities-whose-behaviour-challenges-1837266392005
https://www.nice.org.uk/guidance/ng11/resources/challenging-behaviour-and-learning-disabilities-prevention-and-interventions-for-people-with-learning-disabilities-whose-behaviour-challenges-1837266392005
https://www.nice.org.uk/guidance/ng11/resources/challenging-behaviour-and-learning-disabilities-prevention-and-interventions-for-people-with-learning-disabilities-whose-behaviour-challenges-1837266392005
https://doi.org/10.1007/s10803-022-05708-7
https://doi.org/10.1007/s10803-022-05708-7
https://doi.org/10.1093/biomet/52.3-4.591
https://doi.org/10.1093/biomet/52.3-4.591
https://doi.org/10.1016/j.npls.2016.01.001
https://doi.org/10.1016/j.npls.2016.01.001
https://doi.org/10.1016/j.rasd.2019.03.003
https://doi.org/10.1016/j.rasd.2019.03.003
https://doi.org/10.1080/19315864.2011.637661
https://doi.org/10.3928/02793695-20140110-02
https://doi.org/10.1002/aur.32
https://doi.org/10.1523/JNEUROSCI.0688-10.2010
https://doi.org/10.3758/BF03195338
https://doi.org/10.3389/fpsyg.2021.741421
https://doi.org/10.1027/0227-5910/a000458
https://doi.org/10.1027/0227-5910/a000458
https://doi.org/10.1007/s10803-020-04431-5
https://doi.org/10.1007/s10803-017-3180-7
https://doi.org/10.1046/j.1365-2788.2003.00517.x

www.nature.com/scientificreports/

Additional information
Supplementary Information The online version contains supplementary material available at https://doi.org/
10.1038/541598-024-52732-x.

Correspondence and requests for materials should be addressed to B.D.K.S. or K.A.W.
Reprints and permissions information is available at www.nature.com/reprints.

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

Open Access This article is licensed under a Creative Commons Attribution 4.0 International

License, which permits use, sharing, adaptation, 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://creativecommons.org/licenses/by/4.0/.

© The Author(s) 2024

Scientific Reports |

(2024) 14:2957 | https://doi.org/10.1038/s41598-024-52732-x nature portfolio


https://doi.org/10.1038/s41598-024-52732-x
https://doi.org/10.1038/s41598-024-52732-x
www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	Characterising the behaviours in most severe and least severe emotional outbursts in young people
	Methods
	Participants
	Procedure
	Measures
	Statistical analyses

	Results
	Overall characteristics of emotional outbursts
	Open question on outburst behaviours
	Effect sizes of each behaviour

	Discussion
	Summary of findings
	Implications of findings
	Limitations

	Conclusion
	References
	Acknowledgements


