ReAttach Therapy International Foundation, Kerkplein 2,6367 ER Voerendaal, The Netherlands
Joumal for ReAttach Therapy and Developmental Diversities. 2020 Jan 22; 2(2):70-81.
https://doi.org/10.26407/2019jrtdd 1.22

€eISSN: 2589-7799

Neuropsychological Researh

Predictors of Aggressive Behaviour in Children with Autism Spectrum Disorder

MirjanaV. PORPEVIC', Nenad P. GLUMBIC', Received: 26-October-2019
Branislav B. BROJCIN', Milena P. JOJIC* Revised: 20-November-2019

Accepted: 25-Novemeber-2019
University of Belgrade — Faculty of Special Education and Online first: 26- Novemeber-2019

Rehabilitation, Belgrade, Serbia
?School , Dusan Dugali¢, Belgrade, Serbia
Original Article

Abstract
Introduction: Aggressive behaviour is not the main symptom of autism spectrum disorders, and if it occurs in this
population, it is a consequence of some other factors.
Obijectives: With regard to that, the aim of this paper is to determine to what extent certain aspects of executive functions,
severity of autism, sleep habits, and parenting actions contribute to the manifestation of different forms of aggressive
behaviour in children with an autism spectrum disorder.
Methods: The sample included 40 children with autism spectrum disorders, 5-7 years of age (M=6.18, SD= 55). The
following instruments were used in the assessment: The Children’s Scale of Hostility and Aggression — Reactive/Proactive,
Gilliam Autism Rating Scale — Third Edition, The Children's Sleep Habits Questionnaire and Behavior Rating Inventory of
Executive Function.
Results: The obtained results showed that sleep problems were the most significant predictor of verbal, physical and covert
aggression. From the domain of behavioural aspects of executive functions, only task monitor was a significant predictor of
bullying, and inhibit and shift were significant predictors of hotility. From the field of autistic disorders, significant predictors
of aggressive behaviour were emotional responses (as predictors of bullying, covert aggression and hostility), and
maladaptive speech (as a predictor of verbal aggression, covert aggression and hostility). Punitive discipline was a significant
factor only in explaining verbal aggression.
Conclusion: Practical implications of this research indicate that, in treating aggressive behaviour in children with ASD,
more attention should be paid to sleep habits, practising task monitor, inhibit and shift skills, and avoiding rigorous punitive
Mmeasures.
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1. Introduction

There are many definitions of aggression, however,
most authors agree that it is a form of behaviour
with the am to inflict injury, harm or
unpleasantness on others (Anderson & Bushman,
2002; De Almeida et al., 2015; Miczek et al.,
2007). According to contemporary understanding,
there are two main types of aggression: proactive
aggression, where the motive is to achieve an
objective with aggressive behaviour, and reactive,
1.e. provoked, aggression, which occurs in response
to aggressive behaviour of others or similar
disturbing circumstances (Eagly & Steffen, 1986).
In further division into subtypes, some authors
distinguish  between verbal and physical
aggression, bullying, covert aggression, and
hostility (Farmer & Aman, 2009). Verbal
aggression is most frequently manifested in
shouting, swearing, threatening, teasing, while
physical aggression is manifested in physical
assault on another person (Zuzul, 1989). Bullying
is repetitive aggressive behaviour characterised by
attacks on others who typically have difficulties in
defending themselves because they are at a
disadvantage compared to the bully (Smith, 2016).
Indirect aggressive behaviour is covert aggression,
which is often manifested as manipulative
behaviour with adverse effects on another person
(Zizak & Jedud, 2005), while hostility is defined as
an impulsive, unplanned, emotional reaction to a
perceived threat (Ahsan, 2015).

Most research studies on aggressive behaviour in
people with autism spectrum disorders (hereafter
ASD) focus on examining the functions of such
behaviour (Farmeret al., 2015). The results of
studies which examined the incidence of
aggressive forms of behaviour indicate a somewnhat
higher incidence of these problematic pattems of
behaviour in the population of people with ASD
compared to people with intellectual disabilities
and other types of atypical development (Hattier,
Matson, Belva, & Horovitz, 2011). However, the
authors emphasize that in the population with
ASD, as well as in the general population, high
levels of aggression are not expected, but that
increased aggression occurs as a conseguence of
some other factors, and not ASD directly (Farmer
& Aman, 2009). In accordance with this, Farmeret
al. (2015) point out that there is insufficient research

to examine both risk and protective factors
associated with different types of aggressive
behaviour in the population of people with ASD.
The severity of ASD symptoms is inconsistently
related to the manifestation of aggressive
behaviour. With regard to that, Matson & Rivet
(2008) point to the existence of such relation, while
other authors have not found significant
correlations between these two constructs (Kanne
& Mazurek, 2011; Visser, Berger, Prins, Van
Schrojenstein  Lantman-De  Valk, & Teunisse,
2014).

Sleep difficulties are one of the most common
problems in people with ASD (Cortesi, Giannotti,
Ivanenko, & Johnson, 2010). The most frequent
sleep difficulties in children with ASD include
getting them to sleep, insomnia, night awakenings,
nightmares and daytime drowsiness (Krakowiak,
Goodlin-Jones, Hertz-Picciotto, Croen, & Hansen,
2012). Research results indicate that sleep
problems are significant risk factors of aggressive
behaviour in children with ASD (Adams, Matson,
& Jang, 2014; Chenetal., 2017).

The findings of some studies indicate that parenting
behaviour and actions may also be related to the
manifestation of aggressive behaviour in children
with ASD. Research by Dieleman et al. (2017)
shows that when children with ASD manifest
externalizing behavioural problems, a lower level
of closeness between parents and children is
registered, and also, in these situations, parents
report lower levels of parental competence. When
children with ASD manifest aggressive behaviour,
or behaviour which breaks the rules, parents feel as
if they have no control over their child’s behaviour
and see that as a reflection of their own
incompetence.Certain studies show that deficit in
executive functions contributes to the presence of
repetitive behaviours in children with ASD (Boyd,
McBee, Holtzclaw, Baranek, & Bodfish, 2009),
and that problems with shifting difficulties
influence the manifestation of aggression (Visser et
al., 2014).

2. Aim od the Article

The aim of this research is to determine to what
extent certain aspects of executive functions, ASD
severity, sleep habits and parenting actions
contribute to the manifestation of verbal, covert,
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and physical aggression, as well as bullying and
hostility in children with ASD.

3. Materials and Methods

3.1. Sample

The inclusion criteria were: existence of ASD and
the child’s age from five to seven years. Any
children who did not meet diagnostic criteria for
autistic disorder or for age were excluded.

The sample included 40 children with ASD, out of
whom 37 were boys (92.5%) and three were girls

(7.5%). The participants were 5-7 years of age
(M=6.18, SD= .55). ASD was diagnosed by a
child psychiatrist in all participants in the sample.
The children did not use pharmacological therapy
and had no other comorbid diagnoses.

For the purpose of this research, the severity of
autism was assessed in all participants by GARS-3
(Gilliam, 2014). Descriptive data is shown in Table
1

Tablel
Results of GARS-3 scale
Scalerange Min Max M SD

Restricted/Repetitive behaviours 0 -39 8 39 21.40 8.37
Social interaction 0-39 0 39 2440 12.35
Social communication 0-27 0 27 22.65 7.10
Emotional responses 0-24 0 24 15.80 6.86
Cognitive style 0-21 0 21 6.78 6.62
Maladaptive speech 0-21 6 21 1536 4.51

The presence of ASD can be confirmed in all
participants on the basis of the calculated Autism
index (Table 2). Most participants had severe

Table2
Autism index (descriptive data)

(60%) or moderate (35%) ASD symptoms. Only
two participants (5%) can be classified as having
mild ASD symptoms.

Min Max M SD
Autism index 60 133 102.42 16-88
Categories/classification N %
<54 Uncertain / /

Mild 2 50
5510 autism (level 1)

Moderate 14 35.0
71-100 autism (level 2)

Severe 24 60.0
=101 autism (level 3)
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The research also included 40 parents; 29 mothers
(72.5%) and 11 fathers (27.5%). The parents were
28-45 years of age (M = 36.63, SD = 4.62). More
than half of parents have higher education (60%),
while 16 parents have secondary education (40%).
Data were also collected from educators, 26-59
years of age (M = 36.70, SD = 7.92), with 2-39
years of work experience (M = 10.07, SD = 8.58).

3.2. Instruments

The Children's Scale of Hostility and Aggression —
Reactive/Proactive (C-SHARP, Farmer & Aman,
2009) was used to assess aggression. The
instrument assesses five dimensions of aggression:
verbal aggression, bullying, covert aggression,
hostility and physical aggression. The instrument
consists of 48 items accompanied by a four-point
scale (from O — absence of such behaviour, to 3 —
frequent). The instrument showed good
psychometric characteristics in a validation study,
Cronbach’s alpha coefficients ranged from .74 for
Physical aggression to .92 for Verbal aggression
(Farmer & Aman, 2009). In our study, Cronbach’s
alpha ranged from .81 for Covert aggression to .90
for the Bullying subscale.

Gilliam Autism Rating Scale — Third Edition
(GARS-3, Gilliam, 2014) was used to assess the
severity of ASD symptoms. The instrument
consists of 57 items accompanied by a four-point
scale which assesses the extent to which a child
manifests the described behaviour (from 0 — does
not manifest such behaviour, to 3 — fully manifests
such behaviour). This instrument includes six
subscales: Restricted/Repetitive behaviours, Social
interaction, Social communication, Emotional
responses, Cognitive style and Maladaptive speech.
Raw scores are converted to scaled scores
according to the instrument manual, and then the
Autism index is calculated on the basis of scaled
scores. In previous studies, this instrument showed
high reliability with Cronbach’s alpha above .90
(Gilliam, 2014), which was also confirmed in our
research, where Cronbach’s alpha ranged from .86
t0.96.

Behaviour Rating Inventory of Executive Function
(BRIEF, Gioia et al., 2000) was used to assess
executive functions. The instrument consists of 86
items grouped into eight dimensions: Inhibit, Shift,
Emotional control, Initiate, Working memory,
Plan/organize, Task monitor and Organization of

materials. Inhibit, Shift, and Emotional control are
used in calculating Behaviour Regulation Index
(BRI), while other dimensions are used in
calculating Metacognition index (MI). Global
Executive Composite (GEC) can be calculated on
the basis of these two indexes. The scale showed
high reliability in a validation study, Cronbach’s
alpha was above .80 for all dimensions (Gioria et
al., 2000). In our research, Cronbach’s alpha was
above .80 for most subscales (from .82 for
Working memory, to .85 for Emotional control),
except for Initiate and Organization of materials,
where the reliability coefficient was .76.

The Children's Sleep Habits Questionnaire
(CSHQ, Owens, Spirito, & McGuinn, 2000) was
used to assess sleep habits. The questionnaire
consists of 22 items accompanied with a seven-
point scale (from 1 — never, to 7 — always) on
which parents assess the extent to which a child
manifests certain sleep related behaviours (grinding
teeth, night awakening, etc.). These items are used
to calculate a general score, which is the extent to
which a sleep related problem is manifested, in a
way that a higher score indicates greater difficulties.
Apart from that, the questionnaire includes general
questions about usual bedtime, typical waking
time, average daily naps time, and average daily
sleeping time. In our research, this instrument
showed a satisfactory level of internal consistency
(0=.76).

The Parenting Behaviours and Dimensions
Questionnaire (PBDQ), Reid et al., 2015) was used
to assess parenting style. The questionnaire consists
of 36 items grouped into six dimensions:
Emotional warmth, Punitive discipline, Anxious
intrusiveness, Autonomy  support, Permissive
discipline and Democratic discipline. All items are
accompanied by a six-point scale on which parents
assess their behaviour towards their child (from 1 —
never, to 6 — always). In a validation study,
satisfactory  reliability was obtained for all
questionnaire  dimensions  (Cronbach’s  alpha
ranged from .70 for Permissive discipline to .83 for
Emotional warmth), except for Anxious
intrusiveness, where Cronbach’s alpha was .66
(Reid et al., 2015). In our research, the instrument
showed high reliability — Cronbach’s alpha ranged
from .79 for Permissive discipline to .96 for
Democratic discipline.
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In addition to the mentioned instruments, basic
sociodemographic data (gender, age, diagnosis)
were also collected for each child.

3.3. Procedure

Prior to completing the questionnaires, parents and
educators received an explanation as to the purpose
of the research and asked to sign a written consent
to participate in the research. Educators completed
the following instruments: C-SHARP and BRIEF.
Parents provided data for CSHQ and PBDQ.
Information for GARS-3 was obtained by
analysing data gathered from parents and
educators.

34. Ethical considerations

Standard ethical procedures were followed
throughout the study. Consent was sought and
received from the special educators and from each

Table3

participating child’s parents. Special educators and
parents were given a clear explanation of the
purpose of the study, and informed that their data
would be treated in confidence and that they would
remain anonymous.

3.5. Data processing

For the purpose of this research, descriptive
statistics (arithmetic mean, standard deviation, and
interval values — minimum and maximum),
correlation  analysis  (Pearson  correlation
coefficient) and multiple linear regression were
used in data processing. Data were entered and
processed in SPSS for Windows, version 21.

4. Results
Table 3 shows descriptive indicators of the used
instruments.

Descriptive indicators of C-SHARP, BRIEF, CSHQ and PBDQ

Scalerange  Min Max M SD
C-SHARP
Verbal aggression 0-36 0 15 170 3.36
Bullying 0-36 0 27 9.65 785
Covert aggression 0-30 0 17 540 5.19
Hostility 0-27 0 25 9.02 6.64
Physical aggression 0-24 0 20 455 471
BRIEF
Inhibit 10-30 10 28 2.77 467
Shift 8-24 8 24 16.55 385
Emotional control 10-30 10 30 2242 492
Initiate 8-24 8 24 17.67 367
Working memory 10-30 10 30 22.87 4.66
Plan/organize 12-36 12 36 2710 5.36
Organization of materials 6-18 6 17 1177 287
Task monitor 8-24 8 24 17.70 4.29
74 https://jrtdd.com
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CSHQ

Sleep habits—total score
PBDQ

Emotional warmth
Punitive discipline
Anxious intrusiveness
Autonomy support
Permissive discipline

Democratic discipline

22—-1%4

6—-36
5-30
742
6—-36
742

5-30

35 102 64.02 13.90
26 36 3257 294
7 28 14.80 4.88
14 42 28.95 7.27
1 36 2840 6.19
7 38 2510 714
7 30 22.25 7.07

In order to determine statistically significant
bivariate correlation between the assessed variables
— aggression, parenting behaviours, sleep habits,
behaviour executive function and autism severity,

parametric Pearson correlation coefficients were
calculated. The values obtained ranged from weak
to moderate (Table 4).

Table4

Relation between the assessed variables

C-SHARP Verbal Bullying Covert Hostility Physical
BRIEF

Inhibit 189 A29%* .088 372* .3p4**
Shift A12 349* .098 A85** 317*
Emotional control 230 551** 167 AB52%* A79%*
Initiate 203 A56™* 118 .296 A45%*
Working memory 261 A22%* 127 332%* .389**
Plan/organize 130 353* 082 279 302
Organization of materials 289 578** 247 428** B37**
Task monitor 178 535** 139 .384* .389*
GARS-3

Restricted/Repetitive behaviours 219 442> 030 201 327*
Social interaction -070 -078 -220 027 014
Social communication -.186 .098 -278 -033 024
Emotional responses 256 568** 333* 596** B502**
Cognitive style .289 .086 241 207 .036
Maladaptive speech AL7+* 144 387* A52%* 199
Autism index 094 .356* -022 272 242
CSHQ
Sleep habits—total score 635** 395* 551** .394* 521*%*
PBDQ

Emotional warmth -120 -.284 -252 -281 -155
Punitive discipline A00* 307 308 228 .382*
AnXxious intrusiveness 153 236 225 095 323*
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Autonomy support -270
Permissive discipline 201
Democratic discipline -050

-230 -159 -144 -.308
151 106 115 245
-192 -.057 023 -011

**p<0,01, *p<0,05

Then, five regression models were tested, with
aggression variables treated as criteria. In each of
the five models, variables which were in previously

Table5
Regression analysis for the Verbal aggression criterion

conducted analyses singled out as significant
correlates, were included as criteria.

Predictors B p

R R? F p ,

799 608 2116 000 Maladaptive speech 417 .000
Sleep habits — total score 598 .000
Punitive discipline 211 050

The Regression model shown in Table 5 indicates
that Maladaptive speech, Sleep habits — total score,
and Punitive discipline, as predictors, can explain
about 61% of Verbal aggression variance. Sleep

Table6
Regression analysis for the Bullying criterion

habits stand out as the best predictor. The following
table shows regression model for the Bullying
criterion (Table 6).

Predictors B p
207 _Fézls 276 oo Innibit 005 99
Shift -472 067
Emotional control 319 320
Initiate 095 /53
Working memory -.249 439
Plan/organize -316 293
Organization of materials 045 851
Task monitor 750 022
Restricted/Repetitive behaviours 077 606
Emotional responses 482 018
Sleep habits —total score 194 174

Table 6 shows that behavioural aspects of
executive  functions, Restricted/Repetitive
behaviours, Emotional responses and Sleep habits

— total score, can explain about 51% of Bullying
variance. Even though the included criteria can
explain much of the variance, only Task monitor (3
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= .75, p < .05) from the domain of behavioural
aspects of executive functions, and Emotional
responses (= 482, p <.05) from the domain of

Table7

Regression analysis for the Covert aggression criterion

autistic disorders, stand out as significant predictors.
Table 7 shows regression model for the Covert
aggression criterion.

Predictors p p

R R? F p :

796 488 1341 000 Emotional responses 247 041
Maladaptive speech 361 004
Sleep habits — total score 556 .000

According to data presented in Table 7, regression
model was obtained in which Emotional responses,
Maladaptive speech and Sleep habits — total score
can predict about 49% of Covert aggression. All
three predictors significantly contributed to

Table8
Regression analysis for the Hostility criterion

explaining the criteria, with sleep habit difficulties
being the strongest predictor (B = .556, p <.01) of
Covert aggression. The Regression model for the
Hostility criterion is shown in Table 8.

Predictors B p
75 .Féz)s 1089 00 Inhibit o4 020
Shift 405 047
Emotional control .038 865
Working memory -.769 002
Organization of materials 004 981
Task monitor -164 498
Emotional responses 451 005
Maladaptive speech 402 .000
Sleep habits —total score 453 .000

Table 8 shows that the included predictors can
explain about 69% of the Hostility variance. The
strongest predictors were Sleep habits — total score
(B = 453, p < .01), and autistic disorders —
Maladaptive speech (B = 402, p < .01) and
Emotional responses (f = .451, p <.01). Inhibit (3
=.645, p <.05) and Shift ( = 405, p < .05) also
had a significant impact. Negative contribution of
the Working memory predictor (B=-.769, p < .01),
contrary to positive correlation of the predictor with

the criterion, is a statistical artifact resulting from
multicollinearity of the predictors. Table 9 shows
regression model for the Physical aggression
criterion.

As shown in Table 9, the predictors included in the
model can explain about 41% of the Physical
aggression criterion. Sleep habits — total score (f =
451, p < .01) were the only significant predictor,
while partial contributions of other predictors from
the model were not significant.
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Table9

Regression analysis for the Physical aggression criterion
Predictors B P

R 2213 P Inhibit 076 845
Shift -060 833
Emotional control 189 539
Initiate 213 418
Working memory 004 989
Organization of materials 352 161
Task monitor -126 711
Restricted/Repetitive behaviours -095 566
Emotional responses 306 168
Sleep habits—total score 451 004
Punitive discipline 005 975
Anxious intrusiveness .099 540

5. Discussion

This research was conducted with the aim to
determine the most significant predictors of
different subtypes of aggressive behaviour in
children with ASD.

The obtained results showed that sleep problems
were the most significant predictor of verbal,
physical, and covert aggression, while they were
the second most significant predictor of hostility
(after inhibit).

Similar findings on the importance of sleep
problems for the manifestation of physical
aggression in people with ASD are found in
Mazurek, Kanne, & Wodka (2013), who, when
attempting to explain this relation, state that it is
possible that sleep problems may underlie physical
aggression, but that the relations between these two
concepts have not been explored enough, and that
future studies should determine the mechanisms of
their interactions. These authors state that when
planning treatment to mitigate aggressive
behaviour, the possibility of influencing sleep
problems should be considered. In the research
conducted by Chen et al. (2017), the results indicate
that sleep problems are a significant risk factor for

the occurrence of aggressive behaviour in both
typically developing children and children with
ASD. The authors believe that sleep problems may
have a negative effect on prefrontal cortex, which
leads to a decrease in emotional intelligence and
difficulties in inhibitory control. Furthermore, they
point to the relation between sleep problems and
serotonin, which plays an important role in causing
and modulating aggressive behaviour.

From the domain of behavioural aspects of
executive functions, only task monitor was a
significant predictor of bullying, and inhibit and
shift were significant predictors of hostility, while
other variables were not significant predictors. In
studies on typically developing children, inhibit is
defined as a significant predictor of aggressive
behaviour of different form and function (Utendale,
Hubert, Saint-Pierre, & Hastings, 2011), indicating
that poor inhibitory control contributes to
aggressive response to frustration or in situations
when children want to achieve their goal (Poland,
Monks, & Tsermentseli, 2016). Shift is a cognitive
ability to change and apply different strategies in
new circumstances (Miller, Ragozzino, Cook,
Sweeney, & Mosconi, 2015). Since people with
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ASD resist changes, we assume that unplanned
and unpredictable circumstances and events can be
stressful and threatening for them, and thus cause
an aggressive reaction.

From the domain of autistic disorders, only
emotional  responses  (for  bullying, covert
aggression, and hostility) and maladaptive speech
(for verbal aggression, covert aggression and
hostility) were significant predictors of certain
aggression aspects. Emotional responses indicate
children’s reactions in situations when certain
changes occur, or when a child is expected to solve
tasks which are too difficult, when unexpected
sounds are heard, or when a child is forbidden to do
some activities. Since these reactions are
manifested as rage attacks, frustration and anxiety,
i.e. the assessed variables in some way overlap, it is
not uncommon that there is a relation between
emotional responses and different types of
aggression. Regressive contribution of maladaptive
speech in predicting hostility, verbal aggression,
and covert aggression indicates that inappropriate
use of speech (e.g. repeating abusive words they
have heard somewhere before, presence of
abnormal speech in pitch, intensity, etc.) can be
interpreted by the environment as a form of
aggression. In their research study, Matson & Rivet
(2007) found that more severe basic symptoms of
ASD were related to greater inclination towards
provocative behaviour and point out that the
symptoms related to communication disorders
underlie aggressive and disruptive behaviour.

The results of our research show that parenting
behaviour can contribute to only one aspect of
aggression, i.e. verbal aggression, through the
aspect of punitive discipline. This finding may
indicate that parents may provoke aggression in the
verbal domain through inadequate parenting
actions, which is consistent with previous findings
that aggression may occur in response to
aggressive behaviour of others or similar disturbing
circumstances (Eagly & Steffen, 1986).

5.1. Limitations

The results obtained in this study should be
interpreted with caution, given the relatively small
research sample. The presented results refer to boys
with ASD, since the research sample was
predominantly male. Future research should
include more female participants, which would
allow comparative analysis for children of both

genders. Also, it would be significant for future
research to include additional variables, extend the
age range of the sample, and conduct longitudinal
monitoring.

6. Conclusion

Despite its limitations, this research provides a new
insight into possible predictors of different subtypes
of aggressive behaviour. Practical implications of
this research indicate that, in treating aggressive
behaviour in children with ASD, more attention
should be paid to sleep habits, practicing inhibit and
shift skills, and avoiding rigorous punitive
measures. Also, predictor knowledge should be
used in conjunction with functional behaviour
analysis to mitigate or eliminate inappropriate
behaviours.
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