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Abstract

Objectives

Approximately 10% of people with intellectual disability display aggressive challenging

behaviour, usually due to unmet needs. There are a variety of interventions available, yet a

scarcity of understanding about what mechanisms contribute to successful interventions.

We explored how complex interventions for aggressive challenging behaviour work in prac-

tice and what works for whom by developing programme theories through contexts-mecha-

nism-outcome configurations.

Methods

This review followed modified rapid realist review methodology and RAMESES-II standards.

Eligible papers reported on a range of population groups (intellectual disability, mental

health, dementia, young people and adults) and settings (community and inpatient) to

broaden the scope and available data for review.

Results

Five databases and grey literature were searched and a total of 59 studies were included.

We developed three overarching domains comprising of 11 contexts-mechanism-outcome

configurations; 1. Working with the person displaying aggressive challenging behaviour, 2.

Relationships and team focused approaches and 3. Sustaining and embedding facilitating

factors at team and systems levels. Mechanisms underlying the successful application of
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interventions included improving understanding, addressing unmet need, developing posi-

tive skills, enhancing carer compassion, and boosting staff self-efficacy and motivation.

Conclusion

The review emphasises how interventions for aggressive challenging behaviour should be

personalised and tailored to suit individual needs. Effective communication and trusting rela-

tionships between service users, carers, professionals, and within staff teams is essential to

facilitate effective intervention delivery. Carer inclusion and service level buy-in supports the

attainment of desired outcomes. Implications for policy, clinical practice and future directions

are discussed.

Prospero registration number

CRD42020203055.

Introduction

Aggressive challenging behaviour is defined as any non-verbal, verbal or physical behaviour

perceived to be threatening or that causes harm to others or property [1, 2]. The display of clin-

ically significant aggressive challenging behaviour in adults with intellectual disability is com-

mon, occurring as often as weekly in 7–10% of adults [3]. Higher rates have also been

reported, varying from 31–75% depending on the type of aggressive challenging behaviour

and population in question [4, 5]. There are a range of triggers of aggressive challenging behav-

iour for people with intellectual disability, including placing demands on the person, provoca-

tion from others, changing activities or unexpected events [2]. These behaviours are a primary

driver for the use of restrictive practices and psychiatric admission of people with intellectual

disability in the absence of mental illness [6]. Further consequences include a reduced quality

of life, risks to physical safety, significant economic costs, and exclusion [6–8]. Therefore,

investigating potentially effective therapeutic strategies for aggressive challenging behaviour in

this population is paramount.

Existing research suggests interactions between biological, psychosocial and other environ-

mental vulnerability factors in the presence and maintenance of aggressive challenging behav-

iour [9, 10]. Multiple factors (i.e. age, psychotropic medication use, pervasive developmental

disorder, mood instability, etc.) are associated with an increased risk in adults with intellectual

disability [11]. Additionally, significant heterogeneity within the intellectual disability popula-

tion, and a person’s cognitive and communication abilities, may have a significant impact on

the phenomenology, severity, triggers and maintenance of aggressive challenging behaviour,

as well as how it is understood by others [3, 12, 13]. Individuals with severe to profound intel-

lectual disability may have more difficulties communicating their needs or thinking through

the consequences of their actions compared to people with milder impairments. This heteroge-

neity needs to be considered when identifying and selecting appropriate interventions.

As aggressive challenging behaviour is a complex real-life problem with wide variation in

population, presentation, causation, and context, a realist review can serve to contextualise the

therapeutic impact of complex interventions, combining empirical and theoretical evidence to

develop programme theories. Programme theories are based on the concept that underlying

mechanisms (M) operate in particular contexts (C) to produce certain outcomes (O). Context-
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mechanism-outcome (CMO) configurations are a means of producing programme theories,

leading to a deeper understanding of how interventions work in diverse contexts and popula-

tion groups [14–16]. Rapid realist reviews have been adapted from realist reviews to apply real-

ist methodologies within shorter time constraints and involve expert knowledge users

throughout the process [17].

This study aims to conduct a rapid realist review and develop a set of programme theories

to explore how complex interventions work to reduce aggressive challenging behaviour, under

which circumstances and for whom. Specifically, we will investigate:

1. Which interventions or intervention components work best to reduce aggressive challeng-

ing behaviour

2. Which contexts support or hinder their effectiveness

3. What are the key mechanisms that impact on the delivery, engagement and success of com-

plex interventions

Where possible, we aim to identify key features of individuals with intellectual disability

and of family and paid carers who respond differentially to complex interventions for aggres-

sive challenging behaviour within care systems. In addressing these aims, we have integrated

complementary approaches in our methodology: Identification of initial programme theories

on what may sustain medium to long term change in treatment impact and practice; and a

qualitative interview analysis to test these theories and factors associated with uptake and

interventions delivery in routine care.

Materials and methods

Study design

Expert knowledge users contributed at each stage of the review process via a local reference group

(LRG) and an expert panel. The LRG included nine stakeholders (i.e., practitioners, commission-

ers of services and family carers) recruited from charities and services in England, Scotland and

Northern Ireland, who aimed to ensure the results were relevant to the clinical context of this pop-

ulation. The group met on three occasions between June 2020 and March 2021, and sent written

feedback on the CMO configurations in March 2022. The expert panel included seven expert

researchers from the study research team, aiming to ensure the review was focused and evidence

was interpreted appropriately. They met on four occasions between July 2020-October 2021 and

commented on the CMOs and if-then statements throughout this period.

We used a modified rapid realist review methodology [17] guided by the RAMESES-II stan-

dards for analysis and reporting [18], the process included the following stages and was guided

throughout by the LRG and expert panel:

1. Development of the scope and initial programme theory

2. Literature searching, selection and appraisal of records (search terms are available in S1 Table)

3. Data extraction and analysis

4. Theory testing and validation via a qualitative interview analysis

5. Synthesis of findings

Further details of this process are outlined in Fig 1. Although presented sequentially, these

stages were iterative and data extraction, analysis and programme theories were continually

revised based on consultations with the LRG, expert panel, and interview findings. Our initial
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programme theory is presented in Fig 2. The theory outlines the context surrounding complex

interventions for aggressive challenging behaviour, including system-level factors such as staff-

ing, service model and therapist skills and person-level factors such as motivation, experience

and ability. Intervention mechanisms were outlined as needing to focus on improving thera-

pist self-efficacy, understanding of behaviour, encouraging reinforcement and providing ade-

quate support to reduce aggressive challenging behaviour and other desired outcomes (e.g.,

increased carer efficacy, improved communication, etc.).

Fig 1. Stages of the rapid realist review [19].

https://doi.org/10.1371/journal.pone.0285590.g001
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Due to limited relevant data regarding addressing aggressive challenging behaviour in peo-

ple with intellectual disability, findings from other population groups (e.g. older people with

dementia and agitation, adults with mental illness displaying violence, children and young

people with conduct problems) in a range of settings, including inpatient and forensic, pro-

vided useful information about the content and implementation of complex interventions in

clinical pathways. Focusing on causal mechanisms and searching for additional sources that

provide relevant information under different contexts is common in realist reviews [20]. As

such, we retained broad inclusion criteria, looking beyond literature that sits fully within the

field of intellectual disability and broadening the scope to explore all types of challenging

behaviour.

Inclusion criteria were as follows:

1. Design: Qualitative, quantitative or mixed methods research, exploring interventions for

challenging behaviour

2. Population: People demonstrating challenging behaviour with and without intellectual dis-

ability and/or autism, any type of mental illness, dementia, conduct or externalising disor-

ders. The focus was on individuals aged over 18, although child/adolescent studies were

also included if relevant to the research question.

3. Intervention: Programmes reporting outcome data for aggressive challenging behaviour or

challenging behaviour

4. Outcomes of interest:

• Individual outcomes–changes in challenging behaviour, incidents of behaviour and hos-

pitalisations; service satisfaction, quality of life;

• Family and paid carer outcomes–carer service satisfaction, quality of life, burden, compe-

tence to manage challenging behaviour;

• Systems outcomes–staff knowledge/skills, staff engagement

Quality appraisal

Quality was assessed according to relevance and rigour [18, 21].

A record was deemed more relevant if it met one or both criteria listed below:

Fig 2. Initial programme theory pathway for addressing aggressive challenging behaviour in adults with intellectual disability.

https://doi.org/10.1371/journal.pone.0285590.g002
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A. Contributed significantly to theory building through its conceptual richness (the degree of

theoretical and conceptual explanation of how an intervention is expected to work) [22].

We defined a conceptually rich record as one contributing to three or more initial pro-

gramme theories, conceptualised as ‘if/then statements.’

B. Recruited a sample of adults with intellectual disability in a community setting.

If a record met neither condition it was deemed less relevant. Judgements of relevance were

made by means of an iterative and collaborative process of theory development with input

from the expert panel.

Meanwhile, rigour refers to whether the methods employed by a study are credible [21].

Randomised control trials were deemed more rigorous if they received an overall score of ‘low

risk’ or ‘some concerns’ in the Risk of Bias 2 measure, and less rigorous if they scored as ‘high

risk’ [23]. Qualitative studies were judged as more rigorous if they received a total of 60% or

above on the Critical Appraisal Skills Programme UK measure (scored from 0–100), or less

rigorous if they did not [24]. All other study types were judged as more rigorous if they

received a total score of 60% or above on the Mixed Methods Appraisal Tool (scored from

0–20), or less rigorous if they did not [25]. Two raters independently appraised the rigour of

each record, with initial agreement at 74.6%. Any disagreements were then resolved through

discussion. While judgements of relevance helped to ascertain the more important papers

guiding theory development and rigour served to measure record quality, no records were

excluded based on these judgements.

Stakeholder interviews

Six stakeholders (4 healthcare professionals, 1 family carer, 1 service manager; 3 male) were

recruited from England, Scotland and Northern Ireland and were interviewed between May-

August 2021 about their experiences of receiving or delivering complex interventions for

aggressive challenging behaviour. Informed written consent was obtained and stakeholders

were interviewed through semi-structured interviews. These interviews were conducted to test

and validate the emerging theories and included questions related to the nature, delivery and

impact of interventions. Interviews were audio-recorded, transcribed and analysed themati-

cally. The analysis was discussed with the LRG and expert panel to further refine the analysis

and theories. Ethical approval was obtained to conduct this part of the review (REC reference:

removed for blind submission).

Patient and public involvement

In addition to working with expert knowledge users in the LRG throughout the review, two

Patient and Public Involvement groups (one for family carers and one for service users) were

consulted from the study design stage and throughout the review process during quarterly

meetings. They reviewed the initial programme theories, CMO configurations, stakeholder

interview schedule and final programme theories and their feedback was continually incorpo-

rated into revised iterations.

Results

The initial searches identified 8343 records. After the removal of duplicates and the initial

screening of abstracts and titles, 484 records underwent a full text search. 52 records were con-

sidered to fulfil the inclusion criteria. Following consultations with the LRG and expert panel

up until March 2022, a further 12 relevant citation pearls were added (records identified that

shared common characteristics with the other records under review) [26]. Five records were
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supplemented in place of full National Institute of Health Research (NIHR) reports which pro-

vided more detailed information. In total, 59 records were included in the review (see Fig 3 for

full search details).

Of the 59 studies included, 37 focused on individuals with intellectual disability (mild-mod-

erate n = 19, all levels of severity n = 11, moderate-severe or severe-profound n = 4, unspecified

n = 3), 10 studies included neurotypical individuals with mental illness, 8 focused on people

living with dementia, 2 included participants with behavioural disorders (i.e. patterns of dis-

ruptive behaviours that last for at least 6 months) and 2 on individuals with autism spectrum

disorder. Six studies included just children or adolescents. Sample sizes ranged from 3 to 847

participants (mean: 99.82, SD = 172.17). Most studies were from the UK (n = 30), followed by

the USA (n = 14), the Netherlands (n = 4), Canada (n = 3), Ireland (n = 2), New Zealand

(n = 2) and one each in China, Australia, Sweden and Singapore.

Thirty studies used an experimental design (randomised controlled trial (n = 13), within-

group repeated measures (n = 6), waiting list control (n = 5), multisite (n = 2), double cross-

over (n = 1), non-randomised assignment to two intervention groups (n = 1), non-randomised

assigned to matched control group (n = 1) and multiple baseline (n = 1)). The remaining 29

studies utilised the following designs: single case design (n = 8), feasibility/pilot (n = 6), quali-

tative (n = 5), protocols or intervention development/theoretical (n = 4), mixed methods

(n = 3), observational (n = 2) and descriptive studies (n = 1).

Fig 3. PRISMA diagram.

https://doi.org/10.1371/journal.pone.0285590.g003
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Of the included studies, 30 reported on manualised interventions. Fifty reported single

interventions, i.e., CBT approaches to anger management (n = 20), mindfulness-based

approaches (n = 10), Positive Behavioural Support (n = 7), carer skills training (n = 7), Dialec-

tical Behaviour Therapy (n = 4), multi-sensory intervention (n = 1) and an attachment-based

therapeutic community intervention (n = 1). Nine papers reported on multi-component inter-

ventions, incorporating several approaches including behavioural activation, increasing mean-

ingful events and promoting effective communication. Fourteen studies reported elements of

personalisation, including tailoring the approach to the individual [27, 28], varying session

length based on concentration levels [29] and creating individualised plans [30]. For a full

summary of included studies, please see S2 Table.

In terms of quality, 47 papers were judged to be more relevant, with 34 papers contributing

significantly to theory building and 26 papers recruiting a sample of adults with intellectual

disability in the community. Thirteen papers satisfied both relevance and rigour and 12 papers

met neither criterion. 43 papers were judged to be more rigorous. A total of 34 (57.6%) papers

were judged to be both highly relevant and rigorous (see S3 Table).

We identified three overarching themes to capture key aspects of the evidence with sub-

themes to account for the breadth of the data. The themes were 1. Working with the person

displaying aggressive challenging behaviour, 2. Relationships and team focused approaches,

and 3. Embedding and sustaining facilitating factors at team and systems levels. These theories

are presented in Tables 1–3 below, including examples and supporting evidence from stake-

holder interviews and our consultation work.

1. Working with the person displaying aggressive challenging behaviour

The following 4 CMO configurations were identified within this domain:

A. Emotion recognition, regulation and skill development

B. Approaches for individuals across all levels of intellectual disability

C. Meaningful activities

D. Facilitating factors of direct intervention

i. Personalising intervention content, format and delivery

ii. Intervention duration

A. Emotion recognition, regulation and skill development. A core element of many inter-

ventions related to supporting people to recognise and regulate their emotions, with a specific

focus on managing feelings of anger. This requires individuals to recognise they are struggling to

control their emotions and have the capacity and willingness to develop new functional skills and/

or behaviours to manage those feelings. Only those with mild to moderate intellectual disability

may have the sufficient cognitive skills required to benefit from this type of intervention.

Emotional regulation interventions have demonstrated efficacy and one participant with an

intellectual disability stated the following after receiving cognitive behavioural therapy (CBT)

for anger management: “I’m just the same person, but. . . if I get angry, I talk about what’s

annoying me. . . makes me feel much, what’s the word, makes me feel much better. . . with

myself” [31].

B. Approaches for individuals across all levels of intellectual disability. The population

with intellectual disability is heterogenous, and those with more severe impairment may be

unable to engage directly in the therapeutic process. Further, people with intellectual disability

may have limited freedom and control over their lives, even if they have their own tenancies,
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Table 1. Working with the person displaying aggressive challenging behaviour.

Title If (C) Then (M) Outcome (O) Included

studies that

contribute to

CMO

Supporting evidence from

stakeholder interviews

A. Emotion

recognition,

regulation, and

skill development

If individuals presenting with

difficulties in emotional

regulation have the necessary

cognitive skills to engage in

interventions delivered by lay

therapists (family or paid

carers) or clinically trained

staff in both community and

inpatient settings

they can learn:

1) To identify anger

provoking situations/early

signs of anger (triggers).

2) To distinguish between

appropriate and

inappropriate expression of

anger.

3) To develop new, positive,

skills or behaviours to replace

less helpful ones.

This can lead to a reduction in

the display of aggressive

behaviour.

[29–31, 34–

62]

“People I have used it with
have found that [cognitive
behavioural therapy] really
helps give them the tools for
trying to modify their
thinking in the future on their
own if possible or even just
with the help of staff
scaffolding that. It almost
sometimes feels like when they
first get it, it is like a lightbulb
moment for some people and
when they first understand a
link between thoughts and
emotions.” (Healthcare
professional 1)
“A massive bit of it is
accessing the physiological
component so that people are
able to identify when they are
very low down in their
escalation cycle so that they
are not waiting until they are
really, really agitated before
they do anything so that they
can try and deescalate before
it gets to that stage. A lot of
people that I have worked
with can’t actually tell when
they are getting angry and
then don’t know what to do
about it at that stage. It is
almost like it is a runaway
train and they just can’t stop.”
(Healthcare professional 1)

B. Approaches for

individuals across

all levels of

intellectual

disability

If staff are trained to deliver

sensory stimulation with

service users in shared

environments (including

those with more severe/

profound impairments and

those requiring inpatient

care), and/or staff are trained

to provide comfort or create

relaxing spaces

this can lead to a calmer

environment, a reduction in

sensory overload for

individuals and an

opportunity for de-escalation

when anger-provoking

situations occur.

This can lead to a reduction in

the display of aggressive

challenging behaviour and

improved communication and

relationships.

[28, 63–65] “Because an environment that
is calming, that has greenery,

that has colours on the walls,
where there’s not paint flaking
off, where the echo is reduced,

it’s not over stimulating all
the time. All of these things
impact on how stressed we
feel. And if we can reduce the
stress in the environment, we
stand a better chance of then
actually helping someone to
learn some new skills as well”
(Healthcare professional 2)
"To maybe looking at a range
of sensory activities that will
help them emotionally
regulate, and that could be
massage, music, it could be a
focused activity.” (Healthcare
professional 3)

(Continued)
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e.g., are placed in supported living, but with no control over who they live with or who sup-

ports them, and even less agency and control if living in residential or inpatient settings. A lack

of autonomy over one’s environments can be overstimulating, under-stimulating or stressful.

Elements of sensory based interventions (e.g., music), can elicit positive emotions, whilst other

sensory approaches (e.g., massage tools, lights, soft toys in a quiet and relaxing room, etc.) can

be used to de-escalate situations by relaxing and distracting individuals, ideally in place of

medication or other restrictive practices.

C. Meaningful activities. The opportunity for structured and personalised meaningful

activities within both community and inpatient settings can combat boredom, provide stimu-

lation, empower individuals and provide feelings of control over the environment. This can

improve quality of life and can de-escalate or even prevent incidents of aggressive challenging

behaviour.

Table 1. (Continued)

Title If (C) Then (M) Outcome (O) Included

studies that

contribute to

CMO

Supporting evidence from

stakeholder interviews

C. Meaningful

activities

If staff are trained to organise

and deliver meaningful

activities (music, hobbies,

tasks, social activities) with

service users in shared

environments (including

those with more severe/

profound impairments and

those requiring inpatient care)

unmet needs for sensory and

social interaction can be met

and personally meaningful

activities can provide

stimulation and combat

boredom, whilst enabling

service users to experience

enjoyment from activities

they are interested in.

This can lead to improvements

in service user quality of life,

while preventing incidences of

aggressive behaviour and de-

escalating incidences when

they occur.

[66–69] “I had a guy in his 40s who
was incredibly aggressive and
a lot of attachment issues, and
he discovered baking. I just
wanted him to find one thing
that he would be good at, and
he loves baking, so he can
actually make something.

And the sense of achievement
he gets from that and the
sense of fulfilment he gets
when he’s able to give that to
someone, and they go, that’s
actually really nice, and they
mean it. And that’s done
more to manage his aggressive
behaviours than anything
they’ve done.” (Healthcare
professional 3)

D. Facilitating

factors of direct

intervention

i. Personalising

intervention

content, format

and delivery

If clinically trained therapists

or adequately trained lay

therapists (family or paid

carers) personalise

intervention content, session

order, treatment pace and or

duration and delivery format

interventions can address

individuals’ particular

experiences, wishes, complex

needs and abilities, and

therefore can achieve a better

fit.

This can then lead to greater

engagement and satisfaction,

all of which can then help to

reduce the display of aggressive

challenging behaviour.

[28, 29, 41–43,

48, 55, 56, 70]

“Most stuff has been adapting
existing programmes, or
working on existing groups,
that have been running, and
thinking about the
participants who are coming
and how to make things
accessible to them.”
(Healthcare professional 2)
“Also, length of sessions, it
totally depends on how long
somebody can concentrate
for. . . “(Healthcare
professional 1)

ii. Intervention

duration

If interventions are practiced

by target individuals or their

carers over longer treatment

durations

individuals gain more

opportunity to practice and

embed skills.

Behaviour change is sustained,

and aggressive behaviour is

reduced.

[31, 44, 49, 61,

71–73]

“We can keep going as long as
it is necessary. It is really hard
to say in terms of number of
sessions.” (Healthcare
professional 1)

Note: C: Context, M: Mechanisms, O: Outcome

https://doi.org/10.1371/journal.pone.0285590.t001
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Table 2. Relationship and team focused approaches.

Title If (C) Then (M) Outcome (O) Included

studies that

contribute to

CMO

Supporting evidence from

stakeholder interviews

A. Feeling listened to,

valued, and supported

in therapy

If individuals with intellectual

disability have access to a

therapist who talks to them in

a confidential, consistent, and

non-judgemental way

they are more likely to feel

respected and understood.

This can then increase

engagement and facilitate

positive treatment

outcomes.

[56, 58, 61, 69,

71, 75]

“It’s that therapeutic
relationship, nothing’s going to
work, no intervention is going
to work unless the client has a
really good relationship where
they trust the person.”
(Healthcare professional 3)
“Being open and honest with
her. It is letting her know there
are boundaries. . . I feel we
have a positive relationship.

And the respect, I do feel I try
and get her to give me as much
respect as what I will be giving
her because at the end of the
day, we’re both human beings”
(Family carer)

B. Supporting

communication and

relationships between

service users and

family carers

If family members are taught

to better communicate with

and understand the person in

their care and are taught to

co-facilitate the delivery of

interventions targeting

aggressive challenging

behaviour

this can lead to increased

knowledge, empathy and

understanding, a reduction in

conflict or problematic

interactions and

improvements in the social

environment of the family

home.

This can lead to decreased

aggressive behaviour and

improved relationships at

home.

[34, 70, 74, 76,

77]

“I beat myself up at night when
no-one’s looking because I
don’t like [my child], or they
annoy me, or I’m not meeting
their needs and I’m failing
them in every way. Or that I
can’t communicate [with] the
professionals around me what
they need and it seems to me
that they’re always being left to
one side and never being
appropriately cared for.”
(Healthcare professional 4)
“. . .and affording the listener,
the mum, the ability to use that
information to understand the
situation then to respond in a
way that then meets the need.”
(Healthcare professional 4)

C. Supporting

communication and

relationships between

service users and paid

carers

If paid carers are taught to

better communicate with and

understand the person in

their care and are taught to

co-facilitate the delivery of

interventions targeting

aggressive challenging

behaviour

this can help staff to have a

better understanding of the

behaviour and respond to

individuals with greater levels

of compassion and in a calm

manner that facilitates de-

escalation.

These processes can reduce

rates of problematic

interactions and build

relationships as staff learn to

adapt their responses,

thereby reducing the display

of aggressive challenging

behaviour in service users.

This can also lead to

improved care practices,

enhanced staff confidence

and reduced burnout and

stress.

[31, 50, 52, 60,

63, 65–69, 72,

73, 78–88]

“If someone changes something
in my schedule, I expect them
to phone me and tell me why,

and not apologise, but say sorry
for the inconvenience. And the
same with our clients, if you
can’t get the day-care and
you’re not going shopping when
you usually do, when you don’t
have your one-to-one time, it
shouldn’t just be it’s not
happening. They need the
respect of going, it’s not
happening because. . . And the
language we use matters.”
(Healthcare professional 3)
“We know our patients really,

really well here because they
are more longer-term patients,
so we can see early warning
signs that things might not be
right. And then we can pick up
then really quickly so they
don’t escalate up. And I think
we’re consistent.” (Service
manager)

(Continued)
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D. Facilitating factors of direct intervention. i. Personalising intervention content, format
and delivery. Personalisation in this context refers to improving the accessibility of an inter-

vention through adaptations to promote understanding, engagement and to suit an individu-

al’s specific needs [32]. This can include:

• Adaptations–making adjustments (e.g., using pictures) to help individuals better understand

content or by choosing to deliver elements based on their appropriateness and relevance to

the individual (i.e., based on their communicative and cognitive abilities). Adaptations also

apply to the pace and duration of sessions;

• Making intervention delivery fun and engaging can help with buy-in and motivation (e.g.,

sessions delivered through games to those with concentration difficulties).

Interventions personalised to address an individuals’ experiences, wishes, needs and abili-

ties can achieve a better fit and lead to more desired outcomes.

ii. Intervention duration. The duration of interventions ranged from a single session up to

two years. Whilst it is still unclear whether longer durations are more efficacious than shorter

ones, it is likely that a tiered approach is warranted depending on the complexity and severity

of aggressive challenging behaviour [33]. For individuals with impaired cognitive ability, it is

possible that longer treatment durations (32–52 weeks) can allow for maintenance which can

help to embed skills and possibly support people to use them in real life situations. However, it

was highlighted during consultations that family and paid carers may be unwilling or unmoti-

vated to commit to longer term interventions, therefore shorter interventions may have greater

uptake and adherence. See Table 1 for further information.

2. Relationships and team focused approaches

Four CMO configurations relate to the following:

A. Feeling listened to, valued, and supported in therapy

Table 2. (Continued)

Title If (C) Then (M) Outcome (O) Included

studies that

contribute to

CMO

Supporting evidence from

stakeholder interviews

D. Facilitating factors

of collaborative

working between

systems and families

If the person with intellectual

disability, their families, paid

carers and professionals

communicate efficiently

without preconceived ideas or

judgement and reflect on

common goals and values

this can help build trusting

relationships.

This can facilitate

intervention adherence, buy

in and better outcomes.

[30, 87] “We are all singing from the
same hymn sheet. Not
everybody is able to do the
actual therapeutic part of it,
but the whole team is in
complete agreement with most
of the strategies that get put in
place because they just make
common sense.” (Healthcare
professional 1)
"Can email about it or chat
about it and get together. I do
feel. And if there was
something wrong that I felt
maybe that I wasn’t equipped
to deal with, I would know that
I have them on support, on
standby for the support should
I need it.” (Family carer)

Note: C: Context, M: Mechanisms, O: Outcome

https://doi.org/10.1371/journal.pone.0285590.t002
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B. Supporting communication and relationships between service users and family carers

C. Supporting communication and relationships between service users and paid carers

D. Facilitating factors of collaborative working between systems and families

Whilst there is overlap between B) and C) CMO configurations above, they address the

theme from different perspectives and highlight distinct elements to be considered based on

the type of carer.

A. Feeling listened to, valued, and supported in therapy. Individuals value the opportu-

nity to speak to a receptive therapist who ‘understands how they feel,’ treats them respectfully

and speaks to them in a confidential, consistent, and non-judgemental way. Therapists can

become allies or attachment figures, and therapeutic relationships characterised by warmth

and empathy encourage individuals to learn new ways to manage their emotions and recognise

and respond adaptively to situations. An individual with intellectual disability receiving CBT

reported feeling respected by their therapist: “Well [my therapist] seems to think I’ve got the

brain of an adult, she seems to think I speak like an adult and I do things in an adult way” [71].

Table 3. Sustaining and embedding change at team and systems levels.

Title If (C) Then (M) Outcome (O) Included

studies that

contribute to

CMO

Supporting evidence from

stakeholder interviews

A. Removing

barriers to

mentorship and

support for those

delivering

interventions

If staff with varying levels of

skills, abilities, and motivation

receive regular supervision or

mentorship from clinically

trained staff, have intervention

leads or champions and have

choice in whether they are

trained

individuals develop a clearer

understanding of the

intervention and what is

expected from them as well as

being motivated to embed

these skills into routine

practice, allowing for

sustained and systemic change

across numerous sites.

This can then help to ensure

that interventions are

delivered with high fidelity

with treatment outcomes

being maintained for longer

with a reduction in aggressive

behaviour observed.

[30, 31, 46, 50,

52, 59, 63, 65–

67, 77, 84–88]

“Staff have said when they’ve
been going back to their
areas, how [support] made
them feel really relieved and
comforted. And that if they
were worried about anything,

then they could come and
speak to us. As well as the
staff team being really
welcoming, it’s had the
positive impact that’s gone
back to them.” (Service
manager)

B. Intervention

deliverers having

protected time to

learn and practice

skills

If carers and staff facilitating

intervention delivery to people

with intellectual disability have

protected time to practice and

learn new skills

this can promote engagement

and ensure they embed new

skills into practice.

This can then increase a sense

of competence and

confidence in applying new

skills and help to ensure

changes in behaviour are

sustained.

[34, 51, 54, 70,

74, 76, 78, 83]

“. . .allows staff. . . to air their
views on situations that have
happened, review how a
situation was dealt with and
managed. Come up with
ideas and formulations on
how to manage situations in
a better way next time,
they’re able to throw all their
ideas out. . .” (Service
manager)

C. Facilitating

factors for

collaborative

working within

teams

If paid carers and staff are

taught interventions which

focus on working cohesively

and sharing responsibilities

with other staff members

interventions will run

smoothly, and staff can share

skills and support others to

deliver the intervention whilst

also building a shared

understanding of the triggers

and maintenance of

behaviour.

This can result in more

positive shared environments,

trust and collective

responsibility, improving staff

and service user outcomes

(e.g., sustained reductions in

aggressive challenging

behaviour, decreased staff

turnover, burnout and stress)

[31, 63, 65, 79,

81, 85, 87]

“. . .it supports the staff to be
consistent and come up with
consistent approaches to help
support them in managing
the individual, and also give
the individual consistency”.
(Service manager)

Note: C: Context, M: Mechanisms, O: Outcome

https://doi.org/10.1371/journal.pone.0285590.t003
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B. Supporting communication and relationships between service users and family car-

ers. Various interventions focused on improving and enhancing relationships between service

users and family carers. Family members were taught to:

1. Care for themselves in more mindful ways (to reduce stress), whilst having their feelings

validated through support and reassurance from therapists;

2. Better understand the causes, triggers and what maintains aggressive challenging behaviour

and develop skills to increase self-efficacy to respond to behaviour more adaptively;

3. Respond positively to incidences of aggressive challenging behaviour with greater empathy

and acceptance.

This can help to increase carer empathy, improve the home social environment and reduce

conflict, carer stress and aggressive challenging behaviour. Our LRG noted that families may

be overwhelmed by basic unmet needs and may have diminished emotional and/or physical

resources to learn and implement such changes. However, for those that do have the time and

resources, these changes can have a significant and broader impact: “Part of the transforma-

tion. . .appears to be changes in the way they [family carers] relate to all events in their envi-

ronment, rather than the acquisition of a set of skills to specifically change their children’s

behaviors.”–(Mindful parenting intervention [74]).

C. Supporting communication and relationships between service users and paid carers.

Interventions focusing on training paid carers and staff in inpatient units, residential homes or

from community services, taught staff to:

1. Get to know the individual, viewing them as a person, not a patient;

2. Learn skills and feel confident to use de-escalation when necessary to reduce arousal;

3. Reduce incidences of conflict and improve environmental conditions (e.g. mitigating bad

news, increasing socially meaningful activities).

Our LRG added that building relationships can lead to increased compassion by paid carers

and a better understanding of behaviour. This can improve carer confidence and wellbeing,

positively impacting care practices. Paid carers can learn to adapt their responses to the context

and respond in a way that de-escalates the situation to reduce occurrences of aggressive chal-

lenging behaviour.

D. Facilitating factors of collaborative working between systems and families. Service

users, their families, paid carers and professionals can build functional and collaborative rela-

tionships with one another by:

1. Communicating efficiently, with carers/professionals providing families with sufficient

information about the person’s care, reflecting on common values/goals and shared

responsibilities;

2. Carers/professionals remembering that love underpins a family’s motivation for seeking

sufficient support and potential frustrations when services do not meet expectations, rather

than judging family members as demanding or hard to reach.

This results in more trusting relationships and a collaborative effort to achieve the best possible

outcomes for the individual. See Table 2 for details of CMO configurations for this domain.

3. Sustaining and embedding change at team and systems levels

This theory encompasses three domains presented in Table 3. These are the following:
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A. Removing barriers to mentorship and support for those delivering interventions

B. Intervention deliverers having protected time to learn and practice skills

C. Facilitating factors for collaborative working within system teams

A. Removing barriers to mentorship and support for those delivering interventions.

Intervention delivery in pragmatic conditions often means some elements may not be deliv-

ered as intended or other factors may impact the outcome. Therapists are likely to have varying

levels of knowledge, skills, motivation and abilities, and require support to exercise autonomy

and choice around whether and how they are involved in intervention delivery. Capability can

be enhanced by:

1. Receiving regular support, training and/or mentorship from clinicians and/or qualified

trainers. This can support with motivating therapists, as well as providing them with oppor-

tunities to engage in reflective learning;

2. Managers working within services or residential care supporting strategies to enhance

implementation, such as nominating intervention leads/champions to support, mentor and

motivate staff. This can encourage learning, enhance fidelity, and promote the enhance-

ment of staff skills, abilities, and confidence;

3. Training motivated staff (within services or residential care) as lay therapists who have an

interest in delivering the intervention. This can incentivise, engage and enthuse staff to

deliver the therapies effectively.

If staff have limited time and resources to dedicate to the extra responsibilities associated

with delivering new interventions and do not receive regular support, these interventions will

not be conducted with good fidelity and may not be delivered consistently, meaning reduc-

tions in aggressive challenging behaviour will not be observed.

B. Intervention deliverers having protected time to learn and practice skills. If family or

paid carers are facilitating intervention delivery, time should be allocated for them to practice

and learn new skills (e.g., at convenient times within the family home, protected time in wards

or supported living environments). Carers will then feel valued and prioritised, and practice

will boost their confidence to embed these skills within daily routines.

C. Facilitating factors for collaborative working within teams. Staff working cohesively

and across boundaries to share responsibilities (e.g., through regular meetings where teams

share perspectives and plan goals) can help interventions run with good fidelity. Staff build a

shared understanding of the nature of aggressive challenging behaviour and can pass on skills

and reflections upon what works for specific people to other staff, facilitating intervention

uptake into routine practice and allowing for organisational change through a shared reflective

process and collective responsibility. This in turn can also result in more positive shared envi-

ronments which can improve both staff and service user outcomes, such as sustained reduc-

tions in aggressive behaviour, decreased staff burnout and improved service user and staff

quality of life. See Table 3 for further details.

Final programme pathway

The full final programme pathway incorporating all programme theories for addressing

aggressive challenging behaviour in adults with intellectual disability is presented in Fig 4. The

context includes person-level factors related to specific approaches for addressing aggressive

challenging behaviour and facilitating factors that enhance their effectiveness (e.g., personali-

sation based on needs and abilities); relational factors between the person with learning
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disability, their family and paid carers and professionals; system level factors related to collabo-

ration, mentorship and protected time. Intervention mechanisms should focus on skill build-

ing, addressing unmet need, enriching the environment, enhancing understanding of

aggressive challenging behaviour, improving carer compassion, enhancing therapist self-effi-

cacy and motivation, supporting the service user, and building trust. If these are addressed,

this should facilitate the desired outcomes of improved communication and relationships,

improved quality of life, increased carer efficacy, greater buy-in, engagement and satisfaction

with interventions and a reduction in aggressive challenging behaviour.

Discussion

Key findings

This rapid realist review aimed to explore the mechanisms behind complex interventions

addressing aggressive challenging behaviour, elucidating how they work in practice and for

whom by developing programme theories through contexts-mechanism-outcome configura-

tions. The review included 59 studies. We identified 11 CMOs within three domains to under-

stand how complex interventions work in practice for adults with intellectual disability who

display aggressive challenging behaviour: working with the person displaying aggressive chal-

lenging behaviour, relationships, and team focused approaches, and sustaining and embedding

facilitating factors at team and systems levels.

We identified emotional regulation training, sensory based approaches, and the inclusion

of meaningful activities as key components of complex interventions that can effectively sup-

port people to reduce aggressive challenging behaviour, improve relationships and the person’s

quality of life. These approaches work through enriching the environment, addressing unmet

needs and through facilitating the development of positive skills. However, approaches that

require more cognitive and communicative abilities (i.e. learning skills to control and manage

emotions or directly learning mindfulness techniques) may only be appropriate for the subset

of the population with milder intellectual impairment [40, 89]. Many available interventions

are administered to people with intellectual disability regardless of severity and this may be

over-inclusive and ineffective, as some people may not have the capacity to benefit from the

chosen approach. Hence, interventions should be specifically chosen to suit an individual’s

Fig 4. Final programme theory pathway for addressing aggressive challenging behaviour in adults with intellectual disability.

https://doi.org/10.1371/journal.pone.0285590.g004
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ability level and a suitable intervention duration needs to also be considered. Positive out-

comes can be further facilitated when elements of chosen interventions are further personal-

ised and tailored to the person and when there is an opportunity for individuals, carers and

staff to practice and embed the skills they learn.

The majority of behavioural change interventions in the general population focus on the

individual [90, 91], however it is evident from our review that carer involvement and collabo-

rative relationships are crucial to facilitate and sustain change in cognitively impaired popula-

tions. Family and paid carers are often on the receiving end of aggressive challenging

behaviour, which affects their relationship with the person, as well as how they interact and

respond when incidents occur. Carers often also experience burnout and may lack motivation

and confidence [92, 93], therefore interventions that address these barriers (e.g. through

improving awareness and understanding, enhancing carer compassion and empathy) are

equally essential to reduce carer stress, increase efficacy, build trust and improve outcomes.

To enhance the acceptability of interventions, there also needs to be an additional focus on

effective delivery and implementation, through providing adequate training, protected time to

practice skills, collaborative working within teams, and through continual mentorship and

support to staff [94]. The quality of staff training in an intervention may be more influential in

supporting the achievement of desired outcomes than the content or characteristics of the

intervention itself [95]. Thus, it is essential for there to be buy-in at senior management level

to ensure appropriate training is delivered and to provide cohesion, clear leadership and a sup-

portive and motivating environment. This will promote therapist self-efficacy and motivation

to deliver the intervention, leading to higher intervention fidelity and greater engagement and

satisfaction from recipients.

Strengths and limitations

To our knowledge, this is the first rapid realist review for complex interventions addressing

aggressive challenging behaviour. Therefore, this review provides novel insights that are likely

to be absent in the current literature. We used a rigorous analysis process including a compre-

hensive literature search, the inclusion of grey literature, consultations with stakeholders and

expert researchers, and input from stakeholder interviews to ensure the work captured the per-

spectives of those with lived experience. We believe that including evidence from other popu-

lations with relevant characteristics addressed an important gap, as many adapted or modified

complex interventions for people with intellectual disability have been examined in small feasi-

bility or pilot studies, and therefore may lack methodological power and robustness. Overall,

the included studies were determined to be of good quality and the majority contributed sig-

nificantly to the building and development of theories. Over half of the studies were also spe-

cifically relevant to the intellectual disability population.

However, despite using an iterative search strategy, some relevant studies may have been

missed, although consultations with academic experts and the inclusion of citation pearls

should have reduced this likelihood. We were only able to obtain six interviews for the review

referring to a limited set of interventions, e.g., CBT informed anger management, Dialectical

Behaviour Therapy and Positive Behaviour Support, due to the complexities of the Covid-19

pandemic and this was fewer than intended. The studies included do not address ethnic diver-

sity and the cultural appropriateness of interventions, and there may be additional challenges

and adaptations that need considering for these families. Finally, all included studies were con-

ducted prior to the pandemic and there may be additional implications for the delivery and

effectiveness of complex interventions with the increasing use of tele-mental health that war-

rant further investigation.
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Implications for clinical practice

This review highlights the importance of understanding the needs of the individual and the

circumstances and context surrounding behavioural presentations to provide personalised and

targeted support. It is evident that a one-size-fits-all generalised approach to address aggressive

challenging behaviour is inappropriate for this population, and it is essential to understand

and review a person’s capabilities to choose an intervention they will be able to engage with

and benefit from.

System adoption and the provision of appropriate staff support ensures optimal conditions

for effective intervention delivery and by ensuring therapists are motivated and committed.

This in turn promotes higher intervention fidelity, improved patient outcomes and greater

patient engagement and satisfaction with services.

Implications for policy

There is wide variability in available service provision and care for people with intellectual dis-

ability who display aggressive challenging behaviour. Pharmacological interventions are fre-

quently used, despite a paucity of robust evidence for their efficacy and with the risk of

significant side-effects [6, 96]. Whilst current policy emphasises the importance of personalisa-

tion in psychosocial interventions, policy makers, and those in positions of commissioning

services and launching national initiatives, must ensure there is sufficient investment in skilled

staff, training and resources that allow for the delivery and implementation of personalised

therapies. These therapies also need to combat the attitudes and beliefs of those supporting the

programme and include the explicit use of behavioural change techniques. Associated work

should address health disparities, social connectedness, previous trauma and other influences

at a familial and individual level.

Future directions

Further work is needed to explore integrated, personalised and targeted approaches to address

aggressive challenging behaviour, whilst also utilising robust study designs [6] and to investi-

gate specific pathogenetic mechanisms cross-sectionally and across time. Future research

should also consider and focus on ethnically diverse groups and intervention implementation

(i.e., to explore barriers related to staffing and funding) within services.

Conclusion

Aggressive challenging behaviour is a primary driver for hospital admissions and the use of

restrictive practices in individuals with intellectual disability. This results in high individual

and economic costs and highlights the importance of identifying effective treatment

approaches. Complex interventions can be efficacious to address aggressive challenging behav-

iour in individuals with intellectual disability and in other populations, although they need to

be personalised and should potentially address several problems in parallel. The inclusion of

family and paid carers within interventions is essential to facilitate improved communication,

relationships, the embedding of skills and the reduction of aggressive challenging behaviour.

Further work is needed to ensure the effective implementation of these interventions through

services.

Supporting information

S1 Checklist. RAMESES-II checklist.

(DOCX)

PLOS ONE Complex interventions for aggressive challenging behaviour in adults with intellectual disability

PLOS ONE | https://doi.org/10.1371/journal.pone.0285590 May 18, 2023 18 / 24

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0285590.s001
https://doi.org/10.1371/journal.pone.0285590


S1 Table. Search strategy for MEDLINE, EMBASE, PsycINFO and HMIC using the Ovid

interface on 27-07-20.

(DOCX)

S2 Table. Summary of studies included in the rapid realist review.

(DOCX)

S3 Table. Relevance and rigour judgements as a means of quality appraisal.

(DOCX)

S1 File. Prospero registration.

(PDF)

S1 Data. Extracted data.

(XLSX)

Acknowledgments

We would like to extend a special thanks to all the contributors and members of our expert panel,

LRG and study team. We would also like to thank the members of our patient advisory groups

who contributed to this review. We thank Fernanda Fenn Torrente (trained medical student) for

her contributions to appraising the rigour of each record for the quality assessment.

Author Contributions

Conceptualization: Angela Hassiotis, Andrew Jahoda, Afia Ali, Umesh Chauhan, Sally-Ann

Cooper, Liz Steed, Andre Strydom, Laurence Taggart, Penny Rapaport.

Data curation: Penny Rapaport.

Formal analysis: Stephen Naughton, Angela Hassiotis, Penny Rapaport.

Funding acquisition: Angela Hassiotis, Andrew Jahoda, Afia Ali, Umesh Chauhan, Sally-Ann

Cooper, Liz Steed, Andre Strydom, Laurence Taggart, Penny Rapaport.

Investigation: Stephen Naughton.

Methodology: Angela Hassiotis, Andrew Jahoda, Afia Ali, Umesh Chauhan, Sally-Ann Coo-

per, Liz Steed, Andre Strydom, Laurence Taggart, Penny Rapaport.

Project administration: Angela Hassiotis, Afia Ali, Penny Rapaport.

Supervision: Angela Hassiotis, Penny Rapaport.

Validation: Angela Hassiotis, Penny Rapaport.

Visualization: Rachel Royston, Stephen Naughton.

Writing – original draft: Rachel Royston, Stephen Naughton, Penny Rapaport.

Writing – review & editing: Rachel Royston, Angela Hassiotis, Andrew Jahoda, Afia Ali,

Umesh Chauhan, Sally-Ann Cooper, Athanasia Kouroupa, Liz Steed, Andre Strydom, Lau-

rence Taggart, Penny Rapaport.

References
1. Morrison EF. Violent psychiatric inpatients in a public hospital. Scholarly Inquiry for Nursing Practice.

1990; 4(1):65–82. PMID: 2326569

PLOS ONE Complex interventions for aggressive challenging behaviour in adults with intellectual disability

PLOS ONE | https://doi.org/10.1371/journal.pone.0285590 May 18, 2023 19 / 24

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0285590.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0285590.s003
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0285590.s004
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0285590.s005
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0285590.s006
http://www.ncbi.nlm.nih.gov/pubmed/2326569
https://doi.org/10.1371/journal.pone.0285590


2. van den Bogaard KJ, Nijman HL, Palmstierna T, Embregts PJ. Characteristics of aggressive behavior

in people with mild to borderline intellectual disability and co-occurring psychopathology. Journal of

Mental Health Research in Intellectual Disabilities. 2018; 11(2):124–42.

3. Bowring DL, Totsika V, Hastings RP, Toogood S, Griffith GM. Challenging behaviours in adults with an

intellectual disability: A total population study and exploration of risk indices. British Journal of Clinical

Psychology. 2017; 56(1):16–32. https://doi.org/10.1111/bjc.12118 PMID: 27878840

4. Crocker AG, Mercier C, Allaire JF, Roy ME. Profiles and correlates of aggressive behaviour among

adults with intellectual disabilities. Journal of Intellectual Disability Research. 2007; 51:786–801. https://

doi.org/10.1111/j.1365-2788.2007.00953.x PMID: 17803497

5. Tyrer F, McGrother CW, Thorp CF, Donaldson M, Bhaumik S, Watson JM, et al. Physical aggression

towards others in adults with learning disabilities: prevalence and associated factors. Journal of Intellec-

tual Disability Research. 2006; 50:295–304. https://doi.org/10.1111/j.1365-2788.2005.00774.x PMID:

16507034

6. Ali A, Blickwedel J, Hassiotis A. Interventions for challenging behaviour in intellectual disability.

Advances in psychiatric treatment. 2014; 20(3):184–92.

7. Brosnan JH O. A review of behavioral interventions for the treatment of aggression in individuals with

developmental disabilities. Research in Developmental Disabilities. 2011; 32(2):437–46. https://doi.org/

10.1016/j.ridd.2010.12.023 PMID: 21239140

8. Tenneij N, Koot HM. Incidence, types and characteristics of aggressive behaviour in treatment facilities

for adults with mild intellectual disability and severe challenging behaviour. Journal of Intellectual Dis-

ability Research. 2008; 52(2):114–24. https://doi.org/10.1111/j.1365-2788.2007.00968.x PMID:

18197950

9. Jahoda A, Willner P, Pert C, MacMahon KMA. From Causes of Aggression to Interventions: The Impor-

tance of Context. In: Hastings RP, Rojahn J, editors. International Review of Research in Developmen-

tal Disabilities: Challenging Behavior, Vol 44. International Review of Research in Developmental

Disabilities. 44 2013. p. 69–104.

10. Hastings RP, Allen D, Baker P, Gore NJ, Hughes JC, McGill P, et al. A conceptual framework for under-

standing why challenging behaviours occur in people with developmental disabilities. International Jour-

nal of Positive Behavioural Support. 2013; 3(2):5–13.

11. Smith J, Baksh RA, Hassiotis A, Sheehan R, Ke C, Wong TLB, et al. Aggressive challenging behavior in

adults with intellectual disability: An electronic register-based cohort study of clinical outcome and ser-

vice use. European Psychiatry. 2022; 65(1):e74. https://doi.org/10.1192/j.eurpsy.2022.2336 PMID:

36321353

12. Cooper SA, Smiley E, Allan LM, Jackson A, Finlayson J, Mantry D, et al. Adults with intellectual disabili-

ties: prevalence, incidence and remission of self-injurious behaviour, and related factors. Journal of

Intellectual Disability Research. 2009; 53:200–16. https://doi.org/10.1111/j.1365-2788.2008.01060.x

PMID: 18444987

13. Crocker AG, Prokic A, Morin D, Reyes A. Intellectual disability and co-occurring mental health and phys-

ical disorders in aggressive behaviour. Journal of Intellectual Disability Research. 2014; 58(11):1032–

44. https://doi.org/10.1111/jir.12080 PMID: 23952483

14. Pawson R, editor Evidence-Based policy: The Promise of Realist Synthesis, Centre for Evidence

Based Policy & Practice Working Paper 4. Queen Mary, University of London; 2002: Citeseer.

15. Pawson R. Evidence-based policy: in search of a method. Evaluation. 2002; 8(2):157–81.

16. Pawson R, Greenhalgh T, Harvey G, Walshe K. Realist review-a new method of systematic review

designed for complex policy interventions. Journal of health services research & policy. 2005;10

(1_suppl):21–34. https://doi.org/10.1258/1355819054308530 PMID: 16053581

17. Saul JE, Willis CD, Bitz J, Best A. A time-responsive tool for informing policy making: rapid realist

review. Implementation Science. 2013; 8. https://doi.org/10.1186/1748-5908-8-103 PMID: 24007206

18. Wong G, Greenhalgh T, Westhorp G, Buckingham J, Pawson R. RAMESES publication standards:

realist syntheses. Bmc Medicine. 2013; 11.

19. Cotterill S, Knowles S, Martindale AM, Elvey R, Howard S, Coupe N, et al. Getting messier with TIDieR:

embracing context and complexity in intervention reporting. Bmc Medical Research Methodology.

2018;18.

20. Wong G. Data gathering in realist reviews: looking for needles in haystacks. Doing realist research Lon-

don: SAGE. 2018:131–45.

21. Emmel N, Greenhalgh J, Manzano A, Monaghan M, Dalkin S. Doing realist research: Sage; 2018.

22. Booth A, Harris J, Croot E, Springett J, Campbell F, Wilkins E. Towards a methodology for cluster

searching to provide conceptual and contextual "richness" for systematic reviews of complex interven-

tions: case study (CLUSTER). Bmc Medical Research Methodology. 2013;13.

PLOS ONE Complex interventions for aggressive challenging behaviour in adults with intellectual disability

PLOS ONE | https://doi.org/10.1371/journal.pone.0285590 May 18, 2023 20 / 24

https://doi.org/10.1111/bjc.12118
http://www.ncbi.nlm.nih.gov/pubmed/27878840
https://doi.org/10.1111/j.1365-2788.2007.00953.x
https://doi.org/10.1111/j.1365-2788.2007.00953.x
http://www.ncbi.nlm.nih.gov/pubmed/17803497
https://doi.org/10.1111/j.1365-2788.2005.00774.x
http://www.ncbi.nlm.nih.gov/pubmed/16507034
https://doi.org/10.1016/j.ridd.2010.12.023
https://doi.org/10.1016/j.ridd.2010.12.023
http://www.ncbi.nlm.nih.gov/pubmed/21239140
https://doi.org/10.1111/j.1365-2788.2007.00968.x
http://www.ncbi.nlm.nih.gov/pubmed/18197950
https://doi.org/10.1192/j.eurpsy.2022.2336
http://www.ncbi.nlm.nih.gov/pubmed/36321353
https://doi.org/10.1111/j.1365-2788.2008.01060.x
http://www.ncbi.nlm.nih.gov/pubmed/18444987
https://doi.org/10.1111/jir.12080
http://www.ncbi.nlm.nih.gov/pubmed/23952483
https://doi.org/10.1258/1355819054308530
http://www.ncbi.nlm.nih.gov/pubmed/16053581
https://doi.org/10.1186/1748-5908-8-103
http://www.ncbi.nlm.nih.gov/pubmed/24007206
https://doi.org/10.1371/journal.pone.0285590


23. Sterne JA, Savović J, Page MJ, Elbers RG, Blencowe NS, Boutron I, et al. RoB 2: a revised tool for

assessing risk of bias in randomised trials. bmj. 2019;366. https://doi.org/10.1136/bmj.l4898 PMID:

31462531

24. Singh J. Critical appraisal skills programme. Journal of pharmacology and Pharmacotherapeutics.

2013; 4(1):76–.

25. Hong QN, Fàbregues S, Bartlett G, Boardman F, Cargo M, Dagenais P, et al. The Mixed Methods

Appraisal Tool (MMAT) version 2018 for information professionals and researchers. Education for infor-

mation. 2018; 34(4):285–91.

26. Ramer SL. Site-ation pearl growing: methods and librarianship history and theory. Journal of the Medi-

cal Library Association. 2005; 93(3):397–400. PMID: 16059431

27. Ballard C, Orrell M, Moniz-Cook M, Woods R, Whitaker R, Corbett A, et al. A programme of mixed meth-

ods research to develop and evaluate an optimized, fit-for purpose person-centred intervention to

improve mental health and reduce antipsychotics amongst people with dementia in care homes

(WHELD). NIHR Programme Grants Appl Res. 2020:1–130.

28. Ballard C, Brown R, Fossey J, Douglas S, Bradley P, Hancock J, et al. Brief Psychosocial Therapy for

the Treatment of Agitation in Alzheimer Disease (The CALM-AD Trial). American Journal of Geriatric

Psychiatry. 2009; 17(9):726–33. https://doi.org/10.1097/JGP.0b013e3181b0f8c0 PMID: 19700946

29. Lindsay WR, Allan R, MacLeod F, Smart N, Smith AHW. Long-term treatment and management of vio-

lent tendencies of men with intellectual disabilities convicted of assault. Mental Retardation. 2003; 41

(1):47–56. https://doi.org/10.1352/0047-6765(2003)041<0047:LTTAMO>2.0.CO;2 PMID: 12597723

30. Reynolds EK, Grados MA, Praglowski N, Hankinson JC, Parrish C, Ostrander R. Implementation of

Modified Positive Behavioral Interventions and Supports in a youth psychiatric partial hospital program.

Journal of Patient Safety and Risk Management. 2018; 24(2):64–70.

31. Willner P, Rose J, Jahoda A, Stenfert Kroese B, Felce D, MacMahon P, et al. A cluster randomised con-

trolled trial of a manualised cognitive behavioural anger management intervention delivered by super-

vised lay therapists to people with intellectual disabilities. Health Technol Assess. 2013; 17(21):1–173,

v-vi. https://doi.org/10.3310/hta17210 PMID: 23701738

32. Rossiter R, Holmes S. Access all areas: creative adaptations for CBT with people with cognitive impair-

ments–illustrations and issues. The Cognitive Behaviour Therapist. 2013;6.

33. Hassiotis A, Rudra S. Behaviours that challenge in adults with intellectual disability: overview of assess-

ment and management. BJPsych Advances. 2022:1–8.

34. Singh NN, Lancioni GE, Myers RE, Karazsia BT, Courtney TM, Nugent K. A mindfulness-based inter-

vention for self-management of verbal and physical aggression by adolescents with Prader-Willi syn-

drome. Developmental Neurorehabilitation. 2017; 20(5):253–60. https://doi.org/10.3109/17518423.

2016.1141436 PMID: 27019027

35. Jones J, Minnes P, Elms J, Burge P, Hewett L. Anger management groups for persons with dual diag-

nosis. Journal of Applied Research in Intellectual Disabilities. 2006; 19(3):235-.

36. Benson BA, Rice CJ, Miranti SV. EFFECTS OF ANGER MANAGEMENT-TRAINING WITH MEN-

TALLY-RETARDED ADULTS IN GROUP TREATMENT. Journal of Consulting and Clinical Psychol-

ogy. 1986; 54(5):728–9. https://doi.org/10.1037//0022-006x.54.5.728 PMID: 3534033

37. McWilliams J, de Terte I, Leathem J, Malcolm S, Watson J. Transformers: a programme for people with

an intellectual disability and emotion regulation difficulties. Journal of Intellectual Disabilities and

Offending Behaviour. 2014; 5(4):178–88.

38. King N, Lancaster N, Wynne G, Nettleton N, Davis R. Cognitive-behavioural Anger Management Train-

ing for Adults with Mild Intellectual Disability. Scandinavian Journal of Behaviour Therapy. 1999; 28

(1):19–22.

39. Rose J. Anger management: A group treatment program for people with mental retardation. Journal of

Developmental and Physical Disabilities. 1996; 8(2):133–49.

40. Rose J, Loftus M, Flint B, Carey L. Factors associated with the efficacy of a group intervention for anger

in people with intellectual disabilities. British Journal of Clinical Psychology. 2005; 44:305–17. https://

doi.org/10.1348/014466505X29972 PMID: 16238879

41. Rose J O’Brien A, Rose D. Group and individual cognitive behavioural interventions for anger.

Advances in Mental Health and Learning Disabilities. 2009; 3(4):45–50.

42. Ong JG, Lim-Ashworth NS, Ooi YP, Boon JS, Ang RP, Goh DH, et al. An Interactive Mobile App Game

to Address Aggression (RegnaTales): Pilot Quantitative Study. JMIR Serious Games. 2019; 7(2):

e13242. https://doi.org/10.2196/13242 PMID: 31066682

43. Hoogsteder LM, van Horn JE, Stams GJJ, Wissink IB, Hendriks J. The Relationship Between the Level

of Program Integrity and Pre-and Post-Test Changes of Responsive–Aggression Regulation Therapy

PLOS ONE Complex interventions for aggressive challenging behaviour in adults with intellectual disability

PLOS ONE | https://doi.org/10.1371/journal.pone.0285590 May 18, 2023 21 / 24

https://doi.org/10.1136/bmj.l4898
http://www.ncbi.nlm.nih.gov/pubmed/31462531
http://www.ncbi.nlm.nih.gov/pubmed/16059431
https://doi.org/10.1097/JGP.0b013e3181b0f8c0
http://www.ncbi.nlm.nih.gov/pubmed/19700946
https://doi.org/10.1352/0047-6765%282003%29041%26lt%3B0047%3ALTTAMO%26gt%3B2.0.CO%3B2
http://www.ncbi.nlm.nih.gov/pubmed/12597723
https://doi.org/10.3310/hta17210
http://www.ncbi.nlm.nih.gov/pubmed/23701738
https://doi.org/10.3109/17518423.2016.1141436
https://doi.org/10.3109/17518423.2016.1141436
http://www.ncbi.nlm.nih.gov/pubmed/27019027
https://doi.org/10.1037//0022-006x.54.5.728
http://www.ncbi.nlm.nih.gov/pubmed/3534033
https://doi.org/10.1348/014466505X29972
https://doi.org/10.1348/014466505X29972
http://www.ncbi.nlm.nih.gov/pubmed/16238879
https://doi.org/10.2196/13242
http://www.ncbi.nlm.nih.gov/pubmed/31066682
https://doi.org/10.1371/journal.pone.0285590


(Re-ART) Outpatient: A Pilot Study. International journal of offender therapy and comparative criminol-

ogy. 2016; 60(4):435–55. https://doi.org/10.1177/0306624X14554828 PMID: 25326466

44. McWilliams J, Mark F, Stijn Vandevelde D Dr, de Terte I, Leathem J, Malcolm S. An evaluation of an

emotion regulation programme for people with an intellectual disability. Therapeutic Communities: The

International Journal of Therapeutic Communities. 2014; 35(3):105–18.

45. MacMahon P, Stenfert Kroese B, Jahoda A, Stimpson A, Rose N, Rose J, et al. ‘It’s made all of us bond

since that course. . .’—a qualitative study of service users’ experiences of a CBT anger management

group intervention. Journal of Intellectual Disability Research. 2015; 59(4):342–52.

46. Rose N, Rose J, Stenfert Kroese B, Stimpson A, MacMahon P, Jahoda A, et al. Managers’ views of the

effects on their service of hosting a cognitive-behavioural anger management group. Advances in Men-

tal Health and Intellectual Disabilities. 2015; 9(1):19–29.

47. Rose JL, Dodd L, Rose N. Individual Cognitive Behavioral Intervention for Anger. Journal of Mental

Health Research in Intellectual Disabilities. 2008; 1(2):97–108.

48. Lindsay WR, Allan R, Parry C, Macleod F, Cottrell J, Overend H, et al. Anger and aggression in people

with intellectual disabilities: treatment and follow-up of consecutive referrals and a waiting list compari-

son. Clinical Psychology & Psychotherapy. 2004; 11(4):255–64.

49. Howells PM, Rogers C, Wilcock S. Evaluating a cognitive/behavioural approach to teaching anger man-

agement skills to adults with learning disabilities. British Journal of Learning Disabilities. 2000; 28

(4):137–42.

50. Griffith GM, Jones R, Hastings RP, Crane RS, Roberts J, Williams J, et al. Can a mindfulness-informed

intervention reduce aggressive behaviour in people with intellectual disabilities? Protocol for a feasibility

study. Pilot Feasibility Stud. 2016; 2:58. https://doi.org/10.1186/s40814-016-0098-3 PMID: 27965874

51. Griffith GM, Hastings RP, Williams J, Jones RSP, Roberts J, Crane RS, et al. Mixed Experiences of a

Mindfulness-Informed Intervention: Voices from People with Intellectual Disabilities, Their Supporters,

and Therapists. Mindfulness. 2019; 10(9):1828–41.

52. McGill P, Vanono L, Clover W, Smyth E, Cooper V, Hopkins L, et al. Reducing challenging behaviour of

adults with intellectual disabilities in supported accommodation: A cluster randomized controlled trial of

setting-wide positive behaviour support. Res Dev Disabil. 2018; 81:143–54. https://doi.org/10.1016/j.

ridd.2018.04.020 PMID: 29752027

53. Klaver M, Bildt A, Bruinsma E, Kuijper G, Hoekstra PJ, Hoofdakker B. First Steps Toward Positive

Behavior Support in the Netherlands: A Pilot Study Exploring the Effectiveness of a Training for Staff.

Journal of Policy and Practice in Intellectual Disabilities. 2020; 17(3):188–94.

54. Singh NN, Lancioni GE, Medvedev ON, Sreenivas S, Myers RE, Hwang Y-S. Meditation on the Soles of

the Feet Practice Provides Some Control of Aggression for Individuals with Alzheimer’s Disease. Mind-

fulness. 2018; 10(7):1232–42.

55. Flynn D, Kells M, Joyce M, Suarez C, Gillespie C. Dialectical behaviour therapy for treating adults and

adolescents with emotional and behavioural dysregulation: study protocol of a coordinated implementa-

tion in a publicly funded health service. BMC Psychiatry. 2018; 18(1):51. https://doi.org/10.1186/

s12888-018-1627-9 PMID: 29482538

56. Wetterborg D, Dehlbom P, Langstrom N, Andersson G, Fruzzetti AE, Enebrink P. DIALECTICAL

BEHAVIOR THERAPY FOR MEN WITH BORDERLINE PERSONALITY DISORDER AND ANTISO-

CIAL BEHAVIOR: A CLINICAL TRIAL. Journal of Personality Disorders. 2020; 34(1):22–39. https://doi.

org/10.1521/pedi_2018_32_379 PMID: 30355023

57. Neacsiu AD, Lungu A, Harned MS, Rizvi SL, Linehan MM. Impact of dialectical behavior therapy versus

community treatment by experts on emotional experience, expression, and acceptance in borderline

personality disorder. Behav Res Ther. 2014; 53:47–54. https://doi.org/10.1016/j.brat.2013.12.004

PMID: 24418652

58. Taylor JL, Novaco RW, Gillmer B, Thorne I. Cognitive–behavioural treatment of anger intensity among

offenders with intellectual disabilities. Journal of Applied Research in Intellectual Disabilities. 2002; 15

(2):151–65.

59. Taylor JL, Novaco RW, Gillmer BT, Robertson A, Thorne I. Individual cognitive-behavioural anger treat-

ment for people with mild-borderline intellectual disabilities and histories of aggression: a controlled

trial. Br J Clin Psychol. 2005; 44(Pt 3):367–82. https://doi.org/10.1348/014466505X29990 PMID:

16238883

60. Chilvers J, Thomas C, Stanbury A. The impact of a ward-based mindfulness programme on recorded

aggression in a medium secure facility for women with learning disabilities. Journal of Learning Disabili-

ties and Offending Behaviour. 2011; 2(1):27–41.

61. Jones D, Hollin CR. Managing Problematic Anger: The Development of a Treatment Program for Per-

sonality Disordered Patients in High Security. International Journal of Forensic Mental Health. 2004; 3

(2):197–210.

PLOS ONE Complex interventions for aggressive challenging behaviour in adults with intellectual disability

PLOS ONE | https://doi.org/10.1371/journal.pone.0285590 May 18, 2023 22 / 24

https://doi.org/10.1177/0306624X14554828
http://www.ncbi.nlm.nih.gov/pubmed/25326466
https://doi.org/10.1186/s40814-016-0098-3
http://www.ncbi.nlm.nih.gov/pubmed/27965874
https://doi.org/10.1016/j.ridd.2018.04.020
https://doi.org/10.1016/j.ridd.2018.04.020
http://www.ncbi.nlm.nih.gov/pubmed/29752027
https://doi.org/10.1186/s12888-018-1627-9
https://doi.org/10.1186/s12888-018-1627-9
http://www.ncbi.nlm.nih.gov/pubmed/29482538
https://doi.org/10.1521/pedi%5F2018%5F32%5F379
https://doi.org/10.1521/pedi%5F2018%5F32%5F379
http://www.ncbi.nlm.nih.gov/pubmed/30355023
https://doi.org/10.1016/j.brat.2013.12.004
http://www.ncbi.nlm.nih.gov/pubmed/24418652
https://doi.org/10.1348/014466505X29990
http://www.ncbi.nlm.nih.gov/pubmed/16238883
https://doi.org/10.1371/journal.pone.0285590


62. Cullen AE, Clarke AY, Kuipers E, Hodgins S, Dean K, Fahy T. A multisite randomized trial of a cognitive

skills program for male mentally disordered offenders: violence and antisocial behavior outcomes. J

Consult Clin Psychol. 2012; 80(6):1114–20. https://doi.org/10.1037/a0030291 PMID: 23025249

63. Davies B, Silver J, Josham S, Grist E, Jones L, Francis N, et al. An evaluation of the implementation of

Safewards on an assessment and treatment unit for people with an intellectual disability. J Intellect Dis-

abil. 2021; 25(3):357–69. https://doi.org/10.1177/1744629520901637 PMID: 32048899

64. Martin NT, Gaffan EA, Williams T. Behavioural effects of long-term multi-sensory stimulation. British

Journal of Clinical Psychology. 1998; 37:69–82. https://doi.org/10.1111/j.2044-8260.1998.tb01280.x

PMID: 9547961

65. Bowers L, James K, Quirk A, Simpson A, Sugar, Stewart D, et al. Reducing conflict and containment

rates on acute psychiatric wards: The Safewards cluster randomised controlled trial. Int J Nurs Stud.

2015; 52(9):1412–22. https://doi.org/10.1016/j.ijnurstu.2015.05.001 PMID: 26166187

66. Karlin BE, Visnic S, McGee JS, Teri L. Results from the multisite implementation of STAR-VA: a multi-

component psychosocial intervention for managing challenging dementia-related behaviors of veter-

ans. Psychol Serv. 2014; 11(2):200–8. https://doi.org/10.1037/a0033683 PMID: 23937081

67. Bradshaw J, McGill P, Stretton R, Kelly-Pike A, Moore J, Macdonald S, et al. Implementation and evalu-

ation of active support. Journal of Intellectual Disability Research. 2004; 48:422–.

68. Tournier T, Hendriks AHC, Jahoda A, Hastings RP, Embregts PJCM. Developing a Logic Model for the

Triple-C Intervention: A Practice-Derived Intervention to Support People with Intellectual Disability and

Challenging Behavior. Journal of Policy and Practice in Intellectual Disabilities. 2020; 17(4):297–307.

69. Pearce S, Scott L, Attwood G, Saunders K, Dean M, De Ridder R, et al. Democratic therapeutic commu-

nity treatment for personality disorder: randomised controlled trial. Br J Psychiatry. 2017; 210(2):149–

56. https://doi.org/10.1192/bjp.bp.116.184366 PMID: 27908900

70. Borowsky IW, Mozayeny S, Stuenkel K, Ireland M. Effects of a primary care-based intervention on vio-

lent behavior and injury in children. Pediatrics. 2004; 114(4):e392–9. https://doi.org/10.1542/peds.

2004-0693 PMID: 15466063

71. Pert C, Jahoda A, Stenfert Kroese B, Trower P, Dagnan D, Selkirk M. Cognitive behavioural therapy

from the perspective of clients with mild intellectual disabilities: a qualitative investigation of process

issues. J Intellect Disabil Res. 2013; 57(4):359–69. https://doi.org/10.1111/j.1365-2788.2012.01546.x

PMID: 22533494

72. Singh NN, Lancioni GE, Medvedev ON, Myers RE, Chan J, McPherson CL, et al. Comparative Effec-

tiveness of Caregiver Training in Mindfulness-Based Positive Behavior Support (MBPBS) and Positive

Behavior Support (PBS) in a Randomized Controlled Trial. Mindfulness (N Y). 2020; 11(1):99–111.

https://doi.org/10.1007/s12671-018-0895-2 PMID: 32435317

73. Singh NN, Lancioni GE, Karazsia BT, Myers RE, Winton ASW, Latham LL, et al. Effects of Training

Staff in MBPBS on the Use of Physical Restraints, Staff Stress and Turnover, Staff and Peer Injuries,

and Cost Effectiveness in Developmental Disabilities. Mindfulness. 2014; 6(4):926–37.

74. Singh NN, Lancioni GE, Winton AS, Singh J, Curtis WJ, Wahler RG, et al. Mindful parenting decreases

aggression and increases social behavior in children with developmental disabilities. Behav Modif.

2007; 31(6):749–71. https://doi.org/10.1177/0145445507300924 PMID: 17932234

75. Khalid-Khan S, Segal SC, Jopling EN, Southmayd K, Marchand P. Effectiveness of a modified dialecti-

cal behaviour therapy for adolescents within a stepped-care model. Int J Adolesc Med Health. 2016; 30

(2). https://doi.org/10.1515/ijamh-2016-0030 PMID: 27394042

76. Ahemaitijiang N, Hu X, Yang X, Han ZR. Effects of Meditation on the Soles of the Feet on the Aggres-

sive and Destructive Behaviors of Chinese Adolescents with Autism Spectrum Disorders. Mindfulness.

2019; 11(1):230–40.

77. Edwards GS, Zlomke KR, Greathouse AD. RUBI parent training as a group intervention for children

with autism: A community pilot study. Research in Autism Spectrum Disorders. 2019;66.

78. Ballard C, Orrell M, Moniz-Cook E, Woods RT, Whitaker R, Corbett A, et al. Improving mental health

and reducing antipsychotic use in people with dementia in care homes: the WHELD research pro-

gramme including two RCTs. 2020.

79. Grey IM, McClean B. Service user outcomes of staff training in positive behaviour support using per-

son-focused training: A control group study. Journal of Applied Research in Intellectual Disabilities.

2007; 20(1):6–15.

80. Hassiotis A, Poppe M, Strydom A, Vickerstaff V, Hall I, Crabtree J, et al. Positive behaviour support

training for staff for treating challenging behaviour in people with intellectual disabilities: a cluster RCT.

Health Technology Assessment. 2018;22(15):1-+. https://doi.org/10.3310/hta22150 PMID: 29596045

81. Troy Savage R, Ian Crawford M, Yousery Nashed M. Decreasing assault occurrence on a psychogeria-

tric ward. Journal of gerontological nursing. 2004; 30(5):30.

PLOS ONE Complex interventions for aggressive challenging behaviour in adults with intellectual disability

PLOS ONE | https://doi.org/10.1371/journal.pone.0285590 May 18, 2023 23 / 24

https://doi.org/10.1037/a0030291
http://www.ncbi.nlm.nih.gov/pubmed/23025249
https://doi.org/10.1177/1744629520901637
http://www.ncbi.nlm.nih.gov/pubmed/32048899
https://doi.org/10.1111/j.2044-8260.1998.tb01280.x
http://www.ncbi.nlm.nih.gov/pubmed/9547961
https://doi.org/10.1016/j.ijnurstu.2015.05.001
http://www.ncbi.nlm.nih.gov/pubmed/26166187
https://doi.org/10.1037/a0033683
http://www.ncbi.nlm.nih.gov/pubmed/23937081
https://doi.org/10.1192/bjp.bp.116.184366
http://www.ncbi.nlm.nih.gov/pubmed/27908900
https://doi.org/10.1542/peds.2004-0693
https://doi.org/10.1542/peds.2004-0693
http://www.ncbi.nlm.nih.gov/pubmed/15466063
https://doi.org/10.1111/j.1365-2788.2012.01546.x
http://www.ncbi.nlm.nih.gov/pubmed/22533494
https://doi.org/10.1007/s12671-018-0895-2
http://www.ncbi.nlm.nih.gov/pubmed/32435317
https://doi.org/10.1177/0145445507300924
http://www.ncbi.nlm.nih.gov/pubmed/17932234
https://doi.org/10.1515/ijamh-2016-0030
http://www.ncbi.nlm.nih.gov/pubmed/27394042
https://doi.org/10.3310/hta22150
http://www.ncbi.nlm.nih.gov/pubmed/29596045
https://doi.org/10.1371/journal.pone.0285590


82. Singh NN, Lancioni GE, Winton ASW, Singh AN, Adkins AD, Singh J. Mindful Staff Can Reduce the

Use of Physical Restraints When Providing Care to Individuals with Intellectual Disabilities. Journal of

Applied Research in Intellectual Disabilities. 2009; 22(2):194–202.

83. Appelhof B, Bakker C, de Vugt ME, van Duinen-van den IJCL, Zwijsen SA, Smalbrugge M, et al. Effects

of a Multidisciplinary Intervention on the Presence of Neuropsychiatric Symptoms and Psychotropic

Drug Use in Nursing Home Residents WithYoung-Onset Dementia: Behavior and Evolution of Young-

Onset Dementia Part 2 (BEYOND-II) Study. Am J Geriatr Psychiatry. 2019; 27(6):581–9. https://doi.

org/10.1016/j.jagp.2018.12.032 PMID: 30799167

84. Inchley-Mort S, Rantell K, Wahlich C, Hassiotis A. Complex Behaviour Service: enhanced model for

challenging behaviour. Advances in Mental Health and Intellectual Disabilities. 2014; 8(4):219–27.

85. Inchley-Mort S, Hassiotis A. Complex Behaviour Service: content analysis of stakeholder opinions.

Advances in Mental Health and Intellectual Disabilities. 2014; 8(4):228–36.

86. Kunik ME, Stanley MA, Shrestha S, Ramsey D, Richey S, Snow L, et al. Aggression Prevention Train-

ing for Individuals With Dementia and Their Caregivers: A Randomized Controlled Trial. Am J Geriatr

Psychiatry. 2020; 28(6):662–72. https://doi.org/10.1016/j.jagp.2020.01.190 PMID: 32115311

87. Surr CA, Holloway I, Walwyn RE, Griffiths AW, Meads D, Kelley R, et al. Dementia Care Mapping to

reduce agitation in care home residents with dementia: the EPIC cluster RCT. Health Technol Assess.

2020; 24(16):1–172.

88. Bambara LM, Gomez O, Koger F, Lohrmann-O’Rourke S, Xin YP. More than techniques: Team mem-

bers’ perspectives on implementing positive supports for adults with severe challenging behaviors.

Journal of the Association for Persons with Severe Handicaps. 2001; 26(4):213–28.

89. Chapman MJ, Hare DJ, Caton S, Donalds D, McInnis E, Mitchell D. The use of mindfulness with people

with intellectual disabilities: a systematic review and narrative analysis. Mindfulness. 2013; 4(2):179–

89.

90. Gillions A, Cheang R, Duarte R. The effect of mindfulness practice on aggression and violence levels in

adults: A systematic review. Aggression and Violent Behavior. 2019; 48:104–15.

91. McGuire J. A review of effective interventions for reducing aggression and violence. Philosophical

Transactions of the Royal Society B: Biological Sciences. 2008; 363(1503):2577–97. https://doi.org/10.

1098/rstb.2008.0035 PMID: 18467276

92. White P, Edwards N, Townsend-White C. Stress and burnout amongst professional carers of people

with intellectual disability: another health inequity. Current opinion in psychiatry. 2006; 19(5):502–7.

https://doi.org/10.1097/01.yco.0000238478.04400.e0 PMID: 16874124

93. Murphy NA, Christian B, Caplin DA, Young PC. The health of caregivers for children with disabilities:

caregiver perspectives. Child: care, health and development. 2007; 33(2):180–7. https://doi.org/10.

1111/j.1365-2214.2006.00644.x PMID: 17291322

94. Ager A O’May F. Issues in the definition and implementation of "best practice" for staff delivery of inter-

ventions for challenging behaviour. Journal of Intellectual & Developmental Disability. 2001; 26(3):243–

56.

95. Knotter MH, Spruit A, De Swart JJ, Wissink IB, Moonen XM, Stams GJ. Training direct care staff work-

ing with persons with intellectual disabilities and challenging behaviour: A meta-analytic review study.

Aggression and violent behavior. 2018; 40:60–72.

96. McQuire C, Hassiotis A, Harrison B, Pilling S. Pharmacological interventions for challenging behaviour

in children with intellectual disabilities: a systematic review and meta-analysis. Bmc Psychiatry. 2015;

15. https://doi.org/10.1186/s12888-015-0688-2 PMID: 26611280

PLOS ONE Complex interventions for aggressive challenging behaviour in adults with intellectual disability

PLOS ONE | https://doi.org/10.1371/journal.pone.0285590 May 18, 2023 24 / 24

https://doi.org/10.1016/j.jagp.2018.12.032
https://doi.org/10.1016/j.jagp.2018.12.032
http://www.ncbi.nlm.nih.gov/pubmed/30799167
https://doi.org/10.1016/j.jagp.2020.01.190
http://www.ncbi.nlm.nih.gov/pubmed/32115311
https://doi.org/10.1098/rstb.2008.0035
https://doi.org/10.1098/rstb.2008.0035
http://www.ncbi.nlm.nih.gov/pubmed/18467276
https://doi.org/10.1097/01.yco.0000238478.04400.e0
http://www.ncbi.nlm.nih.gov/pubmed/16874124
https://doi.org/10.1111/j.1365-2214.2006.00644.x
https://doi.org/10.1111/j.1365-2214.2006.00644.x
http://www.ncbi.nlm.nih.gov/pubmed/17291322
https://doi.org/10.1186/s12888-015-0688-2
http://www.ncbi.nlm.nih.gov/pubmed/26611280
https://doi.org/10.1371/journal.pone.0285590

