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1 | BACKGROUND

Abstract

Background: Aggressive behaviour is prevalent in people with intellectual disabilities.
To understand the aetiology, it is important to recognize factors associated with the
behaviour.

Method: A systematic review was conducted and included studies published be-
tween January 2002 and April 2017 on the association of behavioural, psychiatric and
psychosocial factors with aggressive behaviour in adults with intellectual disabilities.
Results: Thirty-eight studies were included that presented associations with 11 be-
havioural, psychiatric and psychosocial factors. Conflicting evidence was found on
the association of these factors with aggressive behaviour.

Conclusions: The aetiology of aggressive behaviour is specific for a certain person in
a certain context and may be multifactorial. Additional research is required to identify
contributing factors, to understand causal relationships and to increase knowledge on

possible interaction effects of different factors.

KEYWORDS
aggression, intellectual disability, psychiatric disorders, psychiatric symptoms, psychosocial
factors, self-injurious behaviour

their quality of life (Crocker et al., 2014; Embregts et al., 2009;

Lundgvist, 2013). Furthermore, it often places a heavy burden on

Aggressive behaviour is common in people with intellectual disabili-
ties (Cooper et al., 2009; Embregts et al., 2009). It is the main reason
for referral to mental health services and placement in institutions
(Crocker et al.,, 2006; Tenneij et al., 2009; Tsiouris et al., 2011).
Aggressive behaviour can have serious negative consequences
for people with intellectual disability, since it can impair their per-

sonal development and social relationships, which likely decreases

relatives and caregivers, which in turn can negatively impact the care
for people with intellectual disability (Hartley & MaclLean, 2007,
Lundqvist, 2013).

Aggressive behaviour can manifest as different topographies, in-
cluding physically aggressive behaviour, verbally aggressive behaviour,
destructive behaviour, sexually aggressive behaviour and self-injuri-

ous behaviour (Crocker et al., 2006; Sorgi et al., 1991). It is important
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to note that aggressive behaviour is not a disorder. It should be seen as
behaviour that often serves a function for the person displaying this
behaviour, although it is often not immediately clear what the cause or
function of the behaviour is. To select the most effective treatment, it
is imperative to understand the aetiology of the aggressive behaviour
for a specific individual. This can be achieved by performing a func-
tional assessment (Ali et al., 2014; Antonacci et al., 2008; Embregts
et al., 2009; Kerr et al., 2013; Lloyd & Kennedy, 2014). A functional
assessment may be descriptive or experimental in nature, but the
focus of the assessment is on understanding the behaviour and all
factors that may contribute to the emergence or continuation of that
behaviour (Ali et al., 2014; Hanley et al., 2003; LaVigna & Willis, 2012;
Lloyd & Kennedy, 2014). The results of this assessment may guide the
treatment process and inform future preventive measures.

A range of factors has been suggested as contributing to the
emergence or continuation of aggressive behaviour, including biolog-
ical, psychological, social, developmental and environmental factors
(Ali et al., 2014; Embregts et al., 2009). A better understanding of the
factors that are commonly associated with aggressive behaviour in
people with intellectual disability may support the functional assess-
ment process. This review focuses on three groups of factors that
have been suggested to be associated with aggressive behaviour:
behavioural factors, psychiatric factors and psychosocial factors
(Cooper et al., 2009; Emerson et al., 2001). These factors are all pos-
sible targets of interventions that may help to reduce or eliminate the
aggressive behaviour. This review therefore aims to provide an over-
view of the association of behavioural, psychiatric and psychosocial
factors with aggressive behaviour in adults with intellectual disability.

2 | METHOD

2.1 | Search strategy

This review was part of a larger research project to develop Dutch
multidisciplinary guidelines concerning challenging behaviour
in adults with intellectual disability. Seven databases (Embase,
Medline, Web of Science, PsycINFO, Cochrane Central, CINAHL and
Google Scholar [first 200 hits]) were searched for articles published
between 2002 and April 2017. A wide variety of the following search
terms was used: intellectual disability, challenging behaviour and dif-
ferent terms for behavioural, psychiatric and psychosocial factors
(the detailed search strategies were developed in collaboration with
a medical information specialist and can be found in Appendix 1).
Search results were entered into Endnote X9 software (Clarivate
Analytics) and duplicates were removed.

2.2 | Study selection
Publications were included when the following criteria were met:

e The publication concerns people with mild to profound intellec-

tual disability;
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e The publication concerns either:

e Methods for describing challenging behaviour or the per-
son with intellectual disability that are not assessed by the
Dutch commission of quality assessment of testing methods
(COTAN); or

e Non-somatic factors related to the presence of challenging
behaviour;

e The publication concerns adults (218 years) or results are pre-
sented separately for adults;
e The publication is written in Dutch, English or German.

Publications were excluded when the following criteria were

met:

e The study sample consists entirely of people with a specific
syndrome;

e The publication exclusively concerns an association between age,
sex or degree of intellectual disability and challenging behaviour;

e The publication exclusively concerns biological factors related to
the presence of challenging behaviour;

e The publication is a validity study aimed at validation within a
non-Dutch context;

e The publication is an abstract, editorial, book, dissertation, com-

mentary or non-systematic review.

Title and abstract of the first 100 references were screened
independently by two reviewers. A sufficient level of agreement
was reached (91% agreement; Cohen's x = .52). Disagreements
were discussed and the remaining publications were screened by
a single reviewer. When in doubt, a second reviewer screened the
article and disagreements were discussed until consensus was
reached. All potentially relevant articles were obtained as full text
and the first 20 articles were screened by two reviewers. A suf-
ficient level of agreement was reached (90% agreement; Cohen's

k =.76), and the remaining articles were screened by one reviewer.

2.21 | Additional step

Only those publications included as part of the guideline development
process that concerned factors related to aggressive behaviours were
included in the current review. Subsequently, the reference lists of these
articles were screened, with the purpose of identifying additional publi-

cations meeting the inclusion criteria for this systematic review.

2.3 | Datasynthesis and analysis
Data were extracted by two researchers. General characteristics of
the study, study population, methodology, information on aggres-
sive behaviour, information on behavioural, psychiatric and psycho-
social factors and associations were extracted.

The outcome most fully adjusted for confounders was extracted.

Where possible, odds ratios were reported or calculated. Otherwise,
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TABLE 2 Associations with physically aggressive behaviour

Factor

Behavioural factors
Aggressive behaviour

Verbally aggressive behaviour

Destructive behaviour

Sexually aggressive behaviour

Self-injurious behaviour

Aggressive behaviour in general

Criminal behaviour

Psychiatric disorders and symptoms
Psychiatric disorders
Substance use disorders (F10-F19)

Schizophrenia and delusional
disorders (F20-F29)

Mood disorders (F30-F39)

Neurotic, stress-related and
somatoform disorders (F40-F48)

Personality disorders (F60-F69)

Disorders of psychological
development (F80-F89)

Behavioural and emotional disorders
with onset in childhood/
adolescence (F90-F98)

Any psychiatric diagnosis

Number of psychiatric diagnoses

Severity of psychiatric diagnoses
Psychiatric symptoms

Symptoms of mood disorders
(F30-F39)

Aspecific psychiatric symptoms
Psychosocial factors

Adaptive skills

Anger

Positive association

Crocker et al., (2006), Drieschner
et al. (2013)

Crocker et al. (2006), Drieschner
et al., (2013), Ngttestad and
Linaker (2002)

Crocker et al. (2006), Drieschner
et al. (2013)

Crocker et al. (2006), Drieschner
et al. (2013), Ngttestad and
Linaker (2002)

Bernstein et al. (2015)
Crocker et al. (2006)

Tsiouris et al. (2011)

Tsiouris et al. (2011 )

Tsiouris et al. (2011 )

Tsiouris et al. (2011 )

Tsiouris et al. (2011 )

Drieschner et al. (2013), Lindsay et al.

(2013)

Tyrer et al. (2006)*

Novaco and Taylor (2004 )

Negative
No association association
Bernstein et al. (2015)
Lunsky et al. (2012) Drieschner
et al. (2013)
Drieschner et al. (2013), Lunsky
et al. (2012) Sappok et al.
(2014)
Drieschner et al. (2013), Sappok
et al. (2014)
Drieschner et al. (2013), Sappok
et al. (2014), Tsiouris et al.
(2011)
Drieschner et al. (2013), Sappok
et al. (2014), Tsiouris et al.
(2011)
Alexander et al. (2010),
Drieschner et al. (2013),
Sappok et al. (2014)
Drieschner et al. (2013), Lunsky
et al. (2012), Sappok et al.
(2014), Tyrer et al. (2006)
Totsika et al. (2008)
Crocker et al. (2014 )
Crocker et al. (2014 )
Bernstein et al. (2015 ), Ross and
Oliver (2002)
Tyrer et al. (2006)°
Hartley and
MacLean
(2007 )

Novaco and Taylor (2004 )

(Continues)
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TABLE 2 (Continued)
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Negative
Factor Positive association No association association
Life events Lunsky et al. (2012), Phillips and
Rose (2010)
Living situation
Group home Crocker et al. (2006)
Independent Crocker et al. (2006) Lunsky et al.
(2012)
Institution Tyrer et al. (2006)°
With family Tyrer et al. (2006)° Crocker et al. (2006), Lunsky
et al. (2012)
Other Crocker et al. (2006), Tyrer et al. (2006)¢
Personality type Novaco and Taylor (2004 ) Novaco and Taylor (2004 )

Social skills

Positive social skills

Note: High-quality studies are displayed in bold.
#Frustration, mood swings.

Sappok et al. (2014 )

bUnhappiness/upset/crying, withdrawal, anxiousness/phobias/irrational fears, feeling things always set against them, lethargy.

‘Compared to independent living.

correlation or regression coefficients were presented. Where rele-
vant, in order to correctly interpret results, the direction of associa-
tion(s) was reversed.

Study type was noted as “informant report” if data were col-
lected through questionnaires completed by or interviews held with
informants, as “self-report” if data were collected through question-
naires completed by or interviews held with people with intellectual
disability themselves and as “retrospective case review” if data were
collected from case files.

Data were extracted separately for five topographies of ag-
gressive behaviour following the categories of the modified overt
aggression scale (MOAS+) (Crocker et al., 2006; Sorgi et al., 1991);
physically aggressive behaviour (behaviour that causes bodily harm
to other people), verbally aggressive behaviour (shouting, swearing
or making verbal insults), sexually aggressive behaviour (making sex-
ually inappropriate statements, exposing oneself to others, inappro-
priately touching oneself or others, or engaging in coercive sexual
activities), destructive behaviour (aggressive behaviour aimed at ob-
jects, or the destruction of property) or self-injurious behaviour (be-
haviour that causes bodily harm to oneself). Aggressive behaviour
that was not specified or specified as a combination of different
topographies, was reported in the category “aggression in general.”

Behavioural factors include all reported topographies of aggres-
sive behaviour and criminal behaviour.

Psychiatric factors were categorized as “psychiatric disorders”
if the diagnosis was based on criteria outlined by the diagnostic
and statistical manual (DSM) or international classification of dis-
eases (ICD). Subcategories were created based on the ICD-10 cat-
egorization. If a study reported an association with any psychiatric
disorder, without specifying the disorder, it was classified as such.

If the method of diagnosing was not specified, or when screening

instruments or questionnaires were used, the results were catego-
rized as “psychiatric symptoms.” When possible—for instance when
screening instruments for a specific disorder were used—these were
categorized according to the corresponding ICD-10 categories of the
respective disorders. Symptoms that were not specific to a single
diagnostic category were classified as “aspecific psychiatric symp-
toms.” If a study reported associations with a total scale measuring
symptoms of mental health problems, these were classified as “total
psychiatric symptoms.”

Psychosocial factors can be described as “psychological or social
variables, as well as factors pertaining to the interaction of the individ-
ual and the social environment” (Hall, 2018). These include life events,
living situations, factors pertaining to social interactions and personal
skills.

Considering the high heterogeneity of methodological ap-
proaches, populations, definitions, outcome measures and assess-
ment methodologies, an overview of all associations will be provided
in tables and results will be presented narratively.

2.4 | Quality assessment

The methodological quality of the included studies was assessed
using the “NIH quality assessment tool for observational cohort and
cross-sectional studies” (National Institutes of Health, 2014). After
discussion of the criteria, quality assessment was performed by a
single reviewer. In case of uncertainties, the second reviewer was
consulted. The NIH quality assessment tool does not have a prede-
fined cut off-score for high or low quality. Therefore, a number of
criteria have been set by the researchers. To be judged as a high-

quality study, publications had to score positively on at least seven
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TABLE 3 Associations with verbally aggressive behaviour

Factor

Behavioural factors
Aggressive behaviour

Physically aggressive behaviour

Destructive behaviour

Sexually aggressive behaviour

Self-injurious behaviour

Criminal behaviour

Psychiatric disorders and symptoms
Psychiatric disorders
Substance use disorders (F10-F19)

Schizophrenia and delusional disorders
(F20-F29)

Mood disorders (F30-F39)

Neurotic, stress-related and somatoform
disorders (F40-F48)

Personality disorders (F60-F69)

Disorders of psychological development
(F8O-F89)

Behavioural and emotional disorders with
onset in childhood/adolescence (F90-F98)

Number of psychiatric diagnoses
Severity of psychiatric diagnoses
Psychiatric symptoms
Symptoms of mood disorders (F30-F39)
Psychosocial factors
Living situation
Group home
Independent
With family
Other
Social skills

Positive social skills

Note: High-quality studies are displayed in bold.

of the 14 criteria. Furthermore, they had to score positively on three 3 |

Positive association

Crocker et al. (2006), Drieschner
et al. (2013)

Crocker et al. (2006), Drieschner
et al. (2013)

Crocker et al. (2006), Drieschner
et al. (2013)

Crocker et al. (2006), Drieschner
et al. (2013)

Crocker et al. (2006)

Tsiouris et al. (2011)

Tsiouris et al. (2011 )

Tsiouris et al. (2011)

Sappok et al. (2014 ), Tsiouris et al.
(2011)

Drieschner et al. (2013)

Crocker et al. (2014 )
Crocker et al. (2014 )

Crocker et al. (2006)

Sappok et al. (2014 )

important criteria: (a) sample size justification or power calculation,

(b) clearly defined, reliable and valid dependent and (c) independ-

31 |

ent variables. Tables 1-7 show the methodology quality of studies;

high-quality studies are depicted in bold, low-quality studies are not

in bold.

Negative

No association association

Drieschner
et al. (2013)

Drieschner et al. (2013)

Drieschner et al. (2013),
Sappok et al. (2014)

Drieschner et al. (2013),
Sappok et al. (2014)

Drieschner et al. (2013),
Sappok et al. (2014),
Tsiouris et al. (2011)

Alexander et al. (2010),
Drieschner et al. (2013)

Drieschner et al. (2013),
Tsiouris et al. (2011)

Lindsay et al. (2013)

Ross and Oliver (2002)

Crocker et al. (2006)
Crocker et al. (2006)
Crocker et al. (2006)

RESULTS

Search and inclusion results

After removing duplicates, 4,662 publications were initially screened

based on title and abstract and 588 publications were included for
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TABLE 4 Associations with destructive behaviour

Factor

Behavioural factors
Aggressive behaviour

Physically aggressive behaviour

Verbally aggressive behaviour

Destructive behaviour

Sexually aggressive behaviour

Self-injurious behaviour

Criminal behaviour

Psychiatric disorders and symptoms
Psychiatric disorders

Substance use disorders (F10-F19)

Schizophrenia and delusional
disorders (F20-F29)

Mood disorders (F30-F39)

Neurotic, stress-related and
somatoform disorders
(F40-F48)

Personality disorders (F60-F69)

Disorders of psychological
development (F8B0-F89)

Behavioural and emotional
disorders with onset in
childhood/adolescence
(F90-F98)

Number of psychiatric diagnoses

Severity of psychiatric diagnoses

Psychiatric symptoms

Symptoms of organic mental
disorders (FOO-FO09)

Symptoms of schizophrenia and
delusional disorders (F20-F29)

Symptoms of mood disorders
(F30-F39)

Symptoms of neurotic, stress-
related and somatoform
disorders (F40-F48)

Aspecific psychiatric symptoms

Psychosocial factors

Positive association

Crocker et al. (2006), Drieschner et al.
(2013), Ngttestad and Linaker (2002)

Crocker et al. (2006), Drieschner et al.
(2013)

Crocker et al. (2006), Drieschner et al.
(2013)

Crocker et al. (2006), Drieschner et al.
(2013)

Alexander et al. (2015), Crocker et al.
(2006), Lunsky et al. (2012)

Tsiouris et al. (2011 )

Tsiouris et al. (2011 )

Tsiouris et al. (2011 )

Alexander et al. (2015), Tsiouris et al.

(2011)

Tsiouris et al. (2011 )

Drieschner et al. (2013), Lindsay et al.
(2013)

Allen et al. (2012)

Allen et al. (2012)

Allen et al. (2012)

Hemmings et al. (2006 )?

ournlof Appisd osach il Disiis

No association

Alexander et al. (2015)
Alexander et al. (2015)

Alexander et al. (2015)
Alexander et al. (2015)

Alexander et al. (2015)

Alexander et al. (2015)

Alexander et al. (2015), Sappok
et al. (2014)

Alexander et al. (2015), Drieschner
et al. (2013), Sappok et al.
(2014)

Alexander et al. (2015), Drieschner
et al. (2013), Sappok et al.
(2014), Tsiouris et al. (2011)

Drieschner et al. (2013), Sappok
et al. (2014)

Alexander et al. (2010), Drieschner
et al. (2013), Sappok et al.
(2014), 2011

Alexander et al. (2015), Drieschner
et al. (2013), Sappok et al.
(2014)

Crocker et al. (2014 )

Allen et al. (2012)

Ross and Oliver (2002)

Hemmings et al. (2006 )°

-WI LEYM

Negative
association

Drieschner
et al. (2013)

Drieschner
et al. (2013)

Crocker et al.
(2014)

(Continues)
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TABLE 4 (Continued)

Factor Positive association

Adaptive skills

Life events Alexander et al. (2015)
Living situation
Group home
Independent
With family
Other Crocker et al. (2006)
Social skills

Positive social skills

Note: High-quality studies are displayed in bold.
ILow energy, delayed sleep.

Negative

No association association

Hartley and
MaclLean
(2007)

Alexander et al. (2015)

Crocker et al. (2006)
Crocker et al. (2006)
Crocker et al. (2006)

Sappok et al. (2014 ) Hemmings et al.

(2006)

PAnhedonia, sad or down, fearful/panicky, repetitive actions, too high or happy, suicidal, loss of appetite, weight change, loss of confidence, avoiding
social contact, worthlessness, early waking, restlessness, irritable mood, loss of self-care, odd language.

full-text screening. Of those studies, 190 studies were included for
the guideline development. Thirty-five were included in the current
review, and three additional articles were included from the refer-
ence list search, leading to a total of 38 studies being included in the

review (Figure 1).

3.2 | Characteristics of the 38 included
publications

A full summary of all included publications can be found in Table 1.
Included studies were carried out in the UK (n = 13), the USA (n = 13),
Canada (n = 4), the Netherlands (n = 3), Australia (n = 1), Germany
(n = 1), Hungary (n = 1), Norway (n = 1) and Sweden (n = 1).

Sixteen studies included people with all levels of intellec-
tual disability (Bowring et al., 2017; Crocker et al., 2006; Hartley
& MaclLean, 2007; Hemmings et al., 2006; Horovitz et al., 2013;
Hurley, 2008; Lundgqvist, 2013; Matson & Rivet, 2008; Ngttestad
& Linaker, 2002; Rojahn et al., 2004, 2010; Sappok et al., 2014;
Thorson et al., 2008; Tsiouris et al., 2011; Turygin et al., 2013; Tyrer
et al., 2006), six studies included people with mild intellectual dis-
ability (Alexander et al., 2010, 2015; Didden et al., 2009; Drieschner
et al., 2013; Phillips & Rose, 2010; Tenneij et al., 2009), five stud-
ies included people with mild or moderate intellectual disability
(Clark et al., 2016; Crocker et al., 2014; Davies et al., 2015; Larson
etal., 2011; Lunsky et al., 2012), one study included people with mild,
moderate or severe intellectual disability (Esbensen & Benson, 2006),
one included people with moderate or severe intellectual disability
(Totsika et al., 2008), one study included people with moderate, se-
vere, or profound intellectual disability (Bernstein et al., 2015) and
three included people with severe or profound intellectual disability
(Cervantes & Matson, 2015; Matson et al., 2009; Ross & Oliver, 2002).

Five studies did not report the level of intellectual disability for in-
cluded people (Allen et al., 2012; Koritsas & lacono, 2015; Lindsay
et al., 2013; Novaco & Taylor, 2004; Owen et al., 2004).

Thirteen studies recruited people living in a residential facil-
ity (Bernstein et al., 2015; Cervantes & Matson, 2015; Drieschner
et al.,, 2013; Horovitz et al.,, 2013; Matson et al., 2009; Matson &
Rivet, 2008; Owen et al., 2004; Phillips & Rose, 2010; Rojahn
et al., 2004, 2010; Thorson et al., 2008; Totsika et al., 2008; Turygin
et al., 2013), 13 had a mix of settings (Allen et al., 2012; Bowring
et al., 2017; Clark et al.,, 2016; Crocker et al., 2006; Esbensen &
Benson, 2006; Hartley & MaclLean, 2007; Hemmings et al., 2006;
Koritsas & lacono, 2015; Lundqvist, 2013; Lunsky et al., 2012;
Ngttestad & Linaker, 2002; Sappok et al., 2014; Tyrer et al., 2006),
six concerned people living in a forensic or inpatient treatment fa-
cility (Alexander et al., 2010, 2015; Didden et al., 2009; Lindsay
et al., 2013; Novaco & Taylor, 2004; Tenneij et al., 2009) and two
studies recruited people living in a community setting (Crocker
et al., 2014; Tsiouris et al., 2011). Four studies did not report the
living arrangements of individuals (Davies et al., 2015; Hurley, 2008;
Larson et al., 2011; Ross & Oliver, 2002).

The majority of studies used informant reports (n = 23) (Allen
et al., 2012; Bernstein et al., 2015; Bowring et al., 2017; Cervantes
& Matson, 2015; Crocker et al., 2006; Drieschner et al., 2013;
Esbensen & Benson, 2006; Hartley & MaclLean, 2007; Horovitz
et al.,, 2013; Koritsas & lacono, 2015; Lundqvist, 2013; Matson
etal.,2009; Matson & Rivet, 2008; Ngttestad & Linaker, 2002; Owen
et al., 2004; Phillips & Rose, 2010; Rojahn et al., 2004, 2010; Ross
& Oliver, 2002; Tenneij et al., 2009; Thorson et al., 2008; Totsika
et al., 2008; Turygin et al., 2013), whereas others used chart reviews
to collect relevant information (n = 7) (Alexander et al., 2010, 2015;
Didden et al.,, 2009; Hurley, 2008; Lindsay et al., 2013; Sappok
et al., 2014; Tyrer et al., 2006).



VAN DEN AKKER ET AL.

TABLE 5 Associations with sexually

aggressive behaviour

Factor

Behavioural factors
Aggressive behaviour

Physically
aggressive
behaviour

Verbally aggressive
behaviour

Destructive
behaviour

Self-injurious
behaviour

Criminal behaviour
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Positive association

Crocker et al. (2006),
Drieschner et al. (2013)

Crocker et al. (2006),
Drieschner et al. (2013)

Crocker et al. (2006),
Drieschner et al. (2013)

Crocker et al. (2006),
Drieschner et al. (2013)

Crocker et al. (2006)

Psychiatric disorders and symptoms

Psychiatric disorders

Substance use
disorders
(F10-F19)

Schizophrenia
and delusional
disorders
(F20-F29)

Mood disorders
(F30-F39)

Neurotic, stress-
related and
somatoform
disorders
(F40-F48)

Personality
disorders
(F60-F69)

Disorders of
psychological
development
(FBO-F89)

Behavioural and
emotional
disorders
with onset in
childhood/
adolescence
(F90-F98)

Psychosocial factors
Living situation

Group home

Independent

With family

Other

Crocker et al. (2014 )

Cervantes and Matson
(2015)

Drieschner et al. (2013)

Crocker et al. (2006)

Note: High-quality studies are displayed in bold.

No association

Drieschner
et al. (2013)

Drieschner
et al. (2013)

Drieschner
et al. (2013)

Drieschner
et al. (2013)

Alexander et al.

(2010),
Drieschner
et al. (2013)

Drieschner
etal. (2013)

Lindsay et al.
(2013)

Crocker et al.
(2006)

Crocker et al.
(2006)

Crocker et al.
(2006)
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Negative
association

Drieschner
et al. (2013)
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TABLE 6 Associations with self-injurious behaviour

Factor

Behavioural factors
Aggressive behaviour

Physically aggressive behaviour

Verbally aggressive behaviour
Destructive behaviour
Sexually aggressive behaviour

Aggressive behaviour in general

Criminal behaviour

Psychiatric disorders and symptoms
Psychiatric diagnosis

Substance use disorders
(F10-F19)

Schizophrenia and delusional
disorders (F20-F29)

Mood disorders (F30-F39)

Neurotic, stress-related and
somatoform disorders
(F40-F48)

Personality disorders (F60-F69)

Disorders of psychological
development (FB0-F89)

Behavioural and emotional
disorders with onset in
childhood/adolescence
(F90-F98)

Any psychiatric diagnosis

Psychiatric symptoms

Symptoms of organic mental
disorders (FOO-F09)

Symptoms of schizophrenia
and delusional disorders
(F20-F29)

Symptoms of mood disorders
(F30-F39)

Symptoms of neurotic, stress-
related and somatoform
disorders (FA0-F48)

Positive association

Clark et al. (2016), Drieschner et al. (2013),
Ngttestad and Linaker (2002)

Clark et al. (2016), Drieschner et al. (2013)
Clark et al. (2016), Drieschner et al. (2013)
Clark et al. (2016), Drieschner et al. (2013)

Bernstein et al. (2015 ), Bowring et al. (2017),
Rojahn et al. (2004), Tenneij et al. (2009)

Lunsky et al. (2012)

Tsiouris et al. (2011 )

Hurley (2008), Tsiouris et al. (2011)*

Tsiouris et al. (2011 )¢

Drieschner et al. (2013), Tsiouris et al. (2011)

Cervantes and Matson (2015), Horovitz et al.
(2013), Sappok et al. (2014), Tsiouris et al.
(2011)

Drieschner et al. (2013)

Rojahn et al. (2004)

Clark et al. (2016 )

Clark et al. (2016 ), Rojahn et al. (2004), Turygin
et al. (2013)

Negative
No association association
Bernstein et al. (2015)
Crocker et al. (2006) Drieschner
et al. (2013)

Drieschner et al. (2013),
Sappok et al. (2014)

Drieschner et al. (2013),
Sappok et al. (2014),
Thorson et al. (2008)

Drieschner et al. (2013),
Sappok et al. (2014),
Tsiouris et al. (2011)°

Drieschner et al. (2013),
Sappok et al. (2014),
Tsiouris et al. (2011)¢

Alexander et al. (2010),
Drieschner et al. (2013),
Sappok et al. (2014)

Bowring et al. (2017),
Drieschner et al. (2013)

Bowring et al. (2017), Thorson
et al. (2008), Totsika et al.
(2008)

Allen et al. (2012)

Allen et al. (2012), Lundqvist
(2013), Rojahn et al. (2004)

Allen et al. (2012), Bernstein
et al. (2015), Lundqvist
(2013), Ross and Oliver
(2002)

Allen et al. (2012), Lundqvist
(2013), Rojahn et al. (2004)

(Continues)
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Negative
Factor Positive association No association association
Symptoms of behavioural Rojahn et al. (2004, 2010) Rojahn et al. (2004, 2010)
syndromes associated
with physi(ologi)cal factors
(F50-F59)
Symptoms of personality Clark et al. (2016 ), Rojahn et al. (2004)
disorders (F60-F69)
Symptoms of disorders of Lundqvist (2013), Matson & Rivet (2008), Rojahn Matson and Rivet (2008 )
psychological development et al. (2004)
(F80-F89)
Symptoms of behavioural Larson et al. (2011), Lundqvist
and emotional disorders (2013), Rojahn et al. (2004)
with onset in childhood/
adolescence (F90-F98)
Total psychiatric symptoms Clark et al. (2016 ), Rojahn et al. (2004) Lundqvist (2013)
Aspecific psychiatric symptoms ~ Hemmings et al. (2006 )¢, Rojahn et al. (2004)f Hemmings et al. (2006 )&
Psychosocial factors
Adaptive skills Bowring et al. (2017)"
Communication skills Bowring et al. (2017)", Lundqvist (2013)' Lundgqvist (2013)’
Life events Clark et al. (2016 ) Owen et al. (2004)
Living situation
Group home Crocker et al. (2006)
Independent Crocker et al. (2006)
With family Bowring et al. (2017), Crocker
et al. (2006)
Other Bowring et al. (2017), Crocker et al. (2006)
Social skills
Positive social skills Hemmings et al. (2006 ), Matson et al.
Lundqvist (2013) (2009 ),
Sappok
et al. (2014)

Negative social skills

Note: High-quality studies are displayed in bold.
“Bipolar.

bDepression.

‘Anxiety.

docCD.

€Irritable mood, suicidal.

fStereotypies/tics, impulse control, self-injury.

Matson et al. (2009 )

8Low energy, anhedonia, sad or down, fearful/panicky, repetitive actions, too high or happy, loss of appetite, weight change, loss of confidence,
avoiding social contact, worthlessness, delayed sleep, early waking, restlessness, loss of self-care, odd language.

PFor the purpose of correctly interpreting results, the direction of these associations was changed.

iCommunicating with pictures.
ICommunicating with writing, speech, signs, gestures and sounds.
“Paid care.

Three studies used a combination of chart reviews and informant
reports (Clark et al., 2016; Lunsky et al., 2012; Tsiouris et al., 2011),
two used a combination of chart reviews, informant reports and
self-reports (Crocker et al., 2014; Novaco & Taylor, 2004), two
used a combination of self-reports and informant reports (Davies
etal., 2015; Larson et al., 2011) and one used a combination of chart

reviews and self-reports (Hemmings et al., 2006).

The sample sizes ranged from n = 24 (Ross & Oliver, 2002) to
n = 4,069 (Tsiouris et al., 2011). Sixteen studies were determined to
be of high quality (Bernstein et al., 2015; Cervantes & Matson, 2015;
Clark et al., 2016; Crocker et al, 2014; Davies et al., 2015;
Esbensen & Benson, 2006; Hartley & MacLean, 2007; Hemmings
et al., 2006; Horovitz et al., 2013; Koritsas & lacono, 2015; Matson
et al., 2009; Matson & Rivet, 2008; Novaco & Taylor, 2004; Sappok
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TABLE 7 Associations with aggressive behaviour in general

Factor Positive association

Psychosocial factors

Aggressive behaviour

Physically aggressive Bernstein et al. (2015)
behaviour
Self-injurious behaviour Bernstein et al. (2015 ), Bowring et al.
(2017), Rojahn et al. (2004), Tenneij
et al. (2009)

Learned function of
aggressive behaviour

Criminal behaviour Crocker et al. (2006)

Psychiatric disorders and symptoms
Psychiatric diagnosis

Substance use disorders
(F10-F19)

Schizophrenia and delusional
disorders (F20-F29)

Mood disorders (F30-F39) Hurley (2008)

Neurotic, stress-related and
somatoform disorders
(F40-F48)

Personality disorders
(F60-F69)

Disorders of psychological Bowring et al. (2017)
development (F80O-F89)

Behavioural and emotional Drieschner et al. (2013)
disorders with onset in
childhood/adolescence
(F90-F98)
Any psychiatric diagnosis
Psychiatric symptoms

Symptoms of organic mental Allen et al. (2012)
disorders (FOO-F09)

Symptoms of substance use Didden et al. (2009)
disorders (F10-F19)

Symptoms of schizophrenia Clark et al. (2016)
and delusional disorders
(F20-F29)

Symptoms of mood disorders Allen et al. (2012), Rojahn et al. (2004),
(F30-F39) Turygin et al. (2013)

Symptoms of neurotic, stress-  Allen et al. (2012), Koritsas and lacono
related and somatoform (2015)
disorders (F40-F48)

Symptoms of behavioural
syndromes associated
with physi(ologi)cal
factors (F50-F59)

Symptoms of personality Clark et al. (2016)
disorders (F60-F69)

Negative
No association association
Koritsas and lacono (2015)
Drieschner
et al. (2013)
Sappok et al. (2014 ) Drieschner
et al. (2013)

Drieschner et al. (2013), Sappok et al.
(2014), Thorson et al. (2008)

Drieschner et al. (2013), Sappok et al.
(2014)

Drieschner et al. (2013), Sappok et al.
(2014)

Drieschner et al. (2013), Sappok et al.
(2014)

Drieschner et al. (2013), Horovitz et al.
(2013), Sappok et al. (2014)

Bowring et al. (2017), Thorson et al. (2008)

Rojahn et al. (2004)

Allen et al. (2012), Lundqvist (2013),
Rojahn et al. (2004)

Bernstein et al. (2015 ), Clark et al. (2016),
Koritsas and lacono (2015), Lundqvist
(2013)

Lundqvist (2013), Rojahn et al. (2004)

Rojahn et al. (2004)

Rojahn et al. (2004)

(Continues)
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Factor

Symptoms of disorders
of psychological
development (F80-F89)

Symptoms of behavioural
and emotional disorders
with onset in childhood/
adolescence (F90-F98)

Total psychiatric symptoms

Aspecific psychiatric
symptoms

Psychosocial factors

Communication skills

Life events

Positive association

Davies et al. (2015 ), Lundqvist (2013),
Matson and Rivet (2008)*

Clark et al. (2016 ), Koritsas and lacono
(2015), Rojahn et al. (2004)

Hemmings et al. (2006 ), Koritsas and
lacono (2015)¢, Rojahn et al. (2004)°

Bowring et al. (2017)', Lundqvist (2013)

Clark et al. (2016 ), Esbensen and Benson

-WI LEYJﬂ
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Negative

No association association

Davies et al. (2015 ), Matson and Rivet
(2008)°, Rojahn et al. (2004, 2010)

Larson et al. (2011), Lundqvist (2013),
Rojahn et al. (2004)

Lundqvist (2013)

Hemmings et al. (2006 )', Koritsas and
lacono (2015)8, Rojahn et al. (2004)"

Bowring et al. (2017)%, Koritsas and
lacono (2015), Lundgqvist (2013)'

Esbensen and Benson (2006 )

(2006), Owen et al. (2004)
Living situation
Group home
Independent
With family

Other Crocker et al. (2006)
Social skills

Positive social skills Lundqvist (2013)

Negative social skills Matson et al. (2009 )

Note: High-quality studies are displayed in bold.
2Communication impairment associated with ASD.

bSocial impairment and restricted/repetitive behaviour associated with ASD.

Early waking, low energy, irritable mood.
dDisruption.
€Impulse control, self-injurious behaviour.

Crocker et al. (2006)
Crocker et al. (2006)

Bowring et al. (2017), Crocker et al. (2006),
Koritsas and lacono (2015)™

Bowring et al. (2017)

Lundqvist
(2013),
Matson
etal.
(2009)

Hemmings et al. (2006 ), Sappok et al.
(2014)

fAnhedonia, sad or down, fearful/panicky, repetitive actions, too high or happy, suicidal, loss of appetite, weight change, loss of confidence, avoiding
social contact, worthlessness, delayed sleep, restlessness, loss of self-care, odd language.

8Self-absorbed, communication disturbance, social relating.
PStereotypies/tics.

iUnderstanding, being verbal; for the purpose of correctly interpreting results, the direction of these associations was changed.

ICommunicating with signs.

KClear speech, daytime engagement; for the purpose of correctly interpreting results, the direction of these associations was changed.

'Communicating with writing, speech, gestures, sounds and pictures.
MCompared to not living with parents.

et al., 2014; Tenneij et al., 2009; Tsiouris et al., 2011), the remain-
ing 22 studies were rated as low quality (Alexander et al., 2010,
2015; Allen et al., 2012; Bowring et al., 2017; Crocker et al., 2006;
Didden et al., 2009; Drieschner et al., 2013; Hurley, 2008;
Larson et al., 2011; Lindsay et al., 2013; Lundqvist, 2013; Lunsky
et al,, 2012; Ngttestad & Linaker, 2002; Owen et al., 2004; Phillips
& Rose, 2010; Rojahn et al.,, 2004, 2010; Ross & Oliver, 2002;

Thorson et al., 2008; Totsika et al., 2008; Turygin et al., 2013; Tyrer
et al., 2006). A total of 27 different instruments were used to as-
sess aggressive behaviour.

Below, the identified associations are first presented accord-
ing to topography of aggressive behaviour. To focus on factors for
which most evidence was found, only those associations reported

a minimum of four times is discussed in the text. Subsequently,
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Embase: 1.488
Medline (Ovid): 988
Web of Science: 648
PsycINFO (Ovid): 402
Cochrane Central: 12
Cinahl (EBSCO): 2.796
Google Scholar: 168 +
Total: 6.502
After deduplication: 4.662

FIGURE 1 Flowchart of study inclusion

Exclusion based on title/abstract: n = 4.074

n =229 no intellectual disability

n = 3014 no challenging behaviour or diagnostics
n =770 no adults

n=28 not an original article

n=13 foreign validity study

n=12 does not concern people

n=8 no English, Dutch or German

n = 558 articles
I

Exclusion based on full-text for guideline: n = 398

n=31 no intellectual disability

n =227 no challenging behaviour or diagnostics
n =58 no adults

n=79 not an original article

n=3 foreign validity study

1
n = 190 articles
—

n =153

with aggressive behaviour

Exclusion based on full-text for review: n = 115
no behavioural, psychiatric or psychosocial factors associated

n=2 statistical output not reported

—
n = 35 articles
'

Inclusion based on reference lists:n = 3

n=3 article concerns associations of behavioural, psychiatric or
psychosocial factors with aggressive behaviour

n = 38 articles

we present the overall associations found for behavioural, psy-
chiatric and psychosocial factors. Full results can be found in
Tables 2-7.

3.3 | Association of behavioural,
psychiatric and psychosocial factors per
topography of aggressive behaviour
3.3.1 | Physically aggressive behaviour

Fifteen studies reported associations of 10 different factors with
physically aggressive behaviour (Table 2) (Alexander et al., 2010;
Bernstein et al., 2015; Crocker et al., 2006, 2014; Drieschner
etal.,2013; Hartley & MacLean, 2007; Lunsky et al., 2012; Ngttestad
& Linaker, 2002; Novaco & Taylor, 2004; Phillips & Rose, 2010; Ross
& Oliver, 2002; Sappok et al., 2014; Totsika et al., 2008; Tsiouris
et al., 2011; Tyrer et al., 2006). The presence of physical aggression
was based on information frominformants, case files, the challenging
behaviour interview (CBI), MOAS(+), inventory for client and agent
planning (ICAP), Disability assessment Schedule for Behaviour prob-
lems (DAS-B) and the Individual Schedule. Five associations were
studied four or more times; the association of physicially aggressive
behaviour with (a) self-injurious behaviour, (b) mood disorders, (c)

neurotic, stress-related and somatoform disorders, (d) personality

disorders and (e) disorders of psychosocial development. Of these,

none showed unanimous results.

3.3.2 | Verbally aggressive behaviour

Eight studies reported associations of six different factors with ver-
bally aggressive behaviour (Table 3) (Alexander et al., 2010; Crocker
et al., 2006, 2014; Drieschner et al., 2013; Lindsay et al., 2013; Ross
& Oliver, 2002; Sappok et al., 2014; Tsiouris et al., 2011). The pres-
ence of verbal aggression was based on information from case files,
the MOAS(+) and the CBI. Only the association with neurotic, stress-
related and somatoform disorders was reported four or more times,

but this did not result in a unanimous conclusion.

3.3.3 | Destructive behaviour

Fourteen studies reported associations of eight different fac-
tors with destructive behaviour (Table 4) (Alexander et al., 2010,
2015; Allen et al.,, 2012; Crocker et al., 2006, 2014; Drieschner
et al., 2013; Hartley & MacLean, 2007; Hemmings et al., 2006;
Lindsay et al., 2013; Lunsky et al., 2012; Ngttestad & Linaker, 2002;
Ross & Oliver, 2002; Sappok et al., 2014; Tsiouris et al., 2011). The

presence of destructive behaviour was based on information from
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informants, case files, the Individual Schedule, MOAS(+), ICAP, dis-
ability assessment schedule (DAS) and the CBI. Six associations were
studied four or more times; the association of destructive behaviour
with (a) physically aggressive behaviour, (b) criminal behaviour, (c)
schizophrenia and delusional disorders, (d) mood disorders, (e) per-
sonality disorders and (f) disorders of psychological development.

None showed unanimous results.

3.3.4 | Sexually aggressive behaviour

Six studies reported associations of four different factors with sexu-
ally aggressive behaviour (Table 5) (Alexander et al., 2010; Cervantes
& Matson, 2015; Crocker et al., 2006, 2014; Drieschner et al., 2013;
Lindsay et al., 2013). The presence of sexual aggression was based
on information from case files, the MOAS(+) and the diagnostic as-
sessment of the severely handicapped (DASH-II). No associations

were studied four or more times.

3.3.5 | Self-injurious behaviour

Twenty-five studies reported associations of nine different factors
with self-injurious behaviour (Table 6) (Allen et al., 2012; Bernstein
et al., 2015; Bowring et al., 2017; Clark et al., 2016; Crocker
et al., 2006; Drieschner et al., 2013; Hemmings et al., 2006; Horovitz
et al., 2013; Hurley, 2008; Larson et al.,, 2011; Lundqvist, 2013;
Lunsky et al., 2012; Matson et al., 2009; Matson & Rivet, 2008;
Ngttestad & Linaker, 2002; Owen et al., 2004; Rojahn et al., 2004,
2010; Ross & Oliver, 2002; Sappok et al., 2014; Tenneij et al., 2009;
Thorson et al., 2008; Totsika et al., 2008; Tsiouris et al., 2011; Turygin
et al., 2013). The presence of self-injurious behaviour was based on
information from case files, informant reports, self-made question-
naires, the Individual Schedule, CBI, behaviour problems inventory
(BPI)(-S, -01), DASH-1I, MOAS(+), DAS, autism spectrum disorder
-behaviour problems for adults (ASD-BPA) and the staff observation
and aggression scale-revised (SOAS-R). Twelve associations were
studied four or more times. Of these, only one showed unanimous
results and indicated a positive association of self-injurious behav-
iour with aggression in general. The other eleven factors—physically
aggressive behaviour, schizophrenia and delusional disorders, mood
disorders, neurotic, stress-related and somatoform disorders, per-
sonality disorders, disorders of psychological development, symp-
toms of schizophrenia and delusional disorders, symptoms of mood
disorders, symptoms of behavioural syndromes associated with
physi(ologi)cal factors, symptoms of disorders of psychological de-

velopment and positive social skills—did not find unanimous results.

3.3.6 | Aggressive behaviour in general

Twenty-one studies reported associations of eight different factors
with aggressive behaviour in general (Table 7) (Allen et al., 2012;
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Bernstein etal., 2015; Bowring et al., 2017; Clark et al., 2016; Crocker
et al., 2006; Davies et al., 2015; Didden et al., 2009; Drieschner
et al., 2013; Esbensen & Benson, 2006; Hemmings et al., 2006;
Horovitz et al., 2013; Koritsas & lacono, 2015; Larson et al., 2011;
Lundqvist, 2013; Matson & Rivet, 2008; Owen et al., 2004; Rojahn
et al., 2004, 2010; Sappok et al., 2014; Tenneij et al., 2009; Thorson
et al., 2008). The presence of aggression was based on information
from informants, case files, self-made questionnaires, the Individual
Schedule, BPI(-S, -01), MOAS(+), checklist of challenging behaviour
(CCB), adult behaviour checklist (ABCL), scales of independent be-
haviour-revised (SIB-R), DAS, ASD-BPA, Interview Protocol, ICAP
and the SOAS-R. Eleven associations were studied four times or
more. Of these, one showed unanimous results, indicating a positive
association of aggression in general with self-injurious behaviour.
Both the absence and the presence of an association were reported
for disorders of psychological development, symptoms of schizo-
phrenia and delusional disorders, symptoms of mood disorders,
symptoms of neurotic, stress-related and somatoform disorders,
symptoms of disorders of psychological development, total psychi-
atric symptoms, aspecific psychiatric symptoms, communications
skills, life events and positive social skills.

3.4 | The overall associations of behavioural,
psychiatric and psychosocial factors with
aggressive behaviour

3.4.1 | Behavioural factors

The associations between various topographies of aggressive be-
haviours with behavioural factors have been reported in 11 studies
(Alexander et al., 2015; Bernstein et al., 2015; Bowring et al., 2017,
Clark et al., 2016; Crocker et al., 2006; Drieschner et al., 2013; Koritsas
& lacono, 2015; Lunsky et al., 2012; Ngttestad & Linaker, 2002; Rojahn
et al., 2004; Tenneij et al., 2009). The majority of these studies found
positive associations between the different topographies of aggressive

behaviour, indicating a co-occurrence of these topographies.

3.4.2 | Psychiatric factors

The associations between psychiatric factors and aggressive be-
haviour have been reported in 29 studies (Alexander et al., 2010,
2015; Allen et al., 2012; Bernstein et al., 2015; Bowring et al., 2017;
Cervantes & Matson, 2015; Clark et al., 2016; Crocker et al., 2014;
Davies et al., 2015; Didden et al., 2009; Drieschner et al., 2013;
Hemmings et al., 2006; Horovitz et al.,, 2013; Hurley, 2008;
Koritsas & lacono, 2015; Larson et al., 2011; Lindsay et al., 2013;
Lundqvist, 2013; Lunsky et al., 2012; Matson & Rivet, 2008; Rojahn
et al., 2004, 2010; Ross & Oliver, 2002; Sappok et al., 2014; Thorson
et al., 2008; Totsika et al., 2008; Tsiouris et al., 2011; Turygin
et al., 2013; Tyrer et al., 2006). Some studies found an associa-

tion of specific psychiatric disorders or symptoms with aggressive
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sociations. Hence, the results cannot clearly confirm nor exclude the
presence of specific associations.

3.4.3 | Psychosocial factors

The association of aggressive behaviour with psychosocial factors
has been reported in 16 studies (Alexander et al., 2015; Bowring
et al., 2017; Clark et al., 2016; Crocker et al., 2006; Esbensen &
Benson, 2006; Hartley & MacLean, 2007; Hemmings et al., 2006;
Koritsas & lacono, 2015; Lundqvist, 2013; Lunsky et al., 2012;
Matson et al., 2009; Novaco & Taylor, 2004; Owen et al., 2004;
Phillips & Rose, 2010; Sappok et al., 2014; Tyrer et al., 2006). Due to
the low number of studies and conflicting outcomes, no clear results
were found on the presence or absence of specific associations.

4 | DISCUSSION

This study gives a comprehensive overview of the evidence con-
cerning the associations of behavioural, psychiatric and psychosocial

factors with different topographies of aggressive behaviour.

4.1 | Topographies of aggression

Self-injurious behaviour was the most studied type of aggression, fol-
lowed by aggression in general. Physical aggression and destructive
behaviour were studied fewer times, while studies including verbal
and sexual aggression were scarce. This is surprising, as verbal ag-
gression has been reported as the most common form of aggression
in people with intellectual disability (Crocker et al., 2006; Drieschner
et al., 2013; Tsiouris et al., 2011). Moreover, it has been noted that
staff members experience the most impact of physical aggression
and less so of self-injurious behaviour, as they believe they have lit-
tle control over this (Dilworth et al., 2011; Hensel et al., 2014). More
research into the associations of behavioural, psychiatric and psy-
chosocial factors with physical and verbal aggression is therefore
advised.

4.2 | Behavioural factors

Different topographies of aggressive behaviour seem to be asso-
ciated with each other. This is in line with previous research that
found a co-occurrence of different topographies of challenging be-
haviour (Emerson et al., 2001; Lowe et al., 2007). Possible explana-
tions include the presence of a shared underlying problem such as
impulsivity, irritability, or a psychiatric or somatic illness, or that the
response of a carer to one topography may elicit another (Ngttestad
& Linaker, 2002).

Although there was a fair amount of studies on self-injurious
behaviour, physically aggressive behaviour, destructive behaviour
and general aggressive behaviour, less studies have examined ver-
bally aggressive behaviour and sexually aggressive behaviour. Even
though the topographies regularly co-occur, resulting in a more
complex situation, it is possible that the specific topographies have
specific factors underlying the emergence or continuation of that
behaviour. Additional studies are therefore needed to understand
factors that may be associated with the specific topographies.

4.3 | Psychiatric factors

Most included studies focused on associations with psychiatric dis-
orders and symptoms. They show mixed results for the existence of
an association of these factors with aggressive behaviour, which is in
line with previous statements that the relation between aggressive
behaviour and psychiatric disorders or symptoms is not yet fully un-
derstood (Allen, 2008; Thakker et al., 2012). An association may be
explained by different mechanisms, of which several have previously
been proposed. First, there may be a shared aetiology for the aggres-
sive behaviour and the psychiatric symptoms or disorders. Secondly,
the aggressive behaviour may occur secondary to the psychiatric
disorder, with the psychiatric disorder contributing to the aggres-
sive behaviour or as an atypical presentation. Thirdly, aggressive be-
haviour may be the result from side-effects of the pharmacological
treatment of the psychiatric disorder (Allen, 2008; Emerson, 2001;
Royal College of Psychiatrists, British Psychological Society and
Royal College of Speech and Language Therapists, 2007; Thakker
et al., 2012).

We also found that 15 studies focused on psychiatric disorders
(Alexander et al., 2010, 2015; Bowring et al., 2017; Cervantes &
Matson, 2015; Crocker et al., 2014; Drieschner et al., 2013; Horovitz
et al., 2013; Hurley, 2008; Lindsay et al., 2013; Lunsky et al., 2012;
Sappok et al., 2014; Thorson et al., 2008; Totsika et al., 2008;
Tsiouris et al., 2011; Tyrer et al., 2006) and 15 studies focused on
psychiatric symptoms (Allen et al., 2012; Bernstein et al., 2015;
Clark et al., 2016; Davies et al, 2015; Didden et al., 2009;
Hemmings et al., 2006; Koritsas & lacono, 2015; Larson et al., 2011;
Lundqvist, 2013; Matson & Rivet, 2008; Rojahn et al., 2004, 2010;
Ross & Oliver, 2002; Turygin et al., 2013; Tyrer et al., 2006). One
study focused on both disorders and symptoms (Tyrer et al., 2006).
To diagnose, a person with intellectual disability with a psychiatric
disorder is not easy, especially with increasing levels of disability
(Flynn et al., 2017; Pena-Salazar et al., 2018). Difficulties may orig-
inate from communication difficulties, cognitive issues or atypical
presentations of the disorder. Although it may be difficult to diag-
nose a person with a certain disorder, symptoms suggestive of such
a disorder should not be considered similar to an actual diagnosis.
Moreover, disorders and symptoms may have different associations
with aggressive behaviour. We therefore decided to present results
separately for psychiatric disorders and symptoms indicative of
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specific psychiatric disorders. In the current review, a disorder was
classified as such when it was based on criteria outlined in the DSM
or ICD and was made by a qualified professional. Surprisingly, none
of the included studies described the use of the DC-LD or DM-ID
for the diagnostic process, even though these instruments are de-
signed specifically for people with intellectual disability. Based on
the limited evidence included in the current review, it cannot be de-
termined whether associations with aggressive behaviour are differ-
ent for diagnosed disorders and the presence of symptoms.

4.4 | Psychosocial factors

Psychosocial factors are not as widely studied as psychiatric factors.
However, factors such as the quality of received care and quality
and frequency of interpersonal interactions, both with caregivers
and within the social network, have been deemed important in the
prevention or emergence of aggressive behaviour (Beadle-Brown
et al., 2016; Bighy & Beadle-Brown, 2018; Embregts et al., 2009;
Rose, 2011). For instance, people with intellectual disability may
present with aggressive behaviour to secure attention from caregiv-
ers (Lloyd & Kennedy, 2014), in an effort to increase the frequency
of interactions. However, caregivers may respond less friendly when
faced with aggressive behaviour (Willems et al., 2014), resulting in a
lower quality of interactions. These examples underscore that psy-
chosocial factors may have a complex and conflicting influence of
the presence of aggression, warranting additional research.

The definition of intellectual disability in the DSM-5 further un-
derscores the importance of adaptive behaviour—including concep-
tual, social and practical skills—in the functioning of a person with
intellectual disability (American Psychiatric Association, 2013). The
functioning of a person with intellectual disability is described by the
American Association on Intellectual and Developmental Disabilities
(AAIDD) as a complex interaction of different domains, while taking
the need for support into account (Schalock et al., 2010). It is as-
sumed that when the demands placed upon a person do not match
the abilities of that person, the resulting disbalance may lead to ag-
gressive or self-injurious behaviour (Bowring et al., 2017; Sappok
et al., 2014; Totsika et al., 2008). As a result of the low number of in-
cluded studies, the current review was unable to confirm or disprove

this theory, which requires additional examinations.

5 | LIMITATIONS AND FUTURE RESEARCH

The included studies were heterogeneous in terms of definitions,
methodologies, study population and settings used. The large num-
ber of different methods used to assess aggressive behaviour and
the different psychosocial factors that were studied might make it
more difficult to compare results from different studies. In the 38
included studies, 27 different questionnaires, checklists or method-
ologies were used to determine aggressive behaviour. Definitions

of aggressive behaviour varied widely, both on the severity of
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behaviour necessary to be labelled as such (for instance “any ag-
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gressive behaviour” to “frequent/and or severe behaviour”) and
different time periods in which the behaviour had to occur (ranging
from a week to a year, or to “a history of aggression in the case file”).
Similarly, the different psychosocial factors were recorded using a
range of different tools as described in Table 1. The study popula-
tion was heterogeneous in that some studies only included people
with mild intellectual disability, whereas others only included people
with a severe or profound disability level. Most studies focused on
people in residential settings, whereas others included all different
forms of living arrangements or only included people in a forensic
setting. A more consistent use of methodologies and definitions and
a stratified analysis would be beneficial to compare studies among
each other and to compile the data in a meta-analysis.

Aggressive behaviour will oftentimes be the result of a combina-
tion of multiple factors or even of an interaction between different
factors (Embregts et al., 2009; Koritsas & lacono, 2015; Ngttestad
& Linaker, 2002; Schalock et al., 2010). These factors may either
contribute to the aggressive behaviour, or prevent its emergence.
To understand the origin of the behaviour for a specific person, a
multifactorial approach is necessary. The same holds true for the
investigation of factors associated with aggressive behaviour. This
would require multivariate analyses, including not only the factors in
the current review but also biological factors and personal charac-
teristics. Several of the included studies did apply multivariate anal-
yses rather than univariate ones and one applied mediation analyses
to further understand the associations (Table 1).

The methodological quality of the included studies varied
greatly; the sample size ranged from 24 (Ross & Oliver, 2002) to
4,069 (Tsiouris et al., 2011) adults. As Drieschner et al. (2013) have
stated, a small sample size may lead to over- or underestimation of
an association since a large percentage of the aggressive incidents
were due to a small group of people. Furthermore, most studies
applied a cross-sectional or retrospective approach. A prospective
longitudinal study design may be more informative for directionality

of the associations.

6 | CONCLUSIONS AND CLINICAL
IMPLICATIONS

The results of this review suggest that at the moment, there is no
clarity on factors contributing to aggressive behaviour. Although
a variety of behavioural, psychosocial and psychiatric factors have
been studied in literature, none showed consistent, unanimous re-
sults. This supports the notion that the aetiology of aggressive be-
haviour is often specific to a certain person in a certain context.
Aggression is often the result of multiple factors within the per-
son and in the context and interactions between these factors (Ali
et al., 2014; Antonacci et al., 2008). Some factors may contribute to
the emergence of the behaviour, whereas others may be protective.
It is therefore important that a functional assessment is performed

on an individual basis (Embregts et al., 2009). This may require a
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multidisciplinary effort of for instance a physician to investigate pos-
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sible somatic factors, a psychologist to investigate psychological fac-
tors or communication skills and a caregiver to investigate contextual
factors or life events. Based on the outcomes of a functional assess-
ment, an integrative hypothesis can be formed which may aid in the
choice for the most appropriate (combination of) intervention(s) (Al
et al., 2014; Kerr et al., 2013). The information may guide treatment
and future preventive efforts. This is in agreement with guidelines
on challenging behaviour which state that a personalized inter-
vention focused on causal factors of a behaviour is desirable over
a general approach focused on the symptoms of the behaviour
(Embregts et al., 2019; National Institute & for Health & Clinical
Excellence, 2015). At the moment, there is not sufficient evidence
to determine which factors are most likely to contribute to the emer-
gence or continuation of aggressive behaviour, although the current
review suggests that certain behavioural, psychiatric and psychoso-
cial factors may contribute. In light of the much mentioned diagnostic
overshadowing (Pefa-Salazar et al., 2018), it is recommended that
such factors are part of the functional assessment. To better guide
functional assessments, it is imperative that more research on fac-
tors contributing to aggressive behaviour is undertaken, which also
focuses on understanding the causality of the associations.
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APPENDIX 1

Search terms
Embase.com (Embase incl. Medline): 1488

(“mental deficiency”/mj/exp OR “mentally disabled person”/mj/
de OR ‘“intellectual impairment”/mj/de OR (((intellect* OR mental*)
NEAR/4 (disab* OR impair* OR defici* OR retard* OR disfunct* OR
handicap* OR incapacit*)) OR ((intellect*) NEAR/3 (disorder*)) OR
((cogniti*) NEXT/1 (retard*)) OR ((Down OR Hunter OR Hurler OR
Sanfilippo) NEAR/3 (syndrome*)) OR “fragile X" OR “happy puppet”
OR “Prader Willi” OR ((Leigh) NEXT/1 (disease*))):ti) AND (“behav-
iour disorder”/exp OR “aggression”/exp OR “antisocial behaviour”/
exp OR “aversive behaviour’/exp OR “behavioural stress”/de OR
“avoidance behaviour”/de OR “escape behaviour”/de OR “psychoso-
cial withdrawal”/de OR “social avoidance behaviour”/de OR “drink-
ing behaviour”/de OR “addiction”/exp OR “high risk behaviour”/de
OR “malingering”/de OR “masochism”/de OR “mental dissociation”/
de OR “misconduct”/exp OR “perseveration”/de OR “sadism”/de OR
“sadomasochism”/de OR “sexual deviation”/de OR “stereotypy”/de
OR “substance use”/exp OR “wandering behaviour”/de OR “antisocial
behaviour”/exp OR “conflict”/de OR “anger”/exp OR “anhedonia”/exp
OR “fear”/exp OR “frustration”/de OR “nervousness”/exp OR “enure-
sis”/exp OR “obsession”/exp OR “compulsion””/de OR “paranoia”/de
OR “crime”/exp OR prison/exp OR “prisoner”/de OR “detention”/de OR “of-
fender”/de OR (((challenging OR aberra* OR abnormal OR disturb* OR
disorder* OR crisis OR crises OR devian* OR disrupt* OR problem*
OR disapprov*) NEAR/3 (behavi* OR conduct OR communic* OR eat*
OR drinking OR “impulse control”)) OR ((psychomotor* OR psychoso-
cial) NEAR/3 (disorder* OR deficien* OR disturb* OR impairment* OR
retard*)) OR elopemen* OR automutilat® OR ((self) NEAR/3 (injur* OR
harm* OR mutilat* OR poison*)) OR mutism* OR mute OR aphonia*
OR ((drug* OR alcohol OR tobacco OR substance*) NEAR/3 (seeking
OR abus* OR consum* OR use OR using OR problem* OR depend*))
OR anorexia* OR bulimia* OR addict* OR “food aversion” OR ((anti-
social OR “anti social” OR drinking OR dangerous* OR risk*) NEAR/3
(behav*)) OR killing OR murder* OR pica OR geophagia* OR pagopha-
gia® OR trichophagia* OR kleptomania®* OR pyromania* OR tricho-
tillomania* OR akines* OR akinet* OR bradykine* OR hypokine* OR
bruxism* OR ((dent* OR tooth OR teeth) NEAR/3 (grind* OR clench*))
OR cataton® OR hyperacti* OR hypoacti* OR suicid* OR “acting out”
OR avoid* OR escap* OR withdraw™* OR dissociat* OR misconduct*
OR perseverati* OR sadis* OR sadomasochis* OR cruel* OR (sexual
NEAR/3 (devia*)) OR stereotyp* OR alcoholism OR cannabis OR to-
bacco OR smoking OR wandering OR crim* OR delinquen* OR ne-
glect* OR negligen* OR stalk* OR violen* OR assault OR battering
OR homocide* OR murder* OR assassinat® OR tortur* OR hostil* OR
aggressi* OR anger® OR hate OR rage* OR bullying OR provocat* OR
threat* OR tantrum OR conflict* OR anhedonia* OR fear* OR anxiet*
OR anxious* OR frustrat* OR nervousness OR nervosit* OR enure-
sis OR “bed wetting” OR bedwetting OR coprophag* OR hoarding
OR obsessi* OR compuls* OR paranoi* OR escalati* OR runaway* OR
crime* OR criminal® OR prison* OR offender* OR jail OR delinquen*):ab,ti)
AND (“adult”/exp OR (adult* OR grownup* OR "middle aged" OR
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((grown) NEXT/1 (up*) OR elderly):ab,ti) AND (“social interaction”/
de OR “interpersonal communication”/exp OR “family relation"/exp
OR “friendship”/de OR “caregiver support”/de OR “acoustics”/de OR
“environmental parameters”/exp OR “light related phenomena”/exp
OR “temperature related phenomena”/exp OR ‘“incidence”/exp OR
“prevalence’/exp OR “etiology”/exp OR (((social OR interpersonal*
OR caregiver* OR staff OR psychosocial* OR family) NEAR/3 (in-
teract* OR function* OR relati* OR communicat® OR support*)) OR
friend* OR ((verbal* OR nonverbal* OR skill*) NEAR/3 (communicat®))
OR acoustic* OR noise* OR sound* OR temperature* OR heat* OR
cold* OR light* OR lumen* OR lumin* OR illuminat* OR photo* OR
optic* OR incidence* OR prevalen* OR etiolog* OR aetiolog*):ab,ti)
NOT ([animals]/lim NOT [humans]/lim) NOT (“Conference Abstract”/
it OR “Editorial”/it) AND [2002-2017]/py

Medline (Ovid): 988

(*"Mentally Disabled People"/ OR exp *"Intellectual Disability"/
OR (((intellect* OR mental*) ADJ6 (disab* OR impair* OR defici*
OR retard* OR disfunct® OR handicap* OR incapacit*)) OR ((intel-
lect*) ADJ3 (disorder*)) OR ((cogniti*) ADJ1 (retard*)) OR ((Down OR
Hunter OR Hurler OR Sanfilippo ) ADJ3 (syndrome*)) OR "fragile X"
OR "happy puppet" OR "Prader Willi" OR ((Leigh) ADJ (disease®))).ti.)
AND (exp "Social Behaviour Disorders"/ OR exp "Aggression"/ OR
"Problem Behaviour"/ OR "Hate"/ OR "Runaway Behaviour"/ OR exp
"Drinking Behaviour"/ OR "Alcoholism"/ OR exp "Feeding and Eating
Disorders"/ OR"Malingering"/ OR "Masochism"/ OR "Sadism"/ OR exp
"Self-Injurious Behaviour"/ OR "Wandering Behaviour"/ OR "Conflict
(Psychology)"/ OR exp "Anger"/ OR "Anhedonia"/ OR exp "Fear"/ OR
"Frustration"/ OR exp "Enuresis"/ OR exp "Obsessive Behaviour"/
OR exp "Compulsive Behaviour"/ OR "Paranoid Behaviour'/ OR exp
"Crime"/ OR exp "Criminal Psychology"/ OR "Criminal Behaviour"/ OR
"Dangerous Behaviour"/ OR "Prisons"/ OR "Prisoners"/ OR "Criminals"/
OR (((challenging OR aberra* OR abnormal OR disturb* OR disorder*
OR crisis OR crises OR devian* OR disrupt* OR problem* OR disap-
prov* OR binge) ADJ3 (behavi* OR conduct OR communic* OR eat*
OR drinking OR "impulse control")) OR ((psychomotor* OR psychoso-
cial) ADJ3 (disorder* OR deficien* OR disturb* OR impairment* OR
retard*)) OR elopemen* OR automutilat* OR ((self) ADJ3 (injur® OR
harm* OR mutilat* OR poison*)) OR mutism* OR mute OR aphonia*
OR ((drug* OR alcohol OR tobacco OR substance*) ADJ3 (seeking OR
abus* OR consum* OR using OR problem* OR depend*)) OR anorexia*
OR bulimia* OR addict* OR "food aversion" OR ((antisocial OR "anti
social" OR drinking OR dangerous™ OR risk*) ADJ3 (behav*)) OR killing
OR murder* OR pica OR geophagia* OR pagophagia* OR trichopha-
gia* OR kleptomania* OR pyromania* OR trichotillomania* OR akines*
OR akinet* OR bradykine* OR hypokine* OR bruxism* OR ((dent* OR
tooth OR teeth) ADJ3 (grind* OR clench*)) OR cataton* OR hyperacti*
OR hypoacti* OR suicid* OR "acting out" OR avoid* OR escap* OR
withdraw™* OR dissociat* OR misconduct® OR perseverati* OR sadis*
OR sadomasochis* OR cruel* OR (sexual ADJ3 (devia*)) OR stereotyp*
OR alcoholism OR cannabis OR tobacco OR smoking OR wandering
OR crim* OR delinquen* OR neglect* OR negligen* OR stalk* OR vio-
len* OR assault OR battering OR homocide* OR murder* OR assas-
sinat® OR tortur® OR hostil* OR aggressi* OR anger* OR hate OR rage
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OR bullying OR provocat® OR threat* OR tantrum OR conflict* OR
anhedonia* OR fear* OR anxiet* OR anxious* OR frustrat* OR nerv-
ousness OR nervosit* OR enuresis OR "bed wetting" OR bedwetting
OR coprophag* OR hoarding OR obsessi* OR compuls* OR paranoi*
OR escalati* OR runaway* OR crime* OR criminal* OR prison* OR of-
fender* OR jail OR delinquen®).ab,ti.) AND (exp "Adult"/ OR (adult* OR
grownup* OR ((grown) ADJ (up*) OR "middle aged" OR elderly).ab,ti.)
AND (exp "Interpersonal Relations"/ OR "Friends"/ OR exp "Family
Relations"/ OR "Communication"/ OR "Acoustics"/ OR "Environment"/
OR "Noise"/ OR exp "Light"/ OR exp "Temperature"/ OR "Incidence"/
OR "Prevalence"/ OR etiology.hw. OR (((social OR interpersonal* OR
caregiver® OR staff OR psychosocial*OR family) ADJ3 (interact* OR
function* OR relati* OR communicat* OR support*)) OR friend* OR
((verbal* OR nonverbal* OR skill*) ADJ3 (communicat*)) OR acous-
tic* OR noise* OR sound* OR temperature* OR heat* OR cold* OR
light* OR lumen* OR lumin* OR illuminat* OR photo* OR optic* OR
incidence* OR prevalen* OR etiolog* OR aetiolog*).ab,ti.) NOT (exp
animals/ NOT humans/) NOT (congresses OR editorial).pt.

Limit to yr="2002-2017"

Cochrane Central (trials): 12 (no publication year)

((((intellect* OR mental*) NEAR/4 (disab* OR impair* OR defici* OR
retard* OR disfunct* OR handicap* OR incapacit*)) OR ((intellect*)
NEAR/3 (disorder*)) OR ((cogniti*) NEXT/1 (retard*)) OR ((Down
OR Hunter OR Hurler OR Sanfilippo OR “fragile X" OR “happy pup-
pet” OR “Prader Willi”) NEAR/3 (syndrome*)) OR ((Leigh) NEXT/1
(disease*))):ti) AND ((((challenging OR aberra* OR abnormal OR dis-
turb* OR disorder* OR crisis OR crises OR devian* OR disrupt* OR
problem* OR disapprov*) NEAR/3 (behavi* OR conduct OR commu-
nic* OR eat* OR drinking OR “impulse control”)) OR ((psychomotor*
OR psychosocial) NEAR/3 (disorder* OR deficien® OR disturb* OR
impairment* OR retard*)) OR elopemen* OR automutilat* OR ((self)
NEAR/3 (injur* OR harm* OR mutilat* OR poison*)) OR mutism* OR
mute OR aphonia® OR ((drug* OR alcohol OR tobacco OR substance*)
NEAR/3 (seeking OR abus* OR consum* OR use OR using OR prob-
lem* OR depend*)) OR anorexia* OR bulimia* OR addict* OR “food
aversion” OR ((antisocial OR “anti social” OR drinking OR dangerous*
OR risk*) NEAR/3 (behav*)) OR killing OR murder* OR pica OR geoph-
agia® OR pagophagia® OR trichophagia* OR kleptomania* OR pyro-
mania* OR trichotillomania® OR akines* OR akinet* OR bradykine*
OR hypokine* OR bruxism* OR ((dent* OR tooth OR teeth) NEAR/3
(grind* OR clench*)) OR cataton* OR hyperacti* OR hypoacti* OR sui-
cid* OR “acting out” OR avoid* OR escap* OR withdraw* OR disso-
ciat* OR misconduct® OR perseverati* OR sadis* OR sadomasochis*
OR cruel* OR (sexual NEAR/3 (devia*)) OR stereotyp* OR alcoholism
OR cannabis OR tobacco OR smoking OR wandering OR crim* OR de-
linquen* OR neglect* OR negligen* OR stalk* OR violen* OR assault
OR battering OR homocide* OR murder* OR assassinat* OR tortur*
OR hostil* OR aggressi* OR anger* OR hate OR rage* OR bullying OR
provocat* OR threat* OR tantrum OR conflict* OR anhedonia* OR
fear® OR anxiet™ OR anxious* OR frustrat* OR nervousness OR ner-
vosit* OR enuresis OR “bed wetting” OR bedwetting OR coprophag*
OR hoarding OR obsessi* OR compuls* OR paranoi* OR escalati* OR
runaway™ OR crime* OR criminal* OR prison* OR offender* OR jail OR
delinquen®):ab,ti) AND ((adult* OR grownup* OR "middle aged" OR

((grown) NEXT/1 (up*)) OR elderly):ab,ti) AND ((((social OR interper-
sonal® OR caregiver® OR staff OR psychosocial* OR family) NEAR/3
(interact™ OR function® OR relati* OR communicat* OR support*)) OR
friend* OR ((verbal* OR nonverbal* OR skill*) NEAR/3 (communicat*))
OR acoustic* OR noise* OR sound* OR temperature* OR heat* OR
cold* OR light* OR lumen* OR lumin* OR illuminat* OR photo* OR
optic* OR incidence® OR prevalen® OR etiolog* OR aetiolog*):ab,ti)

PsyclInfo (Ovid): 402

(exp *"Intellectual Development Disorder"/ OR (((intellect* OR
mental*) ADJ4 (disab* OR impair* OR defici* OR retard* OR dis-
funct® OR handicap* OR incapacit*)) OR ((intellect*) ADJ3 (disorder*))
OR ((cogniti*) ADJ1 (retard*)) OR ((Down OR Hunter OR Hurler OR
Sanfilippo OR "fragile X" OR "happy puppet" OR "Prader Willi") ADJ3
(syndrome*)) OR ((Leigh) ADJ (disease*))).ti.) AND ( exp "Behaviour
Disorders"/ OR exp "Aggressive Behaviour'/ OR exp "Antisocial
Behaviour"/ ORexp "Crime"/ OR "Forensic Psychology"/ OR exp "Aversion"/
OR exp "Alcohol Drinking Patterns"/ OR exp "Eating Disorders"/ OR "Binge
Eating"/ OR "Malingering"/ OR exp "Sadomasochism"/ OR exp "Self-
Destructive Behaviour"/ OR "Wandering Behaviour'/ OR exp "Anger"/
OR "Anhedonia"/ OR exp "Fear"/ OR exp "Anxiety"/ OR "Frustration"/ OR
"Urinary Incontinence’/ OR exp "Obsessions”/ OR exp "Compulsions"/
OR exp "Hoarding Behaviour"/ OR "Paranoia"/ OR (((challenging OR ab-
erra®* OR abnormal OR disturb* OR disorder* OR crisis OR crises OR
devian* OR disrupt® OR problem* OR disapprov* OR binge*) ADJ3
(behavi* OR conduct OR communic* OR eat* OR drinking OR "im-
pulse control")) OR ((psychomotor* OR psychosocial) ADJ3 (disorder*
OR deficien* OR disturb* OR impairment* OR retard*)) OR elopemen*
OR automutilat* OR ((self) ADJ3 (injur* OR harm* OR mutilat* OR
poison*)) OR mutism* OR mute OR aphonia* OR ((drug* OR alcohol
OR tobacco OR substance*) ADJ3 (seeking OR abus* OR consum*
OR using OR problem* OR depend*)) OR anorexia* OR bulimia* OR
addict® OR "food aversion" OR ((antisocial OR "anti social" OR drink-
ing OR dangerous™* OR risk*) ADJ3 (behav*)) OR killing OR murder* OR
pica OR geophagia* OR pagophagia* OR trichophagia* OR kleptoma-
nia* OR pyromania* OR trichotillomania* OR akines* OR akinet* OR
bradykine* OR hypokine* OR bruxism* OR ((dent* OR tooth OR teeth)
ADJ3 (grind* OR clench*)) OR cataton* OR hyperacti* OR hypoacti*
OR suicid* OR "acting out" OR avoid* OR escap* OR withdraw* OR
dissociat* OR misconduct® OR perseverati* OR sadis* OR sadomaso-
chis* OR cruel* OR (sexual ADJ3 (devia*)) OR stereotyp* OR alcohol-
ism OR cannabis OR tobacco OR smoking OR wandering OR crim*
OR delinquen® OR neglect® OR negligen* OR stalk* OR violen* OR
assault OR battering OR homocide* OR murder* OR assassinat* OR
tortur* OR hostil* OR aggressi* OR anger* OR hate OR rage OR bul-
lying OR provocat* OR threat* OR tantrum OR conflict* OR anhedo-
nia* OR fear* OR anxiet* OR anxious™ OR frustrat* OR nervousness
OR nervosit* OR enuresis OR "bed wetting" OR bedwetting OR co-
prophag* OR hoarding OR obsessi* OR compuls* OR paranoi* OR es-
calati* OR runaway* OR crime* OR criminal* OR prison* OR offender*
OR jail OR delinquen®).ab,ti.) AND ("adult"/ OR (adult* OR grownup*
OR ((grown) ADJ (up*)) OR "middle aged" OR elderly).ab,ti.) AND ( exp
"Interpersonal Communication"/ OR "Friendship"/ OR "Family Relations"/
OR "Communication"/ OR "Acoustics"/ OR "Environmental Effects"/ OR
"Noise Effects"/ OR exp "lllumination"/ OR exp "Temperature Effects"/
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OR "Epidemiology"/ OR "Etiology"/ OR (((social OR interpersonal* OR
caregiver* OR staff OR psychosocial*OR family) ADJ3 (interact* OR
function* OR relati* OR communicat* OR support*)) OR friend* OR
((verbal* OR nonverbal* OR skill*) ADJ3 (communicat*)) OR acoustic*
OR noise* OR sound* OR temperature* OR heat* OR cold* OR light*
OR lumen* OR lumin* OR illuminat* OR photo* OR optic* OR inci-
dence* OR prevalen* OR etiolog* OR aetiolog*).ab,ti.)

Limit to yr="2002-2017"

Web of Science: 648

TI=(((intellect* OR mental*) NEAR/4 (disab* OR impair* OR defici*
OR retard* OR disfunct* OR handicap* OR incapacit*)) OR ((intellect™®)
NEAR/2 (disorder*)) OR ((cogniti*) NEAR/1 (retard*)) OR ((Down OR
Hunter OR Hurler OR Sanfilippo OR "fragile X" OR "happy puppet" OR
"Prader Willi") NEAR/2 (syndrome*)) OR ((Leigh) NEAR/1 (disease*)))
AND TS=(((((challenging OR aberra* OR abnormal OR disturb* OR dis-
order* OR crisis OR crises OR devian* OR disrupt* OR problem* OR
compulsive OR disapprov*) NEAR/2 (behavi* OR conduct OR com-
munic* OR eat* OR drinking OR "impulse control")) OR ((psychomo-
tor* OR psychosocial) NEAR/2 (disorder* OR deficien* OR disturb* OR
impairment* OR retard*)) OR elopemen* OR automutilat* OR ((self)
NEAR/2 (injur* OR harm* OR mutilat* OR poison*)) OR mutism* OR
mute OR aphonia* OR ((drug* OR alcohol OR tobacco OR substance*)
NEAR/2 (seeking OR abus* OR consum* OR using OR problem* OR
depend*)) OR anorexia® OR bulimia* OR addict* OR "food aversion"
OR ((antisocial OR "anti social" OR drinking OR dangerous*) NEAR/2
(behav*)) OR killing OR murder* OR pica OR geophagia* OR pagopha-
gia* OR trichophagia* OR kleptomania* OR pyromania* OR tricho-
tillomania* OR akines* OR akinet* OR bradykine* OR hypokine* OR
bruxism* OR ((dent* OR tooth OR teeth) NEAR/2 (grind* OR clench®))
OR cataton™ OR hyperacti* OR hypoacti* OR suicid* OR "acting out"
OR avoid* OR escap* OR withdraw* OR dissociat* OR misconduct*
OR perseverati* OR sadis* OR sadomasochis* OR cruel* OR (sexual
NEAR/2 (devia*)) OR stereotyp* OR alcoholism OR cannabis OR to-
bacco OR smoking OR wandering OR crim* OR delinquen* OR ne-
glect* OR negligen® OR stalk* OR violen* OR assault OR battering
OR homocide* OR murder* OR assassinat® OR tortur* OR hostil* OR
aggressi* OR anger* OR hate OR rage* OR bullying OR provocat* OR
threat™ OR tantrum OR conflict* OR anhedonia* OR fear* OR anxiet*
OR anxious™® OR frustrat®* OR nervousness OR nervosit* OR enure-
sis OR "bed wetting" OR bedwetting OR coprophag* OR hoarding
OR obsessi* OR compuls* OR paranoi* OR escalati* OR runaway* OR
crime* OR criminal® OR prison* OR offender* OR jail OR delinquen*)) AND
((adult* OR grownup™* OR "grown up" OR "grown ups" OR "middle aged"
OR elderly)) AND ((((social OR interpersonal* OR caregiver* OR staff
OR psychosocial* OR family) NEAR/2 (interact* OR function* OR re-
lati* OR communicat® OR support*)) OR friend* OR ((verbal* OR non-
verbal* OR skill*) NEAR/2 (communicat*)) OR acoustic* OR noise* OR
sound* OR temperature® OR heat® OR cold* OR light* OR lumen* OR
lumin* OR illuminat* OR photo* OR optic* OR incidence* OR preva-
len* OR etiolog* OR aetiolog*))) AND DT=(Article) AND LA=(English)

Timespan=2002-2017

Cinahl (EBSCO): 2796

(MJ "Mentally Disabled People+" OR MJ "Intellectual Disability+"
OR (((intellect* OR mental*) N5 (disab* OR impair* OR defici* OR
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retard* OR disfunct® OR handicap* OR incapacit*)) OR ((intellect*)
N2 (disorder*)) OR ((cogniti*) N1 (retard*)) OR ((Down OR Hunter OR
Hurler OR Sanfilippo ) N2 (syndrome*)) OR "fragile X" OR "happy
puppet" OR "Prader Willi" OR ((Leigh) N1 (disease*))).ti.) AND ( MH
"Social Behaviour Disorders+" OR MH "Drinking Behaviour+" OR MH
"Substance Abuse+" OR MH "Eating Disorders+" OR "OR MH "Risk
Taking Behaviour+" OR MH "Conflict (Psychology)+" OR MH "Anxiety+"
OR MH "Fear+" OR MH "Enuresis+" OR MH "Obsessive-Compulsive
Disorder+" OR MH "Crime+" OR MH "Criminal Psychology+" OR MH
"Public Offenders+" OR (((challenging OR aberra* OR abnormal OR
disturb* OR disorder* OR crisis OR crises OR devian®* OR disrupt*
OR problem* OR disapprov* OR binge) N2 (behavi* OR conduct OR
communic* OR eat* OR drinking OR "impulse control")) OR ((psy-
chomotor* OR psychosocial) N2 (disorder* OR deficien* OR disturb*
OR impairment® OR retard*)) OR elopemen* OR automutilat®* OR
((self) N2 (injur* OR harm* OR mutilat* OR poison*)) OR mutism*
OR mute OR aphonia* OR ((drug* OR alcohol OR tobacco OR sub-
stance*) N2 (seeking OR abus* OR consum* OR using OR problem*
OR depend*)) OR anorexia* OR bulimia® OR addict* OR "food aver-
sion" OR ((antisocial OR "anti social" OR drinking OR dangerous™ OR
risk*) N2 (behav*)) OR killing OR murder* OR pica OR geophagia*
OR pagophagia* OR trichophagia®* OR kleptomania* OR pyroma-
nia* OR trichotillomania* OR akines* OR akinet* OR bradykine®* OR
hypokine* OR bruxism* OR ((dent* OR tooth OR teeth) N2 (grind*
OR clench*)) OR cataton* OR hyperacti* OR hypoacti* OR suicid*
OR "acting out" OR avoid* OR escap* OR withdraw* OR dissociat*
OR misconduct* OR perseverati* OR sadis* OR sadomasochis* OR
cruel® OR (sexual N2 (devia*)) OR stereotyp* OR alcoholism OR can-
nabis OR tobacco OR smoking OR wandering OR crim* OR delin-
quen® OR neglect® OR negligen* OR stalk* OR violen* OR assault
OR battering OR homocide* OR murder* OR assassinat* OR tortur*
OR hostil* OR aggressi* OR anger* OR hate OR rage OR bullying OR
provocat® OR threat* OR tantrum OR conflict* OR anhedonia* OR
fear® OR anxiet® OR anxious* OR frustrat* OR nervousness OR ner-
vosit* OR enuresis OR "bed wetting" OR bedwetting OR coprophag*
OR hoarding OR obsessi* OR compuls® OR paranoi* OR escalati* OR
runaway* OR crime* OR criminal* OR prison* OR offender* OR jail OR
delinquen®)) AND ( MH "Adult+" OR (adult* OR grownup* OR "mid-
dle aged" OR elderly)) AND (MH "Interpersonal Relations+"' OR MH
"Communication+" OR MH "Acoustics+" OR MH "Environment+" OR
MH "Optics+" OR (((social OR interpersonal* OR caregiver* OR staff
OR psychosocial*OR family) N2 (interact* OR function* OR relati*
OR communicat* OR support*)) OR friend* OR ((verbal* OR nonver-
bal* OR skill*) N2 (communicat*)) OR acoustic* OR noise* OR sound*
OR temperature* OR heat* OR cold* OR light* OR lumen* OR lumin*
OR illuminat* OR photo* OR optic* OR incidence* OR prevalen* OR
etiolog* OR aetiolog*))
Limiters: Published Date: 20020101-20171231
Google Scholar: 200 (top relevance, no publication year)
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